
BOARD OF SELECTMEN MEETING 
Monday, January 3, 2022 

4:00 pm 
Via Webex 

 
DRAFT MINUTES 

 
A recording of this meeting can be found here: https://www.youtube.com/watch?v=-Wo0Pry5Zcw 
 
MEMBERS PRESENT: First Selectwoman Brenda L. Kupchick, Selectman Thomas Flynn, 
Selectwoman Nancy Lefkowitz 
OTHERS PRESENT: Human and Social Services Director Julie DeMarco, Alder Crocker, Patricia 
Donohue, Adrienne Hoffmann, Ronald Piccolo, Karen Roseman, Daniel Van Horne, Jim Brown, 
Jason Li, Project Manager from Colliers Project Leaders, Mark Schweitzer, Town Attorney James 
Baldwin, Attorney Douglas Varga 
 
1)  CALL TO ORDER  
 First Selectwoman Kupchick called the meeting to order at 4:00 pm. 
 
2)  PLEDGE OF ALLEGIANCE 
 First Selectwoman Kupchick led the Pledge of Allegiance. 
 
3) MINUTES 

To consider and act upon the minutes of December 6, 2021 and December 7, 2021 
 
Selectman Flynn made a motion to approve the minutes of December 6, 2021 and December 
7, 2021 as written.  Selectwoman Lefkowitz seconded the motion which carried 
unanimously. 

 
4) RESIGNATIONS (for information only) 
 Conservation Commission 
  i.  Jennifer Hauhuth (D) 1260 Merritt Street, term 11/19-11/24 

    (Resignation Date: December 8, 2021) 
 ii. Charles A. Rowan (U) 8 Philemon Street, term 11/17-11/22 

    (Resignation Date: January 1, 2022) 
 
First Selectwoman Kupchick thanked Jennifer Hauhuth and Charles Rowan for their service 
on the Conservation Commission.  First Selectwoman Kupchick said Ms. Hauhuth stepped 
up during a difficult time and was helpful in hiring a new Conservation Director.  Selectman 
Flynn and Selectwoman Lefkowitz also thanked Ms. Hauhuth and Mr. Rowan. 

 
5) APPOINTMENTS 

To hear, consider and act upon the following appointments: 
Fairfield Commission on disAbilities 

a) Alder H. Crocker (R) 171 Carlynn Drive, term 01/22-01/25  
b) Patricia Donohue (R) 1333 Congress Street, term 01/22-01/25  
c) Shannon G. Goodchild (U) 72 Whitewood Drive, term 01/22-01/25  
d) Adrienne P. Hoffmann (U) 176 Homefair Drive, term 01/22-01/25  

https://www.youtube.com/watch?v=-Wo0Pry5Zcw


e) Ronald L. Piccolo (R) 625 Bronson Road, term 01/22-01/25  
f) Karen L. Roseman (D) 1472 Melville Avenue, term 01/22-01/25 
g) Daniel A. Van Horne (R) 44 Wakeman Road, term 01/22-01/25  

 
First Selectwoman Kupchick said this is a new, temporary commission which is why the 
term length is the same (three years) for each member, but if this commission becomes 
permanent, the BOS will consider staggering terms as other commissions do. She said terms 
will begin this month. Selectman Flynn said he likes that this commission’s terms begin in 
January because there are so many terms that begin in November.  

 
 Selectwoman Lefkowitz made a motion to just read the names of the appointees.  Selectman 
 Flynn seconded the motion which carried unanimously. 
 

Selectman Flynn made a motion to approve Item 5 a-g as appointees to the Fairfield 
Commission on disAbilities. Selectwoman Lefkowitz seconded the motion which carried 
unanimously. 

 
 First Selectwoman Kupchick along with Selectman Flynn and Selectwoman Lefkowitz 
 thanked the appointees for stepping up to serve on this very important commission and 
 wished them the best of luck. 
 
6) FIRST SELECTWOMAN APPOINTMENTS 

Employees Retirement Board (requires RTM approval) 
James B. Brown (R) 90 Ross Hill Road, term 11/21-11/26 
(to replace Scott H. Pollack (U) who did not want to be reappointed) 
 
First Selectwoman Kupchick said this item is for information only although it does require 
RTM approval.  She said Jim Brown is the former BOF Chair.  First Selectwoman Kupchick 
said Mr. Brown will be a great addition to this board given his BOF experience and 
background.  Both Selectman Flynn and Selectwoman Lefkowitz thanked Mr. Brown for his 
service and wished him all the best on this board. 
 
Mr. Brown said after finishing 12 years on the BOF, he decided he wanted to keep serving 
the Town. He said he is looking forward to joining the board and working with the other 
members. 
 

7) HOLLAND HILL ELEMENTARY SCHOOL BUILDING COMMITTEE  
To hear a final project summary from the Holland Hill Elementary School Building 
Committee on the upgrading and renovation of the school and to hear, consider and act upon 
the disbandment of the Holland Hill Elementary School Building Committee 
 
Chair Jason Li gave the BOS an update and was joined by Mark Schweitzer, the Project 
Manager from Colliers Project Leaders.  Mr. Li said the Holland Hill Elementary School 
building is complete and the BOE has accepted this project.  Mr. Li reviewed all the 
upgrades and improvements made to the school and offered to give the BOS a tour.  
Selectman Flynn asked about the financials of the project and if the supply chain issues due 
to the pandemic caused delays with this project.   



Mr. Li explained that the work had already been done prior to any COVID problems.  Mr. Li 
also said the work was completed under budget with $115,000 unspent.  Mr. Li said the 
BOE accepted the building as it has been completed.  Mr. Li said the late Tom Quinn and 
Harry Ackley both served on this building committee and recognized their excellent work.  
Selectman Flynn suggested having a plaque placed at the school honoring them.  Mr. Li said 
there is a memorial garden that was established for Mr. Quinn and Mr. Ackley. 
Selectwoman Lefkowitz said she appreciated Mr. Li for stepping in Mr. Quinn’s place and 
she also thanked the Committee. First Selectwoman Kupchick recognized Mr. Quinn and 
Mr. Ackley and thanked Mr. Li and the Committee for its hard work.  
 
Selectman Flynn made a motion to disband the Holland Hill Elementary School Building 
Committee.  Selectwoman Lefkowitz seconded the motion which carried unanimously. 

 
8) FIRST SELECTWOMAN  

To approve budget meeting dates for Calendar Year 2022 (meetings will be held via 
Webex):  
 
a) Board of Selectmen Public Budget Hearing Dates:  
February   23 Wednesday  10:00 am  
February   24 Thursday   10:00 am 
 
b) Board of Selectmen Final Budget Deliberations & Vote - Public Executive Session:  
February   28 Monday   10:00 am  

 
Selectwoman Lefkowitz made a motion to approve Item 8a-b. Selectman Flynn seconded 
the motion which carried unanimously. 

 
9) To consider and act upon tax refunds as recommended by the Tax Collector in the amount of  

$63,386.30 
 
 Selectwoman Lefkowitz made a motion to approve Item 9. Selectman Flynn seconded the 

motion which carried unanimously. 
 
10) To hear, consider and act upon any other business which shall properly come before this  

meeting  
• COVID Test Kit Distribution  
First Selectwoman Kupchick announced that yesterday, the Town distributed about 7200 
test kits at Roger Ludlowe Middle School to residents. She said 600 kits were given out per 
hour over a three-hour period supplying 1800 households. She said 2000 kits were put aside 
for our schools and some emergency personnel. She said the kits were given to Fairfield by 
the CT Department of Emergency Management and Homeland Security.   

  
First Selectwoman Kupchick said she is very grateful to Fairfield’s Community Emergency 
Response Team, the BOE, and our Fire, Police and Health departments for working with the 
Emergency Management Team to plan yesterday’s test kit distribution over the holiday 
weekend.  She said she sincerely appreciates everyone’s efforts especially after the Town 
had to pivot when the original plan for Thursday was cancelled.  



First Selectwoman Kupchick said she is aware that some residents were disappointed 
Fairfield only received a limited amount of tests to give out.  She said she was however 
encouraged when residents who could have received four tests per car, asked for only two 
because that was all they needed.  She said when and if the State receives more tests for 
Fairfield to distribute, she will send that information out in a newsletter update.  

 
First Selectwoman Kupchick said for those who were unable to get a test kit yesterday, are 
symptomatic or have been exposed to a positive case, area pharmacies are getting test kits 
delivered every day. She said the Yale testing site on Mill Plain Road is also expanding its 
appointments starting today. She said demand is expected to go down in the near future and 
the Town will start to see more testing available. 

 
First Selectwoman Kupchick said the Town is experiencing a high rate of transmission, but 
most who are vaccinated are experiencing only mild symptoms. She said our Health 
Department continues to advise anyone not feeling well to take the necessary precautions 
and get vaccinated and boosted! She said to find a nearby location, visit vaccine.gov.  

 
• Budget Season Underway 
First Selectwoman Kupchick said she and her budget team began holding meetings today 
with departments to review their proposed budgets for the next fiscal year.  She said at 
today’s meeting, the Board of Selectmen voted on the dates for discussing and voting on the 
budget.  She said a budget meeting schedule will be posted on the Town Website under 
Popular Links on the Homepage by the end of this month.  

 
• Fill Pile Update  
First Selectwoman Kupchick said that in her continued efforts to provide greater 
transparency, First Selectwoman Kupchick is holding a virtual presentation for the public to 
hear an update on the ongoing remediation in Town as a result of the fill pile. She has 
invited the BOS, BOF and RTM as well as the Town’s environmental attorney.  

 
First Selectwoman Kupchick said with many newly elected officials on boards, she thought 
it would be helpful to provide some context with a little history, where we are, and where we 
are headed.  She said this presentation will also include a financial update of what the Town 
has spent to date and projections to the best of our ability. She said while site testing 
continues and remediation is still progressing, the entire issue remains complicated and 
fluid.  She said the presentation will take place on Tuesday, January 18 at 6:00 pm.  First 
Selectwoman Kupchick said the Webex instructions will be included on the special Board of 
Selectmen meeting agenda that will be published on the Town website the Friday before this 
meeting.   

 
• Year in Review 
In honor of the New Year, First Selectwoman Kupchick said she sent out a 2021 year in 
review in her newsletter last week to highlight the good work of our Town employees. She 
said there have been a lot of challenges over the last two years, but we have many new 
department heads and employees with new vision and energy to improve services to this 
community. She said a lot of the work goes unnoticed and she wanted to mention it.   



First Selectwoman Kupchick said if you haven’t read it, you can go on the Town’s 
homepage, fairfieldct.org.   
 
First Selectwoman Kupchick opened up the discussion for public comment, but there was 
none.  

 
Selectwoman Lefkowitz said she agreed with the First Selectwoman’s comments about the 
hard work that everyone has been doing during the pandemic. She said she knows there is a 
lot fear and frustration with this pandemic and pointed out that people will have differences 
of opinion, but we all need to support each other during this difficult time.   
 
Selectwoman Lefkowitz asked First Selectwoman Kupchick about an indoor mask mandate. 
First Selectwoman Kupchick said she had conversations with the State’s Commissioner of 
Public Health who does not think a mask mandate is necessary at this time. She said she’s 
been following what health officials are saying. She said the Town’s contact tracing is not 
seeing a high transmission rate from stores; it is primarily coming from get-togethers. She 
said everyone should take necessary precautions to protect themselves and their family. She 
said she agreed with Selectwoman Lefkowitz that regardless of our differences, we should 
treat each other with respect.  Selectman Flynn agreed and stated that when communicating 
to someone, it should be done in a more respectful way especially on social media.   

 
11)  TOWN ATTORNEY  

Executive Session – Pending Litigation – Monroe RE, LLC, et al. vs. Town of Fairfield with  
Town Attorney James Baldwin  
 
Selectman Flynn made a motion to go into Executive Session at 4:45 pm.  Selectwoman 
Lefkowitz seconded the motion which carried unanimously.   

 
Selectman Flynn made a motion to come out of Executive Session at 5:50 pm. Selectwoman 
Lefkowitz seconded the motion which carried unanimously.  
 
No votes were taken.  There was only an update on the pending litigation. 
 

12) Adjourn 
Selectman Flynn made a motion to adjourn at 5:51 pm.  Selectwoman Lefkowitz seconded 
the motion which carried unanimously.  

 
 Respectfully submitted, 
 
 Pru O’Brien 
 Recording Secretary 



SPECIAL BOARD OF SELECTMEN, BOARD OF FINANCE AND RTM  
JOINT INFORMATIONAL MEETING 

Tuesday, January 18, 2022 
6:00 pm 

Via Webex 
 

DRAFT MINUTES 
 
A special joint informational meeting of the Board of Selectmen, Board of Finance and RTM was 
held at 6:00 p.m. on Tuesday, January 18, 2022, via Webex in Fairfield, Connecticut. 
 
A recording of this meeting can be found here: https://www.youtube.com/watch?v=jjufjeKmRmI. 
 
MEMBERS PRESENT: BOS: First Selectwoman Brenda L. Kupchick, Selectman Thomas Flynn, 
Selectwoman Nancy Lefkowitz; BOF: Craig Curley, Christopher DeWitt, Mary LeClerc, Sheila 
Marmion, John Mitola, Kevin Starke, Jack Testani, James Walsh; RTM: D1: Ed Bateson, Melissa 
Longo, Veronica Monahan, Amy Ruggiero, D2: Cynthia Perham, D3: Alex Durrell, Jeff Galdenzi, 
Tom Lambert, Sharon Pistilli, D4: Laura Karson, Marcy Spolyar, Elizabeth Zezima, D5: Joe 
Siebert, D6: Steve Berecz, Andrew Graceffa, Lisa Havey, D7: John Kuhn, Mark McDermott, Jill 
Vergara, Karen Wackerman, D8: Hank Ference, Pamela Iacono, Peter Tallman, D10: Peter Britton, 
Frank Petise 
OTHERS PRESENT: Town Attorney James Baldwin, Wiggin and Dana Attorney Mike Miller, 
Parks and Recreation Director Anthony Calabrese, FairTV, members of the public. 
 

I. Call to Order 
First Selectwoman Kupchick called the meeting to order at 6:00 pm. 
 

II. Pledge of Allegiance 
First Selectwoman Kupchick led the Pledge of Allegiance. 

 
III. To Hear an Update on the Ongoing Fill Pile Remediation 

First Selectwoman Kupchick said she convened this joint meeting to give board 
members and the public a status on the fill pile and affiliated sites as well as an overview 
of work that has been done and where the Town is headed so everyone can have a better 
understanding of what the Town is facing. She said the Town is working to clean this up 
and making significant process. She said that Wiggin and Dana Environmental Attorney 
Mike Miller will join her in making a presentation at this meeting.  She said there has 
been a tremendous amount of oversight and time commitment to the remediation.  First 
Selectwoman Kupchick said the presentation will be available on the Town’s website 
and in her newsletter.  
 
First Selectwoman Kupchick said tonight’s presentation will focus on the fill pile, the 
Julian fill sites, Penfield Pavilion and Water Pollution Control Authority.  She gave 
background on the fill pile.  
 
 
 

https://www.youtube.com/watch?v=jjufjeKmRmI


Attorney Miller said he’s been working with the Town for a little over two years to 
negotiate and coordinate regulatory issues with the US EPA and CT DEEP. He 
discussed some of the regulatory overlay related to the fill pile also known as the 
reclamation yard and the “Julian Fill” sites.  He said the Town has been pursuant to 
DEEP and EPA oversight sampling and investigating and performing remediation at 
those sites that received “Julian Fill” and has been creating a plan to remedy or close the 
fill pile as it is today.   
 
Attorney Miller discussed PCBs and how they are regulated.  He noted other 
contaminants were found. He said there are divisions at the EPA and DEEP which sent 
the Town three Notices of Violation (NOV) - (1) PCB concentrations identified at the 
fill pile, (2) altering the solid waste disposal area (e.g. the file pile) without the required 
permit, and (3) depositing dredge spoils from another site without a permit at the fill 
pile.     

 
Attorney Miller said the Town’s LEP (Licensed Environmental Professional), Weston & 
Sampson, coordinated with DEEP and the EPA to investigate and sample the fill pile. He 
said the investigation of the fill pile is substantially complete. He said the Town, DEEP 
and EPA staff continue to work together to develop the DEEP- and EPA-approved 
remedy to address the fill pile. Attorney Miller said the approved remedy requires 
concurrence from the EPA and several DEEP divisions. He noted this has been a very 
complicated effort and a very complex undertaking. He said remedial alternatives have 
been presented to the EPA and DEEP and are now under consideration. He said he can’t 
say at this time what will be approved for a remedy or when. He said, in concept, it’s 
expected that there will be some excavation of materials, some capping and ongoing 
ground water and other monitoring going forward to ensure it’s safe.  

 
Attorney Miller said transparency of the selection of a remedy is of paramount 
importance.  He said the First Selectwoman wants to have a public hearing for the Town 
to weigh in.  
 
Attorney Miller discussed how a list of “Julian Fill” sites were put together and noted 
how it’s been a struggle for the Town, EPA and DEEP in addressing such a complicated 
network of sites. He said Tighe & Bond the LEP are written into the Consent Order and 
approved by DEEP to investigate locations were “Julian Fill” was reported.  
 
First Selectwoman Kupchick gave background on Penfield Pavilion’s building history. 
She said residents will have an option to weigh in on future options of the Pavilion.   
 
First Selectwoman Kupchick said that in September 2020, a NOV was received on the 
Wastewater Treatment Plant due to multiple PCB findings during the hardening project. 
She said the site is not “Julian Fill”, but there are historical contaminants as this was the 
former Nike missile site. She said an investigation proposal is being prepared by the LEP 
to submit to the regulatory agencies. 
 
 
 



First Selectwoman Kupchick discussed funding and expenditures to date that includes 
stating what was appropriated, expended, encumbered and what is available. She also 
reviewed projected costs. She then concluded the presentation with a timeline and noted  
that the safety of residents is paramount; all work on “Julian Fill” sites require approvals 
from DEEP and the EPA every step of the way; and this is a fluid and ongoing process.  
 
First Selectwoman Kupchick opened up the meeting to questions from Board members: 
 
Sharon Pistilli, RTM D3 asked about the curb project that had been performed on 
Ronald Drive and if fill was used there. First Selectwoman Kupchick said that extensive 
research had been done at those sites, but she would look into this and follow up with 
Ms. Pistilli. Ms. Pistilli also asked if the Federal Government might help the Town with 
the Nike site. Attorney Miller said research is being performed to find out the source of 
the contamination at the NIKE site which would determine responsibility.   
John Kuhn, RTM D7 thanked the First Selectwoman for giving this presentation. He 
asked about legal fees. First Selectwoman Kupchick said there are a number of attorneys 
working to negotiate the NOVs that are very complicated and once they are signed off 
by the EPA and DEEP, those costs will far exceed legal fees. Attorney Miller said there 
is ongoing civil litigation. He said there was federal action that was favorably settled on 
behalf of the Town and the Town received the award. Town Attorney James Baldwin 
said the Town looked into its insurance companies for coverage, but there were 
exclusions which prevented the Town to make any claims. He said there is a possibility 
the Town can recover under a crime policy, but Attorney Baldwin said he is unable to 
comment on that at this time due to ongoing litigation. 
Sheila Marmion, BOF asked if the Town is obligated to repair Penfield since FEMA 
denied the Town’s original claim and if the Town doesn’t comply, would the Town be 
fined. First Selectwoman Kupchick replied that FEMA could potentially revoke 
residents’ flood insurance in this area if the Pavilion is not FEMA compliant.  Ms. 
Marmion also asked if the Town is obligated to remediate the paved parking lot since it 
was sealed. First Selectwoman Kupchick said the Penfield parking lot is still under the 
testing phase and until there are details on where the contamination has been found,  
regulatory agencies will decide what is required of the Town. 
Tom Flynn, BOS thanked the First Selectwoman and the Administration for putting 
together this presentation. He asked for the Administration to confirm if the Town is not 
getting reimbursement from FEMA for Penfield to which First Selectwoman said is 
correct. Mr. Flynn asked what the Town needs to do to bring Pavilion into FEMA 
compliance. First Selectwoman said the Town is in negotiations with FEMA to 
determine what will be required. Mr. Flynn clarified that the Town has to both negotiate 
with FEMA on the repair of the building as well as needing to remediate under the 
Pavilion and possibly under the parking lot to which First Selectwoman replied correct. 
Mr. Flynn asked CFO Jared Schmitt about the total amount of funding available. Mr. 
Schmitt said the $6.8 million amount shown in the presentation is an error. He said it 
should read about $7.6 million. Mr. Flynn asked if the Capital Plan does not include 
costs for any remediation efforts at the Nike site to which First Selectwoman Kupchick 
answered correct. 
Laura Karson, RTM D4 said she appreciated this presentation. She asked if Penfield is 
safe for public use and how the Town knows the contamination isn’t seeping into the air.  



First Selectwoman Kupchick said when she took office, she and attorneys immediately 
met with regulatory agencies in Hartford and made sure testing was ordered in and 
around Penfield to ensure there was no risk to the community.  She said it is completely 
safe to be in and around the Pavilion. 
Mark McDermott, RTM Moderator asked if there were 27 sites remediated. Attorney 
Miller said the numbering is difficult because it refers to locations, but there could be 
multiple sites at the locations. 
Elizabeth Zezima, RTM D4 asked if there is a depiction of expenses for the fill pile and 
for historical contamination. First Selectwoman Kupchick told her that Gould Manor is 
the only site with historical contamination that the Town used funds to clean up. Ms. 
Zezima also asked about the contamination on Stratfield Road. First Selectman 
Kupchick said the site on Stratfield Road was a single property that had a tree removed. 
Kevin Starke, BOF asked about the issue with FEMA and flood insurance for the area. 
He asked if the Town’s attorneys can investigate the actual risk. First Selectwoman 
Kupchick stated the Administration is in discussions with FEMA and when the Town 
has information from FEMA, it can determine recommendations and potential plans to 
demolish, move or fix the Pavilion.  She said she will have a presentation once she 
knows what will be required. 
Pamela Iacono, RTM D8 asked if there is an investigation into what went wrong with 
the guidance and advice the Town was given in regards to Penfield and if there was any 
legal recourse. First Selectwoman Kupchick stated letters were sent to the previous 
Administration instructing the Town to stop building the Pavilion and those letters were 
ignored. Town Attorney Baldwin said a thorough investigation is underway, but he 
cannot comment on pending litigation. 
Jill Vergara, RTM D7 said she thought the situation regarding Penfield and FEMA 
compliance raises questions about the Town’s Engineering Department and asked if 
litigation could be taken against consultants. First Selectwoman Kupchick said Attorney 
Baldwin is looking into everything.  
James Walsh, BOF suggested the Town look into the building committee process and 
whether it should continue with tasking committees to oversee certain projects or instead 
hire professionals who would have insurance in the event something should go wrong. 
First Selectwoman Kupchick agreed with Mr. Walsh and said she wants to bring this to 
the attention of the Charter Revision Commission.  
 
First Selectwoman Kupchick thanked everyone for attending the presentation. She said 
she will continue to update elected officials and the public. 
 

IV. Adjourn   
 
The meeting adjourned at 7:22 pm. 
 
 
Respectfully submitted, 
 
Pru O’Brien 
Recording Secretary 



From: bruceprangley@aol.com <bruceprangley@aol.com>  
Sent: Monday, December 6, 2021 9:19 AM 
To: Carpenter, Jennifer <JCarpenter@fairfieldct.org> 
Cc: sdisanoroy@gmail.com 
Subject: Resignation from the Bike/Ped Committee 
 
Jennifer,  
 
Hope you had a nice weekend. 
 
I wanted to give you a heads up that I will be departing the Bike/Ped committee after the 
January, 2022 meeting, which is before my term expires.   
 
My wife and I will be moving out of Fairfield and establishing residence in 
Massachusetts at the beginning of next year, so that we can be better able to visit and 
take care of elderly family members in multiple states around the eastern states. 
 
Thanks for allowing me the opportunity to participate in the committee for the short time 
I was a member. 
 
Please let me know what else you need from me to formalize my resignation. 
 
Bruce Prangley 
203 362 9434 
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January 11,2022

Robert J. Twardzik
Chairman
Bur Gardens Advisory Committee

VIA EMAIL

Dear Robert:

Please accept this as my letter of resignation as a member of the Burr Gardens
Advisory Committee, effective immediately.

Unfortunately, I am no longer able to carry out the responsibilities requested by the
Committee. I remain passionate about preservation and improvement of the Burr
Homestead property and hope to be able to continue to support these endeavors
via other avenues.

I have enjoyed serving on the BGAC and working with my fellow committee
members to help restore and enhance this special place. lwish you all nothing but
success in the future and thank you for your understanding.

Sincerely yours,

cc: Betsy Browne, Fairfield Town Clerk
Jennifer Carpenter, Deputy Chief of Staff, First Selectwoman's Office

Urr,*'



From: Lisa Callahan
To: TownClerk; Carpenter, Jennifer
Subject: BGAC Resignation letter
Date: Friday, January 14, 2022 3:25:10 PM

Dear Robert,

 I have thought a lot about the time commitment which will be
involved going forward and I think it is best for me to resign at
this point.  I move around a lot and am often not in Fairfield for
meetings.  As a neighbor, I have a vested interest in the gardens
and will continue to support their flourishing.  They are an
amazing resource for the town and a gem in the town's crown. 
If there are specific projects that require help and if I am
available, I would be happy to assist.  I just don't think at this
time I have the availability to be a full board member.  I will
write the appropriate letter to the town informing them of my
resignation.  Thank you for your leadership and the time and
passion you put into the Gardens.  Sincerely, Lisa

-- 
Lisa W. Callahan
290 Beach Road
Fairfield, CT 06824
USA
203-258-3645

mailto:beachmom4.callahan@gmail.com
mailto:townclerk@fairfieldct.org
mailto:JCarpenter@fairfieldct.org


From: null@town.fairfield.ct.us
To: Board of Selectmen
Subject: New submission for form: Boards and Commissions Interest Form (ID #187)
Date: Friday, November 12, 2021 8:28:52 PM

Boards and Commissions Interest Form

Record #187 submitted from IP address 68.192.82.164 on 11/12/2021
8:29 PM

View form

ID 187

First Name Janice

Last Name Bouloubasis

Street Address 154 Overlook Avenue

Zip Code 06824

Email Address jbouloubasis@snet.net

Cell Phone 203-767-2752

Home Phone 203-336-2116

Work Phone  

Voter Registration
Status

Yes

Political Party
Affiliation

Republican Party

Board or
Commission

Affordable Housing Committee

Read the Boards
Role

Yes

How You Learned
About the
Position

I would like to serve the Town in a meaningful
manner and searched boards I have interest in.

Who You Have
Spoken To

Other Person(s)

Explanation of
Interest and
Contribution

As a Fairfield homeowner for over 29 years, I
recognize the need for affordable housing. I bring
an open mind.

Resume or Bio Janice Bouloubasi2.docx

Additional  

mailto:null@town.fairfield.ct.us
mailto:BOS@fairfieldct.org
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2ffairfieldct.org%2fboardinterestform&c=E,1,-x4iKraeC975PnaslnIy78L3G92kRlkoSS4T96GjGEodQod74aVrJnwHt1az7xV8ndqTppftm3qbYJcJng8KFKugjLepn88AqoE-wQkB0lKP3VXjBHI,&typo=1
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fwww.fairfieldct.org%2fqcontent%2fformbuilder%2fdownload%2f%3fid%3d1036-187-14%26name%3dJanice%2520Bouloubasi2.docx&c=E,1,avEN1FL5shnaf1HETsBfLQ81zsQbBkNm7TM3feIy8NU6ZG8IT8Z_b6EfI8QvC8Dhw1yEjyk77MbyFu3x-V7TiPFkhqXB9a_la3oUZyb-k4haxKs8lBz-&typo=1


Comments

Manage

2021-11-13 01:28:42Z
2021-11-13 01:28:42Z
2021-11-13 01:28:42Z

https://linkprotect.cudasvc.com/url?a=http%3a%2f%2fwww.fairfieldct.org%2fqcontent%2fformbuilder%2feditdata%2f%3fform%3d1036%26item%3d187&c=E,1,DPzbUEVZNElhxvqECguL145UlwMF_URytVm-PxUHZeVdDC2boPnFt4f0WozCp3537hvDt9IDcXD-7-Ha3c-ZMwwpHsfNblM6DEfsh6sdahM,&typo=1


 
Janice Bouloubasis 

154 Overlook Avenue, Fairfield, CT  06824 (203) 767-2752 jbouloubasis@snet.net 
 

Skills 
 

• Communication (written, verbal) 
• Training, supervision, leadership, team building 
• Inventory control 
• Forecasting product demand 
• Strong sense of logic 
• Ability to effectively and quickly master new skills 

 

Work History 
 
Whitson’s Culinary Group, Fairfield, CT   August 2014 to present 
Fairfield Public Schools, Food Services   August 2011- August 2014  
Food Service Manager at Riverfield Elementary School 
 

• Responsible for the quality, quantity, and variety of foods prepared and served using company recipes. 
• Daily accounting of items and ingredients used in order to maintain accurate inventory count and 

maintain strict sanitary conditions in accordance with health standards. 
• Maintain accounts receivable for students and staff using a POS system. 
• Responsible for ordering, receiving, and proper storage of all deliveries. 
• Attend monthly manager meetings. 
• Train and supervise support staff. 
• ServSafe Manager Certified. 

 
Fairfield Public Schools, Food Services January 2006 – August 2011 
Food Service Employee at all school levels 
 
Marsh & McLennan Companies, New York December 1991 – December 1994 
 

• Heavy shorthand, typing, correspondence, travel arrangements, monthly expense reports, monitored 
bank ratings, maintained department employee vacation records. 

 
 
 
 

mailto:jbouloubasis@snet.net


 
Beth Israel Medical Center, New York September 1988 – November 1991 
Administrative Assistant for the Dermatology Department 
 

• Hired, trained and supervised office staff. 
• Maintained employee records and patient records. 
• Liaison between hospital departments, medical school, and patients. 
• Patient/Insurance billing. 
• Generated monthly budget and personnel reports. 
• Coordinated physician admitting privileges and professional staff appointments. 
• Coordinated Directors’ schedule. 
• Detailed knowledge of hospital and departmental regulations in order to answer inquiries. 

 
A.C. Nielsen Company, New York March 1987 – August 1988 
Senior Executive Secretary to Vice President 
Executive Secretary May 1986 – March 1987 for three Marketing Associates 
 

Education 
 
LaGuardia College, Queens, New York March 1986 – November 1990 
A.A.S. of Business Administration 
 

Volunteer Positions 
 
Holy Trinity Greek Church – Sunday School Teacher, Publicity for large annual festival, Election Committee, 
Sunshine and Correspondence Secretary 
Past Positions – Girl Scout Leader, PTA Council Executive Board, PTA Membership Chair, PTA Hospitality Chair, 
PTA Nominating Committee 
 
 
 
 
 
 
 
 
 
 
 



From: null@town.fairfield.ct.us
To: Board of Selectmen
Subject: New submission for form: Boards and Commissions Interest Form (ID #183)
Date: Thursday, November 11, 2021 3:41:59 PM

Boards and Commissions Interest Form

Record #183 submitted from IP address 96.56.42.106 on 11/11/2021
3:42 PM

View form

ID 183

First Name Nina

Last Name Velez

Street
Address

122 Halley ave

Zip Code 06825

Email
Address

veleza2013@gmail.com

Cell Phone 203-803-7719

Home Phone  

Work Phone  

Voter
Registration
Status

Yes

Political
Party
Affiliation

Republican Party

Board or
Commission

Affordable Housing Committee

Read the
Boards Role

Yes

How You
Learned
About the
Position

The Town website and Pamela Iacono.

Who You
Have Spoken
To

Other Person(s)

mailto:null@town.fairfield.ct.us
mailto:BOS@fairfieldct.org
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2ffairfieldct.org%2fboardinterestform&c=E,1,sDue_nSdQyWcso_BazOrxcqtKIAj0G-wKeev0Vm6qmjcCzqYmYVlsIgnfKz1-lXReglG-tXMygCcSILuwpHmTJ6PhncMt9OovgIYoVcNeVXwDQ5B-h0,&typo=1


Explanation
of Interest
and
Contribution

I am interested in serving on this board because I care
about Fairfield and my neighbors. I think I can
contribute to this Board my point of view and critical
thinking skills.

Resume or
Bio

Ana Cristina Velez Resume.docx

Additional
Comments

 

Manage

2021-11-11 20:41:49Z
2021-11-11 20:41:49Z
2021-11-11 20:41:49Z

https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fwww.fairfieldct.org%2fqcontent%2fformbuilder%2fdownload%2f%3fid%3d1036-183-14%26name%3dAna%2520Cristina%2520Velez%2520Resume.docx&c=E,1,sxBKFFBFnk_73d8_coKh98hk52cd81VQHScdTFWB8dE0XEPucyTB5lablWvTCOKCtfML-dxmUA62ptwb8M31pkWdEJRDTO8L9sfzuBg1&typo=1
https://linkprotect.cudasvc.com/url?a=http%3a%2f%2fwww.fairfieldct.org%2fqcontent%2fformbuilder%2feditdata%2f%3fform%3d1036%26item%3d183&c=E,1,He4_L_oPvLJ0okUwcyGq6McpaUccypoP6zJ4WlVqOJ8K04KnL1FbBHKHqx_4U2P8jNBK_csZybtgUBacp2-9UOIOXfE7RWezn7vW7f4xe_7n&typo=1


 

Ana Cristina Velez  
T: (203)803 7719    E: veleza2013@gmail.com 

 

 
  

Professional Experience  
 

Inspirica, Director of Human Resources 
 August 2019 – Present 

• Responsible for developing and executing Strategic plan with focus on employee development, talent 
management and organizational culture.  

• Designed and implemented new training curriculum for all staff. Identified core curriculum and essential 
training for individual departments. 

• Developed and implemented a performance management system along with training to managers. This 
led to successful collection of objectives and measurable results on predetermined goals. Training 
included how to write and deliver reviews, how to write SMART goals, time management and others.  

• Updated and edited employee manual and lead conversations of implementation of new policies to the 
organization.  

• Work closely with workers’ compensation insurer to reduce claims by providing training to staff and 
building awareness.  

• Participated and led several committees in the organization including DEI, Safety, Learning and 
development, inclusive leadership development and others.  

• In partnership with the COO implemented all COVID protocols including work from home documents, 
return to the workplace protocols and timelines.  

• Initiated Friday morning coffee chats to enhance employee morale during COVID quarantine.  
• Manage benefit administration. Built relationships with providers which resulted in a more 

comprehensive delivery of benefit options to staff.  
• All these efforts have led to better employee morale, higher engagement, more accountability, and 

improvement in leadership caliber.  
 
Gartner, Manager, Recruitment Coordinator.                                                                               June 2017 – January 2019 
 

• Played a key part of the Global Operations team.  Managed part global recruiting coordinator team, 
specifically the scheduling of recruitment activities, internal and external client satisfaction, process 
improvement and real time support for recruiters 

• Analyze interview scheduling process and metrics. Using Excel and PowerBI to identify potential problems. 
Discovered interview rescheduling was at 25%. Worked to bring awareness to leadership and made 
significant improvements to this metric by 5%. Minimizing the time to fill 

• Ensure workflow was well balanced throughout a team of 9 recruiting coordinators based in Stamford, 
New York, and Irving. 

• Hired, trained, and developed new recruiting coordinators. Measured performance, provided coaching 
and mentorship to all team members. 

• Maintained and grew relationships with business unit hiring managers and recruiters to understand 
priorities, ensure positive working relationships across teams and set expectations. 



• Work with leadership to cut the cost of last-minute travel of applicants. Expand utilization of WebEx and 
other video conferencing methods for interviews. 

• Develop report with the Sr Recruiting Coordinators across all geographies to ensure standardized 
processes, while continuously sharing best practices. 

 
Coach Inc., Store Manager    November 2008 - 2017 

• Mentored newly hired store managers did onboarding training of best practices and was called upon 
when a store needed help in their operations.  

• Hired, trained, promoted, and retained high caliber team members who were committed to growing the 
brand. 

• Inspired and influenced others to perform at their highest potential while driving sales and building loyal 
customer relationships. 

• Implemented and communicated long and short-term goals while designating milestones to measure 
success. 

• Ensure proper focus on operations management and inventory control. 
• Successfully achieved 100% compliance in all store audits. 
• Continuously control flow inventory at every step in the product life cycle. Developed strong relationships 

with product team to ensure right amount of inventory was available in store. 
• Manage standards to ensure that loss prevention goals are attained every year. 
• Lead team to focus on maintaining high degree of client service and building strong community 

relationships. 
• Lead by example, set expectations and measure success through exceeding all customer service 

initiatives. 
• Motivated and trained leadership teams and sales associates to drive results. Achieved year over year 

growth in business. 
 
Banana Republic, Store Manager July 2003 - November 2008 

• Facilitated Sexual Harassment training for all Connecticut stores. 
• Trained new leadership on goal setting and sales management. 
• Managed all aspects of store operations, including inventory, merchandising, loss prevention, and staff 

hiring. 
• Ensured goals were exceeded and gross margins grew year over year. Achieved highest sales per square 

feet in the region year over year. 
• Drove team to increase sales productivity and maintain a high level of customer focus.  
• Assisted customers in all aspects of store services, from product recommendations to conflict resolution. 

 



From: null@town.fairfield.ct.us
To: Board of Selectmen
Subject: New submission for form: Boards and Commissions Interest Form (ID #144)
Date: Monday, October 11, 2021 8:03:07 PM

Boards and Commissions Interest Form

Record #144 submitted from IP address 69.126.124.113 on 10/11/2021
8:03 PM

View form

ID 144

First Name Jason

Last Name Prevelige

Street
Address

220 Andrassy Avenue

Zip Code 06824

Email
Address

jprevelige@yahoo.com

Cell Phone 203-449-5004

Home
Phone

203-549-9199

Work Phone  

Voter
Registration
Status

Yes

Political
Party
Affiliation

Republican Party

Board or
Commission

Board of Health

Read the
Boards Role

Yes

How You
Learned
About the
Position

I've seen news articles with the Board mentioned, and I
have spoken with Board member, Dr. Henry Yoon.

Who You
Have

Board Chair

mailto:null@town.fairfield.ct.us
mailto:BOS@fairfieldct.org
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fwww.fairfieldct.org%2fboardinterestform&c=E,1,0pPLDXOYuz4w9g4vwwo5ZGadwGx0pcIiQmZDo-OqQc66OQ9AVE_7HIf7OuPLexLz-lb8YhFYi4v98x_JJ4iBCJ0Ed20dZZBUW3ztRhm3I8ZCDCroGHETvQlXgAW9&typo=1


Spoken To

Explanation
of Interest
and
Contribution

I am PA, practicing emergency medicine and pediatrics
for over 12 years. As a 21 year resident of Fairfield, I am
passionate about our community and maintaining this
town as the best to live in CT. I have served Fairfield for
over 17 years as a volunteer firefighter, and am
exploring additional ways I can serve our community.
This desire to find additional ways to serve, especially
utilizing my knowledge as a healthcare provider and with
my professional leadership background, became even
stronger while watching this pandemic unfold, and
serving patients on the "front lines" for over the last year
and a half.

Resume or
Bio

Prevelige CV 10-11-21.pdf

Additional
Comments

Thank you for the consideration!

Manage

2021-10-12 00:02:44Z
2021-10-12 00:02:44Z
2021-10-12 00:02:44Z
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Jason Paul Prevelige, MBA, MHS, PA-C, DFAAPA 
220 Andrassy Avenue 

Fairfield, Connecticut 06824 
Home: 203/549/9199  Mobile: 203/449/5004 

JPrevelige@yahoo.com 
Employment History: 

Associate Advanced Practice Provider Leader, 2021-Present, Trinity Health of New England: St. Mary’s Hospital Emergency Department, Waterbury, CT 

Lead Advanced Practice Provider, 2012-2021, Envision Physician Services at St. Mary’s Hospital, Emergency Department, Waterbury, Connecticut 

Physician Assistant, 2009-Present, St. Mary’s Hospital Urgent Care Centers/Occupational Health, Waterbury, Connecticut 
Employed by St. Mary’s Hospital (2009-2012), Envision Physician Services (2012-2020), Trinity Health of New England (2020-Present) 

Physician Assistant, 2009-2012, St. Mary’s Hospital Emergency Department, Waterbury, Connecticut 

Physician Assistant, 2010-Present, Connecticut Children’s Medical Center, Pediatric Hospital Medicine/NICU/Urgent Care, Waterbury, Connecticut 

Physician Assistant, 2012-2015, St. Vincent’s Medical Center, Emergency Department, Bridgeport, Connecticut 

Physician Assistant, 2010-2013, Liberation Programs, Inc., Methadone Maintenance/Outpatient Counseling Center, Bridgeport, Connecticut 

Counselor, 2005-2007, Liberation Programs, Inc., Methadone Maintenance Clinic, Bridgeport, Connecticut 

Case Management, Utilization Review, 2004-2005, Liberation Programs, Inc., Detoxification Unit, Norwalk, Connecticut 

Education: 

Master of Business Administration, Quinnipiac University- Lender School of Business, Hamden, Connecticut- 2021 
Healthcare Management Track 
 
Master of Health Science, Quinnipiac University- School of Health Sciences, Hamden, Connecticut- 2009 
Physician Assistant Certificate 
 
Bachelor of Arts, History, Sacred Heart University, Fairfield, Connecticut- 2004                                                                                    
Minor Concentrations in Biology, Chemistry and Music Performance     

Licensure: 

Connecticut: Physician Assistant #002305 

Connecticut: Emergency Medical Technician #005988 

Connecticut: Controlled Substance Registration #0046499 

United States Drug Enforcement Agency: Controlled Substance Registration 

Certifications: 

National Commission on Certification of Physician Assistants (2009), Certificate #1089066 

American College of Surgeons, Advanced Trauma Life Support 

American Heart Association, Basic Life Support Instructor 

American Heart Association, Advanced Cardiac Life Support 

American Heart Association, Pediatric Advanced Life Support 

American Academy of Pediatrics/AHA, Neonatal Resuscitation Program 

Institute for Healthcare Improvement, Basic Certificate in Quality & Safety 

National Institute of Health, Stroke Provider Certification 

Society of Critical Care Medicine, Fundamental Critical Care Support 

State of Connecticut, Firefighter 1 

State of Connecticut, Firefighter 2 

State of Connecticut, Fire Service Instructor 



 Page 2- C.V. 
Jason Prevelige, PA-C 

Professional Societies: 

Connecticut Academy of Physician Assistants 

President (2015-2017), Immediate Past President (2017-2018) 

Chair of Legislative Affairs Committee (2018-Present) 

Vice-President (2012-2014), Regional Director (2011-2012), Director at Large (2018-2019, 2020-Present) 

Chair of Policy & Procedures/Bylaws committee (2017-2018, 2021-Present)       

Chair of the Education and Conference Committee (2012-2014) 

American Academy of Physician Assistants 

Audit Committee (2020-Present) 

Chair, Judicial Affairs Commission (2021-Present) 

Director at Large (2019-2020) 

Internal Affairs Committee Member (2019-2020) 

Board Representative to Commission on Continuing Professional Development and Education (2019-2020) 

Judicial Affairs Commission Member (2020-2021) 

Chair, Early Career PA Commission (2017-2019) 

Delegate/Chief Delegate, House of Delegates (2014-Present) 

House of Delegates Reference Committee Chair (2021) 

House of Delegates Reference Committee Member (2019) 

House of Delegates Credentialling Committee Member (2020-2021) 

Fellow, Society of Emergency Medicine Physician Assistants 

 Member, Advocacy Committee 

Fellow, The Society of Point of Care Ultrasound 

Fellow, LBGT PA Caucus 

Fellow, PAs in Virtual Medicine & Telemedicine 

Fellow, PAs for Tomorrow 

Associate Member, Connecticut State Medical Society 

 

Academic Appointments: 

Adjunct Faculty, Sacred Heart University Physician Assistant Program; Fairfield, CT: Pediatrics and Emergency Medicine (2017- Present) 

Founding Advisory Committee Member, Sacred Heart University College of Health Sciences Physician Assistant Program 

Founding Advisory Committee Member, University of Saint Joseph Physician Assistant Program 

Clinical Instructor, Drexel University, College of Nursing and Health Professions; Philadelphia, PA 

Preceptor, Quinnipiac University, School of Health Sciences Physician Assistant Program, Hamden, CT 

 

 

 

 

 

 

 

 

 



 Page 3- C.V. 
Jason Prevelige, PA-C 

Honors: 

Distinguished Fellow, American Academy of Physician Assistants (2021) 

Certificate of Appreciation, Connecticut Academy of Physician Assistants (2020) 

Volunteer of the Year, Sacred Heart University Alumni Association (2019) 

President’s Award, Connecticut Academy of Physician Assistants (2019) 

Initiative Award, Connecticut Academy of Physician Assistants (2018) 

Distinguished Alumni Award, Quinnipiac University Physician Assistant Program (2017) 

Recipient, Physician Assistant Foundation grant for Operation Endeavor’s “EMS Rescuer Development Project” (2017) 

Humanitarian Award, Stratfield Volunteer Fire Department (2015) 

President’s Award, Connecticut Academy of Physician Assistants (2014) 

Leadership Award, Connecticut Academy of Physician Assistants (2013) 

Recipient, Physician Assistant Foundation grant for the Quinnipiac University Health Literacy Project (2009) 

Chief’s Award for Service, Stratfield Volunteer Fire Department (2007) 

Member, Phi Alpha Theta Honor Society, Sacred Heart University (2004) 

Professionally Related Involvement: 

Medical Coordinator, Fairfield Half Marathon (2013-Present) 

Board of Directors, Operation Endeavor, Non-profit organization providing emergency services and rescue education internationally 

Mission Specialist, Archangel Airborne, Providing humanitarian and medical aid to Nicaragua, January & September 2015 

Instructor, American College of Surgeons Stop the Bleed program 

Volunteer, National Kidney Foundation, Kidney Early Evaluation Program (2007-Present) 

Invited Presentations and Publications: 

Prevelige, J. (2021, August). Keynote Address: White Coat Ceremony. Invited by the Sacred Heart University PA Program, Fairfield, CT. 

Li, A., Palawasta, N., Mulhall, T., Harper, J., Prevelige, J. (2021, May). Implications of the Physician Self-Referral Law to a Radiology Practice. ePoster 
presented at the annual meeting of the American College of Radiology, Reston, VA. 

Prevelige, J. (2021, April). Social Media: How to Not Derail Your Career Before it Begins. Presented for the Connecticut Academy of PAs Pre-PA 
Symposium, Bloomfield, CT. 

Prevelige, J. (2020, October). Legislative Affairs Update. Connecticut Academy of PAs annual Charter Oak Conference, Bloomfield, CT. 

Prevelige, J. (2020, April). Legislative Affairs Update. Connecticut Academy of PAs annual Charter Oak Conference, Mystic, CT. Conference Canceled. 

Prevelige, J., Turczak, M. (2019, December). Legislative Bootcamp for Advanced Practitioners. Hartford Hospital CME Series, Hartford, CT. 

Prevelige, J. (2019, May). Transition from Education to Practice. American Academy of PAs, AAPA 2019 Rotation Stations, Denver, CO. 

Prevelige, J. (2019, March). Legislative Affairs Update. Connecticut Academy of PAs annual Charter Oak Conference, Mystic, CT. 

Prevelige, J. Devanney, M. (2018, December). Legislative Bootcamp for Advanced Practitioners. Hartford Hospital CME Series, Hartford, CT. 

Prevelige, J. (2016, March). Social Media: The Benefits and Pitfalls. Connecticut Academy of PAs annual Student Leadership Program, Bridgeport, CT. 

Prevelige, J. (2015, March). Social Media: The Benefits and Pitfalls. Connecticut Academy of PAs annual Student Leadership Program, Hamden, CT. 

Prevelige, J. (2014, April). Drugs of Abuse. Connecticut Academy of PAs annual Charter Oak Conference, Mystic, CT. 

American Academy of PAs. (2013, March). White Paper on PA Prescribing of Schedule II Medication. Reviewer. 

Prescriber’s Letter. (2012, February). Overview of Long-acting and Extended-release Opioids: A Risk Evaluation and Mitigation Strategy (REMS) 

Course. Reviewer. 

Community Involvement: 

Chief, Stratfield Volunteer Fire Department (2013-Present); Member/Firefighter since 2004 
  Other positions held since 2004 include Training Director, Captain, Assistant Chief and Deputy Chief 

EMT, Westport Volunteer Emergency Medical Service (2005-2011) 



 

BOARDS AND COMMISSIONS QUESTIONNAIRE 
 

To be considered for appointment to a Board or Commission please fill out this form, save a copy and email the saved copy, 
along with a copy of your resume, to the First Selectman’s office at firstselectmanffld@town.fairfield.ct.us. Please note 
that your resume and completed questionnaire are public documents.   If you have any questions please contact the First 
Selectman’s Office at 203-256-3030 or firstselectmanffld@town.fairfield.ct.us. 
 
Board/Commission:  Burr Gardens Advisory Committee 
Date: January 20, 2022 
 
Name: Jennifer Bradford Kennedy email: jbkennedy400@gmail.com 
Address: 39 River Street, Southport, CT 06890 home phone:  
  work phone:  
Party Affiliation: Republican cell phone: 347-748-8539 
 
1. How did you learn about this position?  I was contacted by Robert Twardzick, BGAC chairman.  

 
2. Why are you interested in serving and how can you contribute to this board / commission?  Burr 

Homestead Gardens is a unique asset to the Fairfield community.  Community involvement and 
participation are vital to ensuring that the value of this asset is available to and appreciated by all.  I 
have a personal interest and professional experience in historic design and look forward to contributing. 
 

3. Have you attended any meetings or reviewed past minutes / agendas?  If yes, please specify.  I have 
reviewed all of the minutes and agendas posted online. 
 

4. Have you spoken with the chair, any members, or the appropriate Department Head?  I have spoken 
with advisory committee chair Robert Twardzick and advisory committee member Laura Fasano. 
 

5. Have you read the written description of the board’s role?  Yes. 
 

6. Do you have any potential conflict of interest?  No. 
 

7. Do you know the time, date and location of meetings and will you be able to attend and fulfill the 
obligations of the position?   Yes.  The meetings are on the third Wednesday of each month at 9am at 
Sullivan Independence Hall.  I will be able to attend and fulfill the obligations of the position. 

Town of Fairfield 
Office of the First Selectman 

725 Old Post Road 
Fairfield, CT  06824 

mailto:firstselectmanffld@town.fairfield.ct.us
mailto:firstselectmanffld@town.fairfield.ct.us


 
8. Participation requires that you are registered voter in the town of Fairfield.  Additionally, the town 

charter requires that party balance be maintained on all boards/commissions.   Are you registered to 
vote and what is your party affiliation?  Yes, I am registered to vote in the town of Fairfield.  I am a 
registered Republican. 
 

9. Please use this space to ask any questions you may have or to provide additional information you’d 
like to share. 
 



EXPERIENCE Jennifer Bradford Davis Interior Design, NEW YORK, NY + MUSTIQUE
Principal, Property Manager, 2006 to present
Property Management of 35,000 and 40,000 square foot private Mustique villas
Staff training and management for above villas
Management of exclusive international residential interior design from start to finish
Design of custom yacht interiors and tablescapes
Creation of landscape and lighting plans for large estates
Sourcing of high-end furnishings, antiques, art, lighting, fabrics, upholstery
Custom design and production of furnishings, lighting
Establishment of reliable team of craftspeople, expert builders, lighting specialists
Principal of international yacht and villa branding business, Villa BrandingTM 

Establishment and operation of home design shop, Across Forever HomeTM, on Mustique 
Shipping and customs clearance to international locations

Peter Marino + Associates, NEW YORK, NY
Senior Project Designer, 1999 to 2006
Handling of all aspects of exclusive residential interiors projects
Management of $45 million USD budget for design/interiors
Sourcing from auction houses and 18th and 19th century dealers
Purchasing contemporary and secondary market art and photography for clients
Procurement of estimates for renovation, finishes, installation, custom items
Management of office and client staff
Private jet design

Jennifer Garrigues, Inc., PALM BEACH, FL + NEW YORK, NY
Senior Project Designer, 1998 to 1999
Project management
Supervision of construction, upholstery, cabinet and furniture manufacture
Selection of antiques, furnishings, fabrics, accessories
Organization of photo shoots, including styling and supervision
Establishement of public relations plan and implementation

Scott Snyder, Inc., PALM BEACH, FL
Design Assistant, 1997 to 1998
Drafting of construction drawings, perspectives and elevations
Design of architectural elements and custom furniture
Preparation of color boards, design proposals
Sourcing and selecting furnishings, fabrics

Kensington Interiors, SAN FRANCISCO, CA
Design Assistant, 1997 to 1998
Sales consultation in furnishings
On-site design services, including sourcing and custom furnishing, window treatments

Sotheby's Parke Bernet, NEW YORK, NY
Assistant, Collector Carousel, 1997
Assisting appraisal of works for consideration
Conducting provenance research
Assisting with catalogue layout and production

SKILLS Command of PC and Mac platforms, CAD, Microsoft Office Suite 
 Knowledge of fine arts, art and architectural history, design history 

Drafting, perspectives, rendering, model-making, presentation materials 
 Knowledge of international shipping, tax and customs clearance 
   French proficiency 

EDUCATION Rhode Island School of Design, PROVIDENCE, RI
Parsons School of Design, NEW YORK, NY

Jennifer Bradford Davis

39 River Street
Southport, Ct 06890
347.748.8539 
jbkennedy400@gmail.com



 

BOARDS AND COMMISSIONS QUESTIONNAIRE 
 

To be considered for appointment to a Board or Commission, please fill out this form, save a copy and 
email the saved copy, along with a copy of your resume, to the First Selectwoman’s Office at 
jcarpenter@fairfieldct.org. Please note that your resume and completed questionnaire are public 
documents.  If you have any questions, please contact Jennifer Carpenter in the First Selectwoman’s 
Office at 203-256-3095 or jcarpenter@fairfieldct.org.  
 
Board/Commission:   
Date:  
 
Name:  email:  
Address:  home phone:  
  work phone:  
Party Affiliation: cell phone:  
 
 
1. How did you learn about this position? 

 
 

2. Why are you interested in serving and how can you contribute to this board/commission? 
 
 

3. Have you attended any meetings or reviewed past minutes/agendas?  If yes, please specify. 
 
 

4. Have you spoken with the chair, any members, or the appropriate Department Head? 
 
 

5. Have you read the written description of the board’s role? 
 
 

6. Do you have any potential conflict of interest? 

Town of Fairfield 
Office of the First Selectwoman 

725 Old Post Road 
Fairfield, CT  06824 

mailto:jcarpenter@fairfieldct.org
mailto:jcarpenter@fairfieldct.org
Sarah Matthews
Sarah Matthews

Sarah Matthews
Burr Gardens Advisory Committee

Sarah Matthews
230 Penfield Rd, Fairfield, CT 06824

Sarah Matthews
sarah.h.matthews@gmail.com

Sarah Matthews
415.350.4688

Sarah Matthews
Republican

Sarah Matthews
I first learned about the opening on the Burr Gardens Advisory Committee through my friend and RTM 9 member, Kelly Scinto, who then introduced me to Laura Fasano.

Sarah Matthews
The last meeting minutes I reviewed were from the Wednesday, December 1, 2021 morning meeting at Sullivan Hall.  

Sarah Matthews
I met with Laura Fasano, former chair of the committee, to walk through their past initiatives and what they’re looking to do in the future, including the redevelopment of the reflecting pond.

Sarah Matthews
Yes

Sarah Matthews
No

Sarah Matthews
January 20, 2021

Laura Fasano
*Please see answer below.



7. Do you know the time, date and location of meetings and will you be able to attend and fulfill the 
obligations of the position? 
 
 
 

8. Participation requires that you are registered voter in the town of Fairfield.  Additionally, the 
Town Charter requires that party balance be maintained on all boards/commissions.  Are you 
registered to vote and what is your party affiliation? 

 
 
 

9. Please use this space to ask any questions you may have or to provide additional information 
you’d like to share. 
 

Sarah Matthews
Yes, I do, and I will be able to attend and fulfill the obligations. 

Sarah Matthews
Yes, I am registered to vote as a Republican.

Sarah Matthews
I am currently the Republican Town Committee Chairwoman. 

Sarah Matthews
*2. I grew up down the road from the Burr Homestead and Gardens, and now am raising my family in the same place. The Burr Gardens is an extraordinary (albeit, sometimes unknown to residents) historic gem of Fairfield. Our family grew especially fond of the reflecting pond and marble exedra as we walked through the gardens every morning and afternoon when dropping off and picking up our children at St. Paul’s. As someone who experienced 9/11 in the same house I’m in now, I  stop and take a moment to reflect every year on the bench between the two trees planted on behalf of the residents lost that day. 

It is clearly well-maintained and well-preserved, and I believe that there are many opportunities to make good use of the gardens – whether it be through educational programs or fundraisers to raise awareness of these four acres tucked behind the Burr Homestead. As someone well-versed in public relations and marketing (including event planning and execution for CPG and non-profit clients), I will use my experience to provide thoughtful ideas to expand on both the conservation and use of the gardens, and ensure that events and marketing campaigns to drive awareness are successfully executed. 



 
Sarah Matthews | 415-350-4688 | sarah.h.matthews@gmail.com 

 

JANUARY 2021 - PRESENT  | MARKETING CONSULTANT 
● Work with clients to determine marketing objectives and milestones; develop and implement plans for launch 

of small businesses, coordinating processes of e-commerce and brick & mortar 
● Manage website development, merchandising, design, website/inventory updates, and execution of marketing 

campaigns 
 

JANUARY 2020 - MARCH 2021 | SAMMY + NAT 
VP, Brand + Marketing  

● Strategy and execution of brand + store social, website, and online media presence 
● Managed public relations, influencer, and social media long and short-term initiatives 
● E-Commerce / Website: 

○ Transition plan and execution of moving all non-private label product onto website as soon as 
lockdown occurred; continued updates to products and basic maintenance of site 

○ Implementation of monogramming functionality, automated emails, and loyalty program 
○ Collaboration with paid social/web advertising consultant on strategy, design, and execution 

 
FEBRUARY  2018 - NOVEMBER 2019 | CLEVER [Influencer Marketing Agency] 
Sales Director 

● Fastest “ramp up” to first close after joining the department in company history; $500K in sales of influencer 
marketing campaigns within the first nine months of role with a large percentage coming from new clients 

● Initiated and grew long-term relationships with multiple companies (including Hasbro, Altria) and PR agencies 
(including Golin, Duffy Shanley, RF Binder) by providing KPI-led, successful influencer program 
recommendations and best practices  

● Liaison between sales, client services, and product teams for cross-functional projects/strategy 
 
MARCH 2015 - JANUARY 2018 | CLEVER [Influencer Marketing Agency] 
Program Director 

● Hired and managed a team of seven+ project managers in their execution of influencer marketing campaigns 
(both client and influencer communications), and in their professional development  

● Developed creative solutions for clients and recommendations for future programs to return clients  
● Expanded close client relationships with top PR agencies (including Edelman, Weber Shandwick) & brands 

(including Hasbro, Gloria Ferrer, NFL Women’s apparel) and maintained a 90%+ client retention rate 
● AWARD: Shorty Awards, “Best Social Good Campaign” Make A Wish’s BATKID | FINALIST: Shorty Awards, 

#WUHOMECOOKED 
 
MARCH 2013 - MARCH 2015  | CLEVER [Influencer Marketing Agency] 
Senior Project Manager 

● Developed the Client Services department’s execution processes and best practices for influencer campaigns, 
including communication with and management of the influencers, contract negotiations, and creative 
concepts  

● Executed over 250 influencer campaigns for clients and brands across verticals and industries 
 
JUNE 2008 - MARCH 2013 | TORME LAURICELLA [Public Relations Agency]  
Senior Account Executive 

● Website content development & social/digital, influencer, and public relations strategy 
● Consumer and media event scheduling, planning and execution  

Other: 

● Chairwoman, Fairfield Republican Town Committee 
● Member, Near & Far Aid (Non-Profit ) 
● 2021 Candidate for Fairfield Representat ive Town Committee 
● Digital Market ing Contractor  for the KAT6A Foundation  

http://shortyawards.com/category/6th/social_good_campaign
https://shortyawards.com/7th/wuhomecooked
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FAIRFIELD UNIVERSITY, Fairfield, CT - B.A., Communication; Minor, Art History 



BOARDS AND COMMISSIONS QUESTIONNAIRE 
To be considered for appointment to a Board or Commission please fill out this form, save a copy and 
email the saved copy, along with a copy of your resume, to the First Selectman’s office at 
firstselectmanffld@town.fairfield.ct.us. Please note that your resume and completed questionnaire 
are public documents.   If you have any questions please contact the First Selectman’s Office at 
203-256-3030 or firstselectmanffld@town.fairfield.ct.us. 

Board/Commission: Burr Gardens Committeee  
Date: January 4, 2022  

Name: Susan O’Neill  email: susieo1@optonline.net 
Address: 153 Old Post Road  home phone: 2032926242 
  work phone:  
Party: Republican  cell phone: 2039818575 

1. How did you learn about this position? It was recommended by a active member of my 
party to look into board positions after losing the RTM district race last November. 

2. Why are you interested in serving and how can you contribute to this board / commission? 
I have been wanting to be more active in local politics. That is why I ran in the Fall for the 
RTM. I have since looked into being involved in activities that are near and dear to me. I 
love down the street from the Burr homestead and I am very enthusiastic in maintaining 
the historic beauty of this area, 

3. Have you attended any meetings or reviewed past minutes / agendas?  If yes, please 
specify. Not recently 

4. Have you spoken with the chair, any members, or the appropriate Department Head? I 
have not. 

5. Have you read the written description of the board’s role? Yes I have.  

6. Do you have any potential conflict of interest? None that I am aware of. 

7. Do you know the time, date and location of meetings and will you be able to attend and 
fulfill the obligations of the position? I do know the meeting times and will speak to my 
employer about making time available. 

8. Participation requires that you are registered voter in the town of Fairfield.  Additionally, 
the town charter requires that party balance be maintained on all boards/commissions.   
Are you registered to vote and what is your party affiliation? Yes I am. I am a Republican. 

Town of Fairfield
Office of the First Selectman 

725 Old Post Road 
Fairfield, CT  06824

mailto:firstselectmanffld@town.fairfield.ct.us
mailto:firstselectmanffld@town.fairfield.ct.us


9. Please use this space to ask any questions you may have or to provide additional 
information you’d like to share.  I was an art history and english major in college and 
worked at Christies auction house for a number of years. Art is and was the original form 
of story telling and news spreading. I have a deep appreciation for history particularly 
when it relates to the restoration of our historic landmarks, and this includes the literal 
landscapes of our community.  If we lose these or do not honor them, we lose a huge part 
of the pride we have for our communities history and the stores and lessons they tell us 
and that we all learn from.  



PROFESIONAL SUMMARY  
I left a very promising career at Christie’s Auction house and was fortunate enough to stay home and 

raise my three children.  I am now entering a new phase of my life and am excited to apply my past 

professional work experience, along with my savvy mom skills to a new endeavor.  

EXPERIENCE 
LUNCH AID/RECESS MONITOR, HOLLAND HILL ELEMENTARY; 1/2018-6/2018 
Monitored children on playground and in lunch room to ensure they were in a safe and fun 

environment.  Worked closely with teachers to monitor children experiencing social and or 

emotional issues.  Per teachers request, I kept daily logs on individual children’s behavior at lunch 

and recess to help with their progress in and out of the classroom. 

RETAIL SALES ASSISTANT, SNAPPY GATOR; OCTOBER 2016 -  JUNE 2017 
Recommended merchandise to customers and built custom profile for each client in order to best 

service their needs.  Wrote sales slips and managed inventory in store.  

MARKETING LIAISON, CHRISTIE'S AUCTION HOUSE; 08/1997-01/2000 

Assisted in developing marketing plans with heads of art departments for sale seasons. Planned 

mailings and special event strategies to target existing client base and identify potential new clients.  

Managed and presented post sales debriefings to each department, as well as prepared post sales 

analysis in order to identify trends in sales.  Was direct liaison for top art departments to the 

marketing, public relations and finance departments in order to ensure all parties were in sync with 

the marketing plans for upcoming sales season. 

ASSISTANT TO MARKETING DIRECTOR, INTERNATIONAL FLAVORS AND FRAGRANCES; 

07/1996-07/1997 

Provided administrative assistance to marketing director. Prepared power point presentations for 

new product development meetings. Managed data base for new product comparison and trends 

reports.  Liaised with fragrance development and marketing department to ensure all parties were in 

sync and had all data needed prior to new client sales pitch meetings.  

Susan O’Neill 

153 Old Post Road Fairfield, CT 06824: 2039818575



EDUCATION 
FORDHAM UNIVERSITY 1995, DUAL MAJOR: ENGLISH AND ART HISTORY  

CUSHING ACADEMY HIGH SCHOOL , 1991  

SKILLS 

In addition to my professional career, I have run several programs at my kids school while 
at home.  I ran and refined Art in the Classroom over a three year period,  which educated 
grades K-5 about important works of art and their historical significance, which are all 
accessible at the major museums in New York City.  I also ran the after school Above and 
Beyond program for two years.  This offered children the opportunity to try and explore a 
multitude of art, athletic and enrichment programs in a fun and convenient after school 
setting. In addition to these programs, I was of course room mom several times over for 
each of my three children. 

REFERENCES 

I am attaching a reference from Ms. Karen Morse and Mrs. Molly Farrell. 



From: null@town.fairfield.ct.us
To: Board of Selectmen
Subject: New submission for form: Boards and Commissions Interest Form (ID #207)
Date: Wednesday, December 22, 2021 11:38:25 AM

Boards and Commissions Interest Form

Record #207 submitted from IP address 24.191.41.166 on 12/22/2021
11:38 AM

View form

ID 207

First Name David

Last Name Kanter

Street
Address

11 Myren Street

Zip Code 06824

Email
Address

david.kanter@post.harvard.edu

Cell Phone 917-225-1023

Home Phone 203-254-3305

Work Phone 212-697-6003

Voter
Registration
Status

Yes

Political
Party
Affiliation

Democratic Party

Board or
Commission

Land Acquisition Commission

Read the
Boards Role

Yes

How You
Learned
About the
Position

Town website

Who You
Have Spoken
To

 

mailto:null@town.fairfield.ct.us
mailto:BOS@fairfieldct.org
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fwww.fairfieldct.org%2fboardinterestform&c=E,1,cAFWoT0k-lvEwp8dmbxtCZU4m54Tm1llILxRSUy5jmjcbjoS3LTpZWFcgVQ6AsLWanp-IXKSqWlaKnVtOmBcOLDaB3frWUSGnN5MY7t--BM4Pss,&typo=1


Explanation
of Interest
and
Contribution

Having recently moved full time to Fairfield, I would like
to assist the town how I am able. I have many years
experience in acquisitions and financing transactions.

Resume or
Bio

David Kanter summary biography Dec 2021.pdf

Additional
Comments

 

Manage

2021-12-22 16:38:20Z
2021-12-22 16:38:21Z
2021-12-22 16:38:22Z
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David M. Kanter 

Biography 

 

1345 Sixth Ave., 33rd Floor  

New York, NY 10105, USA 

 

o: +1.212.697.6003 

m: +1.917.225.1023 

 

david.kanter@post.harvard.edu 

 

 

 

David Kanter has over 30 years of experience in debt and equity financings, M&A and 

restructuring advisory across many industries throughout the world.   

 

He is currently Managing Director at Three Keys Capital Advisors (2015 – ), a boutique 

financial advisory firm in New York and a founder and Director of Lexington Maritime 

Limited and Lexington LNG Limited, which are exploring alternatives in the maritime 

industry.   

 

Mr. Kanter has served in senior roles at various investment banks, including:  

 

• diverse positions at Lazard Frères & Co. LLC (1988 – 2001) in both the Mergers & 

Acquisitions and Capital Markets departments, where, among other things, he helped 

build Lazard’s shipping business and its high yield capital markets business; 

 

• Head of Leveraged Finance and High Yield Capital Markets, North America for ABN 

AMRO Incorporated (2001-2008), financing leveraged acquisitions and other 

transactions for financial sponsors and corporate clients globally; and 

 

• Managing Director at the Seabury Group (2009-2011), a transportation-focused 

investment bank and consultancy and at Sunrise Securities (2011-2015).  

 

He has also served as  

 

• an independent consultant to Asgaard Navigation, a Brazilian owner and operator of 

offshore support vessels for the oil and gas industry and  

 

• Non-Executive Director and member of the Audit and Remuneration Committees of 

Globalworth Real Estate Investments Limited, a Romanian property-owning company 

listed on the AIM market of the London Stock Exchange. 

 

• Independent Director for a SPAC (to be disclosed upon SEC filing), expected to be listed 

in January 2022. 

 

Mr. Kanter graduated magna cum laude with an A.B. in Economics from Harvard College. 

 

 



From: null@town.fairfield.ct.us
To: Board of Selectmen
Subject: New submission for form: Boards and Commissions Interest Form (ID #205)
Date: Monday, December 6, 2021 5:17:23 PM

Boards and Commissions Interest Form

Record #205 submitted from IP address 24.184.95.99 on 12/6/2021 5:17
PM

View form

ID 205

First Name Kirstin

Last Name Etela

Street
Address

90 South Pine Creek Road

Zip Code 06824

Email
Address

kmetela@gmail.com

Cell Phone 203-343-3654

Home Phone  

Work Phone  

Voter
Registration
Status

Yes

Political
Party
Affiliation

Democratic Party

Board or
Commission

Solid Waste & Recycling Commission

Read the
Boards Role

Yes

How You
Learned
About the
Position

Through First Selectman's weekly email

Who You
Have
Spoken To

 

mailto:null@town.fairfield.ct.us
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Explanation
of Interest
and
Contribution

I want to be more involved in the community, and this
topic is one I know about due to my profession and my
personal interest in the issues of responsible waste
management

Resume or
Bio

Kirstin Etela CV 10-19-2021.pdf

Additional
Comments

 

Manage

2021-12-06 22:17:17Z
2021-12-06 22:17:18Z
2021-12-06 22:17:19Z
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KIRSTIN M. ETELA  
Fairfield, CT | (203) 343-3654 | kmetela@gmail.com | linkedin.com/in/kirstinetela  

SUMMARY  

Accomplished general counsel and business professional with strengths in litigation, risk mitigation, M&A, 
compliance and complex problem solving.  Significant experience in commercial, corporate compliance, 
environmental and regulatory law, product liability and employment litigation, real estate, and mergers and 
acquisitions.  Highly motivated self-starter with strong problem-solving, analytical, project-management, and 
negotiating skills.  Qualifications and achievements include:  
• EHS Compliance and Litigation.  Significant experience developing and managing compliance, enforcement 

defense strategies and defending citizen suits under numerous provisions of the Clean Air Act, Clean Water Act, 
CERCLA, EPCRA, OSHA, RCRA, TSCA, and state  and foreign jurisdiction analogs.  

• Restructuring. Responsible for resolving unliquidated claims against the bankruptcy estate after a 
successful chapter 11 restructuring, including product liability, environmental, personal injury, employment 
and commercial claims.  Settled claims for de minimis amounts or got them withdrawn, and continued to 
successfully assert the discharge against new claims for product liability, personal injury and legacy 
environmental remediation orders.  

• Mergers & Acquisitions. M&A team member responsible for the delivering >$3 billion in shareholder 
value through the successful negotiation and divestiture of the AO/UV, Consumer, and Crop Protection 
businesses and the merger of Chemtura with LANXESS Deutschland GmbH, a wholly owned subsidiary 
of LANXESS AG.  Responsible for structuring regulatory strategies to facilitate deals and mitigate liabilities 
associated with environmental, health and safety, regulatory and litigation risks.  

• Leadership Effectiveness. Formed and led a multi-disciplinary teams to develop and implement 
environmental compliance audit protocols, data privacy policies, export control compliance program, third-
party due diligence program, contract management, record retention, cybersecurity and risk mitigation 
programs. Executive sponsor responsible for design and implementation of legal budget and contract 
management systems. 

• Corporate Compliance. Developed and implemented the compliance function and served as first 
compliance officer for a public company, including a compliance line call categorization and investigation 
protocol. Investigated incidents across the globe of alleged noncompliance with the Business Code of 
Conduct and law.  Reported quarterly to the Audit Committee of the Board of Directors.  

• Risk Management. Structured deals to dispose of real property and/or related remediation liability 
culminating in ~$20M in cash and reversal of environmental reserves. Developed, implemented and 
managed crisis management protocols for two public companies.  

PROFESSIONAL EXPERIENCE - LEGAL  

TRADEBE ENVIRONMENTAL SERVICES, LLC. | Meriden, CT   October 2020 to Present  
US General Counsel 

Environmental services and hazardous waste management company serving all industries throughout the United 

States, with revenue of ~$400 million, ~850 employees; global headquarters in Barcelona, Spain with global revenue 
of ~$1 billion and 2500 employees providing services throughout Europe. 

• Lead legal services team and environmental, health and safety compliance organization; 
• Implemented contract management system and developed template agreements to reduce risk, improve 

transparency and maximize business opportunities; 
• Significant public relations, lobbying and crisis management projects underway; 
• Multiple air, waste and water permit renewals currently being negotiated with environmental justice and 

compliance challenges in play; 
• Managing several complex commercial litigations; 
• Developed and implemented debt collection policy that has significantly increased collections and reduced 

days to pay. 
 

FACTSET RESEARCH SYSTEMS INC. | Norwalk, CT                May 2018 to October 2020 
Senior Vice President, Assistant General Counsel, Chief Compliance Officer  



Global financial data and analytics software company serving the banking and investment communities.  Listed on  
NYSE and NASDAQ with worldwide revenue of $1.22 billion, ~9600 employees (2017)  
Building a complete, robust, global corporate compliance function including gap analysis, policy development and 
implementation, training, risk assessment, auditing, reporting and remediation.  
• Leading cross-functional project to design and implement a contract lifecycle management system to improve 

legal efficiencies, sales responsiveness and revenue recognition across all products and services.  
• Developed cross-functional partnerships to upgrade information security, ESG policies and programs, HR 

policies, and SOX-compliant ethics hotline to comply with evolving legal and client requirements.  
• Direct risk mitigation and litigation strategies associated with M&A agreements and acquisition integration.  
• Counsel on drafting and compliance with contracts regarding intellectual property, anti-trust, cybersecurity and 

data privacy aspects.  
• Counsel engineering on patentability and potential intellectual property infringement risks of emerging 

technologies and code.  
• Updated and implemented new on-line and live compliance training to focus on current topics and new legal 

requirements including data privacy, harassment, and cybersecurity.  
• Implemented global data privacy protection program.  
• Partnered with CFO to negotiate and paper amended multi-million-dollar revolving credit facility.  
• Attend Audit and Comp and Benefits Committees of the Board of Directors; proposed, presented, and achieved 

affirmative vote on revised charters to reflect requirements with SOX, NASDAQ and NYSE requirements.  
• Member and active participant of Enterprise Risk Committee, Information Security Risk Committee.  
• Manage Litigation and HR attorneys on staff and direct legal oversight and strategy of all employment, labor, 

benefits, OFCCP audits, and litigation matters.  
 

LANXESS SOLUTIONS US INC. | Middlebury, CT                                                     May 2017 to December 2017 
Associate General Counsel  
Global developer, manufacturer and marketer of chemical intermediates, additives, specialty chemicals and plastics, 
based in Cologne, Germany.  Listed on the Frankfurt Stock Exchange, with worldwide revenue of EUR 7.7B prior to 
the acquisition of Chemtura, 19,000 employees (2017).  
• North America responsibility for Litigation, Environmental, Health, Safety and Security Law, Regulatory Affairs 

and Real Estate and commercial counsel for LANXESS Sybron Liquid Purification Technologies.  
• Negotiated and drafted commercial agreements including supply, intellectual property licensing, and debt 

management.  
• Member of M&A team responsible for negotiating the acquisition of US targets for North American expansion 

strategy.  
• Assisted with the successful integration of the Chemtura legal function.  

CHEMTURA CORPORATION | Middlebury, CT          April 2011 to April 2017  
Associate General Counsel  
Global developer, manufacturer, a marketer of industrial specialty chemicals, based in Philadelphia, PA.  Was a 
NYSE-listed company before being acquired by Lanxess AG of Germany in 2017.  Worldwide revenue upon joining 
$3B, strategically managed to $1.6 after restructuring, 2500 employees (2016).   
• Global responsibility for all Litigation, Environmental, Health, Safety and Security Law, Regulatory Affairs and 

Real Estate of a $2 billion specialty chemicals public company.  
• Litigated complex litigation including intellectual property, marine casualty, product liability, breach of contract, 

employment matters and environmental and regulatory enforcement actions.  
• Strategized with remediation team, successfully negotiated, and implemented an incremental approach to 

residential vapor-intrusion issue, managing communications through a local public relations company, avoiding 
citizen suits, penalties and fines for non-compliance, and achieving significant cost savings.  

• Conceptualized and led a global effort to address the transfer of thousands of product registrations in the sale of 
Chemtura’s crop protection business and devised and implemented a strategy to deliver a contractually required 
percentage of the product registrations upon closing.  

• Avoided or mitigated penalties and prevented litigation by directing internal investigation, compliance review, 
litigation strategy and national media communications for chemical release incidents and whistleblower allegations 
of noncompliance with environmental law.  

• Developed, implemented and managed a corporate-wide export control compliance program, including 
categorization of all products in accordance with US and EU control regulations, published a compliance manual, 
and managed day-to-day oversight of transactions to ensure compliance with global export control requirements.    



ROBINSON & COLE LLP | Stamford, CT                                        Summer 2003, 2004 to April 2011                                   
Senior Associate, Environmental and Utilities Practice Group   
Am Law 200 firm serving regional, national, and international clients from nine offices throughout the Northeast, 
Florida, and California.  
• Conceptualized and negotiated with EPA a novel application of PCB cleanup rules at a complex legacy 

remediation site, saving the client millions in remediation costs.  
• Substantive knowledge and experience with all major federal environmental, health and safety statutes and 

regulations, several state requirements, and the European Union’s Registration, Evaluation, Authorization and 

Restriction of Chemicals regulation.  
• Performed due diligence, identified environmental liability risks, and negotiated appropriate contractual 

protections on acquisitions, divestitures, and joint ventures.  
• One-year secondment with chemical manufacturing client and three-year secondment with Fortune 500 

pharmaceutical client.  
• Member of the firm’s Professional Development Committee, designed several educational programs on business 

development and professional ethics.  
• As a summer associate, worked on matters involving many areas of law including bankruptcy, corporate, 

employment, energy, environmental, general litigation, insurance, land use and real estate.  

PROFESSIONAL EXPERIENCE - BUSINESS 

Buyer and sales manager for national retail chains and brands                                                        1994 to 2001 
Managed the purchasing, marketing, sales and profitability of ~$20 to ~$60 million fashion and seasonal accessories 
businesses in over 70 stores for two national retail chains, Lord & Taylor and Macy’s, and a leading fashion accessory 
brand, Echo Design Group.  Achieved buyer promotion at Lord & Taylor within two years.  

EDUCATION AND AWARDS  

Pace University Law School London School of Economics 

and Political Science 

Tulane University 

Juris Doctorate, Certificate in 
Environmental Law, Magna cum 

laude, 2004 

Graduate Diploma in Business, 
Distinction, 1993 

BA, History and Sociology        
Magna cum laude, 1991 

Pace Environmental Law Review, 
Managing Editor 

Masters of Science, Social 
Behavior, 1992 

Graduated from a four-year program 
in three years. 

Pace Environmental Law Clinic Judge Barrington D. Parker, Jr., 
Second Circuit Court of Appeals 

White House Council on 
Environmental Quality, Executive 

Office of the President 
Pace Law School, Legal Intern, 

2003-2004 
Legal Externship, Spring 2003 Legal Intern, Summer 2002 

 
Admitted to the Connecticut and New York bars and the U.S. District Court, District of Connecticut.  

Connecticut Super Lawyers Rising Star list in Environmental Law, 2009, 2010  
White Plains Bar Association Isaac Rubin Outstanding Clinical Student Award  

White Plains Bar Association Bohn Vergari Public Service Law Student Award for Environmental Law  

COMMUNITY INVOLVEMENT  

Member, Board of Directors, Personnel Committee Chair, Susan B. Anthony Project, September 2017 to present  
Member, Advisory Council, Susan B. Anthony Project, November 2016 to September 2017  

Chair July 2010-March 2012, Fairfield First Selectman’s Bicycle and Pedestrian Advisory Committee  
Co-Founder, Fairfield Bike Walk Coalition  
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Jay J. Fain 
134 Round Hill Road 

Fairfield, CT  
 

 
 
 
 
JAY FAIN – Principal and Wetland Ecologist 
 
Experience: 
 
Mr. Fain is an ecologist and wetland specialist with over 30 years of experience in the 
environmental and design field.  He has experience in wetland evaluation, design and 
construction in both public and private sectors.  He has over 20 years of experience 
performing peer reviews as a municipal employee.   
 
Education: 
 
Cornell University, Ithaca, New York; Graduate Studies, Master of Science, Forest and 
Plant Ecology 
Cornell University, Ithaca, New York; Bachelor of Science, Wildlife Ecology, 1983 
Paul Smith’s College, Paul Smith, New York; Associate in Applied Science, 1979 
 
 
Membership:  
Ecological Society of America 
Wildlife Society of America 
Soil and Water Conservation Society 
Society of Wetland Scientists 
Society for Conservation Biology 
The Hudson River Environmental Society 
 
License: 
Certified Professional Soil Scientist 
 
Qualifications and Experience: 
Jay Fain, principal of his firm since 1989, is a certified wetland scientist and ecologist 
with extensive background in environmental assessment, wetland delineation, soil 
mapping and biological inventories.  He has provided comprehensive professional 
environmental and planning services for residential private estates, golf courses, 
subdivisions and commercial facilities. 
 
Over the past several years, Mr. Fain has expanded the services which his firm is able to 
offer by adding landscape architects to his team.  As the firm’s principal, Mr. Fain 
oversees all phases of every project executed by the firm. 
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Previous Experience: 
 
Town of Lewisboro, NY 
Wetland Consultant/Wetland Inspector 
Reviewed wetland, building and site plan applications.  Monitored construction activities,  
prepared wetland applications for municipal projects. 
 
 
Wolftree Associates, Norwalk, CT 
Environmental Consulting Service Firm 
Founding partner of a 4-person firm. 
 
Stanley M. Hunts Associates, Southport, CT 
Landscape Architectural Firm 
As a member of Mr. Hunts’ firm, Mr. Fain acted as the in-house Field Ecologist/Biologist 
on projects requiring his area of expertise.  Mr. Hunts’ firm was primarily a site planning 
firm that often required full Environmental Impact Statements (E.I.S.) as well as other 
environmental work. 
 
University of Wyoming, Laramie, Wyoming 
As part of a grant program, Mr. Fain was a member of a team of Research Technicians 
whose task was to conduct basic ecological research on Lodgepole Pine Forests. 
 
Town of Fairfield Department of Conservation, Fairfield, Connecticut 
Environmental Observer – for Cricke Brook 
 
Connecticut Audubon Society, Fairfield, Connecticut 
Sanctuary Manager 
 
Teaching Experience: 
Cornell University, Ithaca, New York; Teaching Assistant / Research Assistant 
 
Honors: 
Graduated MAGNA CUM LAUDE, Cornell University 
Elected to HO NUN DE KAH, Honor Society, College of Agriculture and Life Sciences, 
Cornell University 
LARSEN FOUNDATION FELLOWSHIP (Undergraduate and Graduate Studies), 
Cornell University 
DR. EDWIN H. HUGHES MEMORIAL SCHOLARSHIP, Paul Smith’s College 
FRANK L. CUBLEY SCHOLARSHIP, Paul Smith’s College 
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Publications: 
Fain, J.J. and T.J. Fahey.  1989.  Fifty Years of change in an Allegheny Hardwood Forest. 
 
Fain, J.J. and T.J. Fahey. 1986.  Sapwood Area as a Predictor of Leaf Area in Red Pine 
(Pinus sylvestris). 
 
Malecki, R. M. and J.J. Fain. 1986.  Wetland Forests of New York.  Cornell University 
Cooperative Extension Publication. 
 
 
Partial Listing of Projects Representative of Mr. Fain’s Experience: 
 
HUDSON HILLS GOLF COURSE 
Newcastle, NY 
Client:  Westchester County Planning 
Description:  Environmental monitoring during golf course construction.  Work included 
site visits to monitor erosion and sediment controls; written report was submitted for each 
visit. 
 
PICKWICK PARK 
Greenwich, Connecticut 
Client: Pickwick Park Associates 
Description: Environmental assessment of soil, vegetation, wetlands, and wildlife on the 
site. 
 
NATURE CONSERVANCY 
Katonah, New York 
Client: Indian Brook Assemblage of the Nature Conservancy 
Description: Natural resource inventory of a 96 acre site as part of a management plan for 
the entire site. 
 
PRICKLY PEAR GOLF COURSE 
Croton-on-Hudson, New York 
Client: Bus Associates 
Description: Preparation of the environmental portion of an Environmental Impact 
Statement for a new golf course. 
 
OPHIR FARMS 
Harrison, New York 
Client: Schulman Realty 
Description: Site analysis, wetland mapping and environmental assessment for a 50 acre 
housing site. 
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MOHANSIC GOLF COURSE 
Westchester County, NY 
Client:  Westchester County 
Description:  Environmental planner and ecologist for expansion of County owned Golf 
Course.  Work included ecological inventories and analysis of site and wetland 
mitigation. 
 
 
DEER HAVEN 
Pocantico Hills, NY  
Client:  Ms. Lucy Waletzky 
Description:  Estate management including wildlife habitat enhancement consisting of 
pond creation, establishment of native wildflower meadows, hummingbird and butterfly 
gardens and bluebird and swallow nesting boxes. 
 
QUAKER RIDGE GOLF COURSE 
Scarsdale, NY 
Client:  Quaker Ridge Golf Club 
Description:  Environmental planner and ecologist for expansion of Golf Course and Golf 
Range.  Work included ecological inventories and analysis of site and wetland mitigation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



From: null@town.fairfield.ct.us
To: Board of Selectmen
Subject: New submission for form: Boards and Commissions Interest Form (ID #212)
Date: Saturday, January 22, 2022 9:55:23 AM

Boards and Commissions Interest Form

Record #212 submitted from IP address 74.88.72.53 on 1/22/2022 9:55
AM

View form

ID 212

First Name Peter

Last Name Hood

Street
Address

542 Villa Avenue

Zip Code 06825

Email
Address

phood999@yahoo.com

Cell Phone 203-726-0486

Home
Phone

 

Work Phone  

Voter
Registration
Status

Yes

Political
Party
Affiliation

Democratic Party

Board or
Commission

Conservation Commission

Read the
Boards Role

Yes

How You
Learned
About the
Position

I have attended Commission meetings, have been on the
mailing list for many years, and am always generally
aware of the Commission's makeup and ongoing focus. I
am familiar with the Commission's responsibilities, as
described in state statute, Town Charter, and additionally
the Commission's documents and Open Space
Management Plan. I am aware that the Commission

mailto:null@town.fairfield.ct.us
mailto:BOS@fairfieldct.org
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fwww.fairfieldct.org%2fboardinterestform&c=E,1,i6zX3-AK9n319TOdtu6EWH3V_EK4gjxqndUQe0QvwvSz8d_ZkdWLLqyYFNTljR6Wb7EP_q_AUy_VvtCWAgmHPdKnPpWVlgVneVOerplN49DfjnVsHR_A&typo=1


meets as two bodies, both the (regular) Commission and
acting as the Inland/Wetlands Agency, in separate
meetings. I understand the importance of commitment to
all aspects of the Commission's meeting schedule and the
attending research required, including associated public
hearings that may be required.

Who You
Have
Spoken To

First Selectwoman, Other Board Members, Other
Person(s)

Explanation
of Interest
and
Contribution

I have had family in Fairfield for more than three decades
and have lived in Town for over fifteen years when I
moved to undertake care for aging parents. I have a
strong sense of the need for community involvement,
with an appreciation of what Fairfield offers its citizens. I
believe it is important that each of us should strive to
find means to volunteer in support of sustained and
responsible growth of the Town as essential to
maintaining and building our quality of living here.

The work of the Commission has and will continue to play
a most critical role as Fairfield continues to navigate the
challenge of balancing desirable growth with need for
maintaining its well-earned reputation as a stable, value-
rich, and welcoming community for families. Perhaps
nothing is more important in that responsibility than
protecting and promoting enjoyment of the Town's
exceptional natural water and land resources, which in
the end, belong to and benefit each citizen, no matter
where they live in Town. To that end, it would be an
honor to serve alongside respected fellow commissioners
as they work to fulfill their role in this important process.

I do not have a lengthy relatable resumé as I am aware
that other present Commission members do. However, I
have a proven record of collaborative work ethic with a
focus on integrating the efforts and individual strengths
of all stakeholders within the specific dialog. Most
importantly, I am a careful listener and note taker, who
strives to ensure that agreement is reflective of
consensus that incorporates the interests of all. 

I believe I would bring a common-sense, "everyman"
point-of-view that would positively complement the
dynamics of the Commission.

Resume or
Bio

Hood, P (abbreviated)22.pdf

Additional
Comments

My approach in a work environment is practical:
collaborative and anxious to take on constructive

https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fwww.fairfieldct.org%2fqcontent%2fformbuilder%2fdownload%2f%3fid%3d1036-212-14%26name%3dHood%252C%2520P%2520%2528abbreviated%252922.pdf&c=E,1,S3twphGhWC_bYSxixWmqhBrgCdE2Kwc9yQgybJLFMljS4EvbmjrzkUOecfWTefXNRQr9CmqF9if86U_DIQ76-CV24ENc1B7yQUv1iUH7TmiHuA,,&typo=1


feedback; flexible, open-minded and comfortable asking
questions, in order to support a shared vision of "the
team." 

I'm pleased to note that I've now reached a milestone of
fourteen years of volunteer effort as co-founder of
Fairfield Beach Access
(https://www.fairfieldbeachaccess.org/).

WARNING: external links can be malicious. Proceed
with caution.

Manage

2022-01-22 14:55:15Z
2022-01-22 14:55:16Z
2022-01-22 14:55:17Z

https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fwww.fairfieldbeachaccess.org%2f&c=E,1,9dj0SBjZvrAmL6HP2oOCAwuFwGt4S6hqyaXFSzNzogVZUgW9G4Z9w6HYho9CYiB7HJOHZWpxJCk8Wqii-_wiAAmk-dKZXnUet-N4VWwNOpSPzfA,&typo=1&ancr_add=1
https://linkprotect.cudasvc.com/url?a=http%3a%2f%2fwww.fairfieldct.org%2fqcontent%2fformbuilder%2feditdata%2f%3fform%3d1036%26item%3d212&c=E,1,QXtDVlxRw21mmpBTXVcKjXq0yTcEv5puKXNEncbUui53vQbFYgzvq0lPGHGM0EYE_klaOofSdgp9vPMSRI3turVqcMI6Li-wBQSNCsbdGiinEwR3pw_2KDutxtU,&typo=1


Peter C. Hood 
542 Villa Avenue, Fairfield, CT 06825 

Email: phood999@yahoo.com• cell: 203.726.0486 

 
Summary: Work History/Other/for reference  
     
              Caretaker (aging parents)                                                                                                                 (2006 – 2016) 

All aspects of home/health management, including financial, ensuring compliance/documentation for social services, 
Medicaid, and Section 8 support. 
 

                        Town of Fairfield, CT                                                                                                                     (2008 – current) 
 Moderator; Registrars of Voters (ad hoc) 
 

       GE: Corporate Audit Staff, (Fairfield, CT                                                                                   (2010)  
HR Immigration Consultant, (through Adecco)  

 
McCarter & English, LLP/ Munro Law Group, LLC  (2005 merger) Stamford, CT             (2000 – 2006) 

Paralegal/Legal Assistant 
Employment-based nonimmigrant petitions for GE Corporate & industrial global businesses. 
 

Butterscotch Auction Gallery,  Pound Ridge, NY                                                                   (1994 – 2000) 
Assistant to Owner/Auctioneer 
 
Earlier: 
Partner in Home Renovations Business,  Greenwich/Fairfield, CT                                                                              

 
Bloomingdale’s,  Stamford, CT: retail management 

 
Education 
State University of New York, (Purchase, NY): BSci Political Science, cum laude                                                                   
Norwalk Community College, (Norwalk, CT): varied coursework, legal  
Greenwich High School, (Greenwich, CT) 
 
Volunteerism:  Connecticut Humane Society, Westport, CT                                              (2006 – current)  
Behavior Modification Team(s). 
 
Private focus;  (including): 
Co-founder, Fairfield Beach Access, 3,000+ members: networking group focused on coordinating community relations between Town of 
Fairfield government, dog guardians, and non-dog guardians.  Group listed in Town government guide under “local organizations.”  
 
Building process forms, Marine Corrosion Control Specialists, Cos Cob, CT                              (2010s) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.fairfieldbeachaccess.org/
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Town of Fairfield 
Office of the First Selectman 

Fairfield, Connecticut 06824 

 

BOARDS AND COMMISSIONS QUESTIONNAIRE 
 
 
To be considered for appointment to a Board or Commission please fill out this form, save a copy and email the saved copy, along with 

a copy of your resume, to the First Selectman’s office at firstselectmanffld@town.fairfield.ct.us. Please note that your resume and 

completed questionnaire are public documents. If you have any questions please contact Kathleen Griffin at 203-256-3030 or 

kgriffin@town.fairfield.ct.us. 

 

Board/Commission: Conservation  
Date: 01/22/2022 
 

Name: Peter C. Hood Email: phood999@yahoo.com 
Address: 542 Villa Avenue Home Phone: ________________________ 

 Fairfield, CT 06825-1946 Work Phone : ________________________ 

  Cell Phone: 203.726.0486 

 

1. How did you learn about this position? 
 
I have attended Commission meetings, have been on the mailing list for many years, and am always generally aware 
of the Commission's makeup and ongoing focus. 
 

_________________________________________________________________________________ 
 

2. Why are you interested in serving and how can you contribute to this board / commission? 
 
 
I have had family in Fairfield for more than three decades and have lived in Town for over fifteen years when I moved 
to undertake care for aging parents.  I have a strong sense of the need for community involvement, with an 
appreciation of what Fairfield offers its citizens.  I believe it is important that each of us should strive to find means to 
volunteer in support of sustained and responsible growth of the Town as essential to maintaining and building our 
quality of living here. 
 
The work of the Commission has and will continue to play a most critical role as Fairfield continues to navigate the 
challenge of balancing desirable growth with need for maintaining its well-earned reputation as a stable, value-rich, 
and welcoming community for families.  Perhaps nothing is more important in that responsibility than protecting and 
promoting enjoyment of the Town's exceptional natural water and land resources, which in the end, belong to and 
benefit each citizen, no matter where they live in Town.  To that end, it would be an honor to serve alongside 
respected fellow commissioners as they work to fulfill their role in this important process. 
 
I do not have a lengthy relatable resumé as I am aware that other present Commission members do.  However, I have 
a proven record of collaborative work ethic with a focus on integrating the efforts and individual strengths of all 
stakeholders within the specific dialog.  Most importantly, I am a careful listener and note taker, who strives to 
ensure that agreement is reflective of consensus that incorporates the interests of all.   
 
I believe I would bring a common-sense, "everyman" point-of-view that would positively complement the dynamics 
of the Commission. 

_________________________________________________________________________________ 
 

3. Have you attended any meetings or reviewed past minutes / agendas? If yes, please specify. 

mailto:firstselectmanffld@town.fairfield.ct.us
mailto:kgriffin@town.fairfield.ct.us
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I have attended meetings of the Commission, (also in its capacity as Inland/Wetlands Agency) for more than a 
decade, and am familiar with the construct and procedural process.   
_________________________________________________________________________________ 

 
4. Have you spoken with the chair, any members, or the appropriate Department Head? 

 
I have spoken with the VC, Dabney Bowen.  The Commission has undergone change over the last year, and as 
such, other members and the Director are no longer present.  Over the last two years, the meetings have 
been held via teleconference.      
_________________________________________________________________________________ 

 
5. Have you read the written description of the board’s role? 

 
Yes, I am familiar with the Commission's responsibilities, as described in state statute, Town Charter, and 
additionally the Commission's documents and Open Space Management Plan.  
_________________________________________________________________________________ 

 
6. Do you have any potential conflict of interest? 

 
No:  I have no potential conflict(s) of interest.  
_________________________________________________________________________________ 

7. Do you know the time, date and location of meetings and will you be able to attend and fulfill the 

obligations of the position? 

 
Yes, I am aware that the Commission meets as two bodies, both the (regular) Commission and acting as the 

Inland/Wetlands Agency, in separate meetings.  I understand the importance of commitment to all aspects 
of the Commission's meeting schedule and the attending research required, including associated public 

hearings that may be required.     
_________________________________________________________________________________ 
 
8. Participation requires that you are registered voter in the town of Fairfield. Additionally, the town charter 

requires that party balance be maintained on all boards/commissions. Are you registered to vote and what 
is your party affiliation? 

 
I am a registered in Fairfield, as a Democrat.  

_________________________________________________________________________________ 
 
9. Use this space to ask any questions you may have or to provide additional information you’d like to share. 
 

Within my background I have legal experiences such that I am comfortable with technical documents that the 
Commission is commonly confronted with.  My approach in a work environment is practical: collaborative 

and anxious to take on constructive feedback; flexible, open-minded and comfortable asking questions, in 
order to support a shared vision of "the team."  

 
I'm pleased to note that I've now reached a milestone of fourteen years of volunteer effort as co-founder of 
Fairfield Beach Access.  

 

https://www.fairfieldbeachaccess.org/






































BID: #2022-56R
DESC: HVAC Upgrades at Fairfield 
Police Station
DATE: 01/03/2022
TIME: 11:00:00 AM

ACS System Associates, Inc.     
Hicksville, NY

All State Construction, Inc.      
Farmington, CT

Edgerton, Inc.                 
Monroe, CT

EMCOR Services              
New England Mechanical        

Trumbull, CT

Southport Contracting, Inc. 
Bridgeport, CT

Universal Building Services, LLC   
Fairfield, CT

West State Mechanical, Inc. 
Torrington, CT

Base Bid $785,000.00 $480,000.00 $581,298.00 $510,575.00 $649,000.00 $530,134.00 $588,000.00

     Number of days to commence work 20 105 30 60* 15 5 10

     Number of days to complete work 100 42 120 150* 180 TBD 180

Allowance No. 1: Chilled Water Loop Water 
Treatment (part of base bid) $10,000.00 $8,100.00 $3,420.00 $4,515.00 $3,400.00 $935.00 $1,500.00 

Allowance No. 2: Medium Water Loop Water 
Treatment (part of base bid) $15,000.00 $21,600.00 $8,000.00 $7,435.00 $8,000.00 $935.00 $1,500.00 

Add Alternate No. 1: Non-chemical Water 
Treatment System $35,000.00 $34,700.00 $38,000.00 $46,694.00 $33,000.00 $49,969.00 $44,000.00 

     Number of days added/decreased to project No Bid 0 Increased by 2 calendar days No Bid 0 Increased by 4 calendar days 0

Deduct Alternate No. 2: Air-Cooled 
Condensers with Air-Handler Coils $300,000.00 $105,200.00 $214,729.00 $174,907.00 $149,000.00 $221,276.00 $192,000.00 

     Number of days added/decreased to project 40 0 Decreased by 12 calendar days No Bid 7 Decreased by 14 calendar days 0

Deduct Alternate No. 3: Absorption Chiller $150,000.00 $68,600.00 $101,874.00 $183,773.00** $86,000.00 $115,935.00 $85,000.00

     Number of days added/decreased to project 25 0 Decreased by 5 calendar days No Bid Decreased by 14 calendar days Decreased by 7 calendar days 0

Deduct Alternate No. 4: Cooling Tower $145,000.00 $11,300.00 $78,611.00 $71,230.00*** $45,000.00 $92,936.00 $42,000.00

     Number of days added/decreased to project 25 0 4 calendar days No Bid 7 Decreased by 7 calendar days 0

Deduct Alternate No. 5: Return Fan $50,000.00 $39,500.00 $48,530.00 $68,715.00 $49,000.00 $99,987.00 $53,800.00

     Number of days added/decreased to project 10 0 4 calendar days No Bid 14 Decreased by 7 calendar days 0

Deduct Alternate No. 6: Equipment                 
Pre-Purchase $140,000.00 $0.00 $24,000.00 N/A $180,000.00 $2,296.94 No Bid

     Number of days added/decreased to project No Bid 0 N/A 0 14 TBD, See attached detail*                   0

Alternate No. 7: Voluntary Alternate No Bid No Bid N/A
Deduct $11,972.00 - Piping insulation not to be 

stainless steel. Jacketed Tower pump            
VFD to be Nemi 3 not NEMI 4X 

0 No Bid No Bid

     Number of days added/decreased to project No Bid No Bid N/A 0 0 TBD 0

Unit Price: Water treatment of system loop. 
Price per gallon. No Bid $54.00 $25.45 $30.10 $25.00 $26.45 $2.00 

Bid Bond Yes Yes Yes Yes Yes Yes Yes

Acknowledged Addenda Yes Yes Only acknowledged the            
12/1/2021 addendum. Yes Yes Yes Yes

NOTES:

*Lead time equipment             
subject to change.                 
**Cooling Tower                 
***BMS Controls

*Yazaki - $553.40, York - $1,743.54               
If any extended warranty is desired by the 
customer beyond the standard manufacturer's 
warranty stated, it will be treated as an 
additional cost to the contract.

Town of Fairfield - Bid Results
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 CONNECTICUT 
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INVITATION TO BID 
The Town of Fairfield (Town), on behalf of its Police Department (FPD) and Department of Public Works (DPW) is 
seeking competitive bids from qualified contractors to provide all materials, labor, and equipment necessary for the 
rooftop HVAC upgrades at the Fairfield Police Station, 100 Reef Road, Fairfield, Connecticut as specified. 

PRE-BID MEETING  
A site meeting will commence at 10:00 am, 100 Reef Road, Fairfield, Connecticut on Friday, December 10, 2021, 
for prospective bidders to scope the conditions. 

 While the meeting is non-mandatory, prospective bidders will be required to sign-in at commencement of 
the meeting. The sign-in sheet will be posted on the Purchasing Department website noted below. Copies 
will not be made available at the meeting, nor will they be faxed out. 

 All requests for information will be answered in writing as specified below under Addenda. 

ADDENDA/REQUESTS FOR INFORMATION (RFI) 
Addenda concerning important information and/or modifications to specifications will be posted on the Fairfield 
Purchasing Department website at www.fairfieldct.org/bids. 

 It is each Bidder’s sole responsibility to monitor the above website for all updated information. 
 Addenda will not be mailed, e-mailed, or faxed out. 
 Written requests for information will not be accepted after 12:00 pm on Friday, December 17, 2021. 
 Verbal requests for information via phone or other means will not be accepted. 
 Failure to comply with these conditions will result in the Bidder waiving the right to dispute bid 

specifications and conditions, no exceptions. 

Questions concerning this bid must be submitted in writing and directed only to: 
Corinne Dyer, Senior Buyer: cdyer@fairfieldct.org 

Response will be in the form of an addendum that will be posted approximately on December 20, 2021 to the 
Fairfield Purchasing Department website, which is www.fairfieldct.org/bids. It is the responsibility of each Bidder to 
retrieve addenda from the website. Any contact about this bid between a Bidder and any other Town official and/or 
department manager and/or Town of Fairfield employee, other than as set forth above, may be grounds for 
disqualification of that Bidder. No questions or clarifications shall be answered by phone, in person, or in any other 
manner than specified above. 

REQUIREMENTS 
A. Any sizes or estimate of quantities as shown on Drawings are approximate and are not guaranteed in any 

respect. Prospective Bidders are to visit the site to verify scope of the work, measurements, quantities, etc., 
prior to bidding. The Town reserves the right at all times to increase or decrease the amount of work if 
deemed in its best interest. 

B. Price is to include all labor, materials, tools, equipment, plans, mobilization, permits, insurances, etc., 
required to properly complete the project. 

C. The Town of Fairfield reserves the right to award the bid with multiple items: 
• to more than one (1) bidder, based on meeting the item(s) specification, cost, availability, or any 

combination of these criteria; 
• to a single bidder who meets the specifications for all items, and offers the best combination of lowest 

cost, best availability, and broadest product range; 
• and may add, subtract, or delete any item and/or quantity as deemed in the best interest of the Town. 

D. The Bidder must not discriminate, nor permit discrimination, against any person on the grounds of race, 
color, national origin, religion, sex, handicap, or veteran status, in their employment practices, in any of 
their contractual arrangements, in all service and accommodations they offer to the public, and in any of 
their other business operations. 

E. The successful bidder MUST secure all required licenses and permits (local, state, federal) prior to 
commencing work on the site. 

F. The awarded contractor will have access to the site immediately upon award of contract and all work must 
be completed in a timely manner. Time is of the essence. All work time must be coordinated with the 
Project Engineer. 

G. If total project exceeds $100,000, prevailing wage rates shall apply. 
H. Award of the project, either partial or in its entirety, is contingent upon funding approval by the applicable 

boards of the Town of Fairfield, including state and federal agencies. 

http://www.fairfieldct.org/bids
mailto:cdyer@fairfieldct.org
http://www.fairfieldct.org/bids


 2022-56R Fairfield Police Station Rooftop HVAC Upgrades 
Page 3 of 10 

I. Upon Award, all bidding documents shall constitute a legal contract including but not limited to the 
following: Bid Invitation, Addenda, CT DOL Prevailing Wage Documents, Award Resolution, Town 
Purchase Order, and AIA Contracts or equivalent when applicable. 

J. In the instance the Contactor discovers unanticipated hazardous material, whether it be in nature or 
capacity, the Town reserves the right to terminate the Contract and regain possession of the project site. 

ENCLOSURES 
1. Project manual and Drawings prepared by Silver/Petrucelli + Associates, Inc. 
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PURCHASING AUTHORITY 
TOWN OF FAIRFIELD 

INSTRUCTIONS FOR BIDDERS 
TERMS AND CONDITIONS OF BID 

BID PROPOSALS 
Bid proposals are to be submitted in a sealed envelope and clearly marked on the outside “BID #2022-56R” including all outer 
packaging such as DHL, FedEx, UPS, etc. All prices and notations must be printed in ink or typewritten. No erasures are 
permitted. Bid proposals are to be in the office of the Purchasing Authority, First Floor, Independence Hall, 725 Old Post Road, 
Fairfield, Connecticut, prior to date and time specified, at which time they will be publicly opened. 

RIGHT TO ACCEPT/REJECT 
AFTER REVIEW OF ALL FACTORS, TERMS, AND CONDITIONS, INCLUDING PRICE, THE PURCHASING 
AUTHORITY OF THE TOWN OF FAIRFIELD RESERVES THE RIGHT TO REJECT ANY AND ALL BIDS, OR ANY 
PART THEREOF, OR WAIVE DEFECTS IN SAME, OR ACCEPT ANY PROPOSAL DEEMED TO BE IN THE BEST 
INTEREST OF THE TOWN OF FAIRFIELD. 

QUESTIONS 
Questions concerning conditions, bidding guidelines, and specifications should only be directed in writing to: 

 Ms. Corinne M. Dyer, Senior Buyer: cdyer@fairfieldct.org 

Inquiries must reference date of bid opening, requisition, or contract number, and must be received no later than as indicated in 
the bid documents prior to date of bid opening. Failure to comply with these conditions will result in the bidder waiving the right 
to dispute the bid specifications and conditions. 

PRICES 
Prices quoted must be firm, for acceptance by the Town of Fairfield, for a period of ninety (90) days. Prices shall include all 
applicable duties. Bidders shall be required to deliver awarded items at prices quoted in their original bid. 

F.O.B. DESTINATION 
Prices quoted shall be Net – Delivered to destination. Bids quoting other than F.O.B. Destination may be rejected. 

BID BOND 
The BID BOND furnished, as bid security, must be duly executed by the bidder as principal. It must be in the amount equal to 
five percent (5%) of the total estimated bid, as guarantee that, in case the contract is awarded to the bidder, the bidder will, within 
ten (10) days thereafter, execute such contract and furnish a Performance Bond and Payment Bond. 

Small businesses may elect to obtain an irrevocable letter of credit or cashier’s check in lieu of the Bid Bond. Such surety must 
also be in an amount equal to at least five percent (5%) of the total estimated bid. 

All bid bonds shall be written by a surety company or companies licensed in the State of Connecticut and shall have at least an A-
VII policy holders rating, as reported by A.M. Best Rating Services, or otherwise deemed acceptable by the Town. The Town 
always reserves the right to reject surety companies, if an approved surety bond cannot be provided, the bidder shall be deemed 
non-responsive. 

A complete list of certified surety companies can be accessed on the U.S. Government Department of Treasury website: 
https://www.fiscal.treasury.gov/fsreports/ref/suretyBnd/c570_a-z.htm 

NOTE: Failure to provide a Bid Bond or equivalent security is not cause for a waiver defect. Any bid not accompanied by such 
security will be excluded from consideration. 

PERMITS 
The Contractor will be responsible for securing all necessary permits, state and local, as required by the Town of Fairfield. The 
Town will waive its application and permit fees for Town of Fairfield projects except for the State Education permit cost of 
$0.26/$1,000 value. 

PAYMENT PROCEDURES 
No voucher, claim, or charge against the Town shall be paid without the approval of the Fiscal Officer for correctness and 
legality. Appropriate checks shall be drawn by the Fiscal Officer for approved claims or charges and they shall be valid without 
countersignature unless the Board of Selectmen otherwise prescribed. 

mailto:cdyer@fairfieldct.org
https://www.fiscal.treasury.gov/fsreports/ref/suretyBnd/c570_a-z.htm
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PAYMENT PERIOD 
The Town of Fairfield shall put forth its best effort to make payment within thirty (30) days after delivery of the item acceptance 
of the work, or receipt of a properly completed invoice, whichever is later. Payment period shall be net thirty (30) days unless 
otherwise specified. For projects that do not require a performance or bid bond, the Town of Fairfield reserves the right to retain 
five percent (5%) of total bid amount, which is payable ninety (90) days after final payment or acceptance of the work. 

THE CONTRACTOR 
The Contractor for the work described shall be thoroughly familiar with the requirements of all specifications, and the actual 
physical conditions of various job sites. The submission of a proposal shall be construed as evidence that the Contractor has 
examined the actual job conditions, requirements, and specifications. Any claim for labor, equipment, or materials required, or 
difficulties encountered which could have been foreseen had such an examination been carefully made will not be recognized. 

ASSIGNMENT OF CONTRACT 
No contract may be assigned or transferred without the consent of the Purchasing Authority. 

AWARD OF BIDS 
Contracts and purchases will be made or entered into with the lowest responsible bidder meeting specifications, except as 
otherwise specified in the invitation. If more than one (1) item is specified in the invitation, the Town of Fairfield reserves the 
right to determine the low bidder on an individual basis or on the basis of all items included in the Invitation for Bids, unless 
otherwise expressed by the Town. Additionally, the Town reserves the right to consider other factors in an award, such as the 
Town’s prior experience with a vendor for services previously provided. 

PERFORMANCE AND LABOR AND MATERIAL BOND 
The successful bidder, within seven (7) business days after notification of award, will be required to furnish Performance and 
Labor and Material Bond provided by a company authorized to issue such bonds in the State of Connecticut, or Certified Check 
or properly executed Irrevocable Letter of Credit equal to a hundred percent (100%) of the award. 

In the event that the Contractor where required to provide evidence of insurance and a performance bond does not do so before 
beginning work, the Town of Fairfield reserves the right to withhold payment from such supplier until the evidence of insurance 
and performance bond has been received by the Town. 

All payment and performance bonds shall be written by a surety company or companies licensed to issue bonds in the State of 
Connecticut, and shall have at least an A-VIII policy holders rating, as reported by A.M. Best Rating Services, or otherwise 
deemed acceptable by the Town. The Town always reserves the right to reject surety companies, if approved surety bonds cannot 
be provided the contract shall be terminated. 

A complete list of certified surety companies can be accessed on the U.S. Government Department of Treasury website: 
https://www.fiscal.treasury.gov/fsreports/ref/suretyBnd/c570_a-z.htm 

BOND REQUIREMENT – NON-RESIDENT CONTRACTORS 
A. Non-resident contractors are required to deposit with the Department of Revenue Services a sum equivalent to five percent 

(5%) of the total contract value, as assurance that personal property taxes and/or any other State taxes assessed and due the 
State during the contract will be paid. 

B. If this surety is not deposited with the State, the Town is required to deduct and submit to the State five percent (5%) of the 
total contract value. 

GUARANTEE 
Equipment, materials, and/or work executed shall be guaranteed for a minimum period of one (1) year against defective material 
and workmanship. The cost of all labor, materials, shipping charges, and other expenses in conjunction with the replacement of 
defective equipment, and/or unsatisfactory work, shall be borne by the Contractor. 

CATALOGUE REFERENCE 
Unless expressly stated otherwise, any and all reference to commercial types, sales, trade names, and catalogues are intended to 
be descriptive only and not restrictive; the intent is to indicate the kind and quality of the articles that will be acceptable. Bids on 
other equivalent makes, or with reference to other catalogue items will be considered. The Bidder is to clearly state exactly what 
will be furnished. Where possible and feasible, submit an illustration, descriptive material, and/or product sample. 

INSURANCE 
A. The Town of Fairfield is requiring insurance coverage as listed below for this work. 

Note: The term “General Contractor” (hereinafter called the “Contractor) shall also include their respective agents, 
representatives, employees, and subcontractors; and the term “Town of Fairfield” (hereinafter called the “Town”) shall 
include their respective officers, agents, servants, officials, employees, volunteers, boards, and commissions. 

https://www.fiscal.treasury.gov/fsreports/ref/suretyBnd/c570_a-z.htm
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Note: The term “Town of Fairfield” or “Town” is to be taken to mean Town of Fairfield and the Fairfield Board of Education 
when the project includes the Board of Education. 

At least five (5) days before the Contract is executed and prior to commencement of work there under, the Contractor will be 
required to submit to the Town of Fairfield, Risk Manager, 725 Old Post Road, Fairfield, CT 06824, a certificate of 
insurance, executed by an authorized representative of the insurance company, satisfactory to the Town’s Risk Manager and 
in an acceptable form. The Town always reserves the right to reject insurance companies, if approved insurance policies 
cannot be provided the contract shall be terminated. 

INSURANCE RIDER 

Without limiting the Contractor’s liability, the Contractor shall provide and maintain in full force and effect at all times until 
all work required by the contract has been fully completed, except that Products/Completed Operations coverage shall be 
maintained for five (5) years, insurance coverage related to its services in connection with the project in compliance with the 
following requirements. 

The insurance required shall be written for not less than the scope and limits of insurance specified hereunder, or required by 
applicable federal, state, and/or municipal law, regulation, or requirement, whichever coverage requirement is greater. It is 
agreed and understood that the scope and limits of insurance specified hereunder are minimum requirements and shall in no 
way limit or preclude the Town from requiring additional limits and coverage to be provided under the Contractor’s policies. 

B. Minimum Scope and Limits of Insurance: 

Worker’s Compensation Insurance: 
• In accordance with the requirements of the laws of the State of Connecticut. 
• Five hundred thousand dollars ($500,000) Employer Liability each accident. 
• Five hundred thousand dollars ($500,000) Employer Liability each employee by disease. 
• Five hundred thousand dollars ($500,000) Employer Liability policy limit coverage for disease. 

Comprehensive General Liability: 
• Bodily Injury, Personal Injury, and Property Damage one million dollars ($1,000,000) each occurrence, two million 

dollars ($2,000,000) aggregate. 
• Products/Completed Operations one million dollars ($1,000,000) each occurrence, two million dollars ($2,000,000) 

aggregate. 

Automobile Liability Insurance: 
• A combined single limit of one million dollars ($1,000,000). This policy shall include all liability of the Contractor 

arising from the operation of all self-owned motor vehicles used in the performance of the Contract; and shall also 
include a “non-Ownership” provision covering the operation of motor vehicles not owned by the Contractor, but used 
in the performance of the work, and rider CA9948 or equivalent. 

Pollution Liability: 
• One million dollars ($1,000,000) each occurrence, one million dollars ($1,000,000) aggregate. 

Umbrella/Excess Liability Insurance: 
• Five million dollars ($5,000,000) each occurrence, five million dollars ($5,000,000) aggregate. Such coverage must 

be follow form over Worker’s Compensation, Commercial General Liability, Pollution Liability, and Automobile 
Liability. 

Indemnification: The Contractor shall defend, indemnify, and save harmless the Town and its officers, agents, servants, 
officials, employees, volunteers, boards, and commissions from and against any and all claims, demands, suits, proceedings, 
liabilities, judgments, awards, losses, damages, costs, and expenses of any nature, including attorneys’ fees, on account of 
bodily injury, sickness, disease, death, or any other damages or loss sustained by any person or persons or injury or damage 
to or destruction of any property, directly or indirectly arising out of, relating to, or in connection with the work called for in 
the Contract, whether or not due or claimed to be due in whole or in part to the active, passive, or concurrent negligence, 
fault, or contractual default of the Contractor, its officers, agents, servants or employees, any of its subcontractors, the Town, 
any of its respective officers, agents, servants, officials, employees, volunteers, boards and commissions, and/or any other 
person or persons, and whether or not such claims, demands, suits, or proceedings are just, unjust, groundless, false, or 
fraudulent, and the Contractor shall and does hereby assume and agrees to pay for the defense of all such claims, demands, 
suits, and proceedings, provided, however, that the Contractor shall not be required to indemnify the Town, its officers, 
agents, servants, officials, employees, volunteers, boards, and commissions, against any such damages occasioned solely by 
acts or omissions of the Town, its officers, agents, servants, officials, employees, volunteers, boards, and commissions, other 
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than supervisory acts or omissions of the Town, its officers, agents, servants, officials, employees, volunteers, boards, and 
commissions, in connection with the work called for in the Contract. 

“Tail Coverage”: If any of the required liability insurance is on a claims-made basis, “tail” coverage will be required at the 
completion of this contract for a duration of thirty-six (36) months, or the maximum time period reasonably available in the 
marketplace. The Contractor shall furnish certification of “tail” coverages described or continuous “claims made” liability 
coverage for thirty-six (36) months following Contract completion. Continuous “claims made” coverage will be acceptable in 
lieu of “tail” coverage provided its retroactive date is on or before the effective date of this Contract. If continuous “claims 
made” coverage is used, the Contractor shall be required to keep the coverage in effect for duration of not less than thirty-six 
(36) months from the end of the Contract. 

Acceptability of Insurers: The Contractor’s policies shall be written by insurance companies licensed to do business in the 
State of Connecticut, with an A.M. Best rating of A- XV or otherwise acceptable by the Town’s Risk Manager. 

Subcontractors: The Contractor shall require subcontractors to provide the same “minimum scope and limits of insurance” as 
required herein, with the exception of Errors and Omissions/Professional Liability/Fiduciary Liability insurance, unless 
Errors and Omissions/Professional Liability/Fiduciary Liability insurance is applicable to the work performed by the 
subcontractor. All Certificates of Insurance shall be provided to and approved by the Town’s Risk Manager prior to the 
commencement of work, as required herein. 

Aggregate Limits: It is agreed that the Contractor shall notify the Town when fifty percent (50%) of the aggregate limits are 
eroded during the contract term. If the aggregate limit is eroded for the full limit, the Contractor agrees to reinstate or 
purchase additional limits to meet the minimum limit requirements stated herein. The premium shall be paid by the 
Contractor. 

Deductibles and Self-Insured Retentions: Any deductible or self-insured retention must be declared to, and approved by, the 
Town. All deductibles or self-insured retentions are the sole responsibility of the Contractor to pay and/or to indemnify. 
Under no circumstances will the Town be responsible for paying any deductible or self-insured retentions related to this 
Contract. 

Notice of Cancellation or Non-Renewal: Each insurance policy required shall be endorsed to state that coverage shall not be 
suspended, voided, cancelled, or reduced in coverage or in limits except after thirty (30) days prior written notice by certified 
mail, return receipt requested, has been given to the Town, (provided ten (10) days’ prior written notice shall be sufficient in 
the case of termination for nonpayment). 

Waiver of Governmental Immunity: Unless requested otherwise by the Town, the Contractor and its insurer shall waive 
governmental immunity as defense and shall not use the defense of governmental immunity in the adjustment of claims or in 
the defense of any suite brough against the Town. 

Additional Insureds: The liability insurance coverage, except Errors and Omissions, Professional Liability, or Worker’s 
Compensation, if included, required for the performance of the Contract shall include the Town as Additional Insureds, but 
only with respect to the Contractor’s activities to be performed under this Contract. Coverage shall be primary and non-
contributory with any other insurance and self-insurance and contain no special limitations on the scope of protection 
afforded to the Town of Fairfield. The Town and/or its representative retain the right to make inquiries to the Contractor, its 
agents, or broker and insurer directly. 

Waiver of Subrogation: A waiver of subrogation in favor of the Town is required on all policies. 

Waiver/Estoppel: Neither approval by the Town nor failure to disapprove the insurance furnished by the Contractor shall 
relieve the Contractor of the Contractor’s full responsibility to provide insurance as required under this Contract. 

Contractor’s Insurance Additional Remedy: Compliance with the insurance requirements of this Contract shall not limit the 
liability of the Contractor or its subcontractors/firms, employees, or agents to the Town or others. Any remedy provided to 
the Town shall be in addition to, and not in lieu of, any other remedy available under this Contract or otherwise. 

Certificate of Insurance: As evidence of the insurance coverage required by this Contract, the Contractor shall furnish 
Certificate(s) of Insurance to the Town’s Risk Manager prior to the award of the Contract if required by the Bid document, 
but in all events prior to Contractor’s commencement of work under this Contract. The Certificate(s) will specify all parties 
who are endorsed on the policy as Additional Insured (or Loss Payees). The certificates and endorsements for each insurance 
policy are to be signed by a person authorized by the insurer to bind coverage on its behalf. Renewals of expiring certificates 
shall be filed thirty (30) days prior to expiration. The Town reserves the right to require complete, certified copies of all 
required policies at any time. All insurance documents required should be mailed to Town of Fairfield, Chief Financial 
Officer, 725 Old Post Road, Fairfield, CT 06824 and Town of Fairfield, Risk Manager, 725 Old Post Road, Fairfield, CT 
06824. 

http://www.ctdol.state.ct.us/
https://www.dol.gov/whd/govcontracts/dbra.htm
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OSHA 
The bidder will certify all equipment complies with all regulations and conditions stipulated under the Williams-Steiger 
Occupational Safety and Health Act of 1971, as amended. The successful bidder will further certify that all items furnished under 
this project will conform and comply with Federal and State of Connecticut OSHA standards. The successful bidder will agree to 
indemnify and hold harmless the Town of Fairfield for any and all damages that may be assessed against the Town. 

LIFE CYCLE COSTING 
Where applicable, Life Cycle Costing will be used as a criterion for awarding bids. This is a method of calculating total cost of 
ownership of an item over the life of the product, which may include operation and maintenance expenses, transportation, salvage 
value, and/or disposal costs. 

FEDERAL, STATE, AND LOCAL LAWS 
All applicable Federal, State, and local laws, rules, and regulations of all authorities having jurisdiction over the locality of the 
project shall apply to the contract and are deemed to be included herein. If the total amount of the project, including any current 
or future change orders, exceeds One Hundred Thousand Dollars ($100,000) all work is to be done in accordance with 
Connecticut Department of Labor (CT-DOL) rules and regulations. More information may be obtained from: 
www.ctdol.state.ct.us 

The Davis-Bacon and Related Acts shall apply to contractors and subcontractors performing on federally funded or assisted 
contracts in excess of Two Thousand Dollars ($2,000) for the construction, alteration, or repair (including painting and 
decorating) of public buildings or public works. More information may be obtained from: 
https://www.dol.gov/whd/govcontracts/dbra.htm 

NOTE: The Town shall apply the most current wage decision applicable at the time of contract award. 

CONFLICT OF INTEREST 
No officer or employee or member of any elective or appointive board, commission, or committee of the Town, whether 
temporary or permanent, shall have or acquire any financial interest gained from a successful bid, direct or indirect, aggregating 
more than One Hundred Dollars ($100), in any project, matter, contract, or business within his/her jurisdiction or the jurisdiction 
of the board, commission, or committee of which he/she is a member. Nor shall the officer/employee/member have any financial 
interest, direct or indirect, aggregating more than One Hundred Dollars ($100) in any contract or proposed contract for materials 
or services to be furnished or used in connection with any project, matter, or thing which comes under his/her jurisdiction or the 
jurisdiction of the board, commission, committee of which he/she is a member. 

NON-WAIVER CLAUSE 
The failure by the Town to require performance of any provision of this bid shall not affect the Town’s right to require 
performance at any time thereafter, nor shall a waiver of any breach or default of a contract award constitute a waiver of any 
subsequent breach or default or a waiver of the provision itself. 

ATTORNEY FEES 
In the event of litigation relating to the subject matter of this bid document or any resulting contract award, the non-prevailing 
party shall reimburse the prevailing party for all reasonable attorney fees and costs resulting therefrom. 

SCOPE OF WORK/SITE INSPECTIONS 
The bidder declares that the scope of the work has been thoroughly reviewed and any questions resolved (see above for name and 
number of individual to contact for questions). If applicable, the bidder further declares that the site has been inspected as called 
for in the specifications (q.v.). 

EXCEPTION TO SPECIFICATIONS 
No protest regarding the validity or appropriateness of the specifications or of the Invitation for Bid will be considered, unless the 
protest is filed in writing with the Purchasing Authority prior to the closing date for the bids. All bid proposals rendered shall be 
considered meeting the attached specifications unless exceptions are noted on a separate page dated and signed by the bidder. 

UNLESS OTHERWISE NOTED 
It will be assumed that all terms and conditions and specifications will be complied with and will be considered as part of the Bid 
Proposal. 

TAX EXEMPT 
Federal Tax Exemption 06-6001998. 
Exempt from State Sales Tax under State General Statues Chapter 219-Section 12-412 Subsection A. 
No exemption certificates are required, and none will be issued. 
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REFERENCES 

Provide reference details of most recent similar scope projects performed: 

REFERENCE #1: 

Name of Company   Phone      

Contact Person   Cell      

Company Address   Email      

Project, Location, & Date Completed   
  

REFERENCE #2: 

Name of Company   Phone      

Contact Person   Cell      

Company Address   Email      

Project, Location, & Date Completed   
  

REFERENCE #3: 

Name of Company   Phone      

Contact Person   Cell      

Company Address   Email      

Project, Location, & Date Completed   
  

REFERENCE #4: 

Name of Company   Phone      

Contact Person   Cell      

Company Address   Email      

Project, Location, & Date Completed   
  

REFERENCE #5: 

Name of Company   Phone      

Contact Person   Cell      

Company Address   Email      

Project, Location, & Date Completed   
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SUBCONTRACTORS 

Provide subcontractor details if any are to be employed as part of this contract, including labor rates: 

SUBCONTRACTOR #1: 

Name of Company   Fed ID #     

Contact Person   Title      

Company Address   Phone      

Trade   Email      

Rates: Supervisor $_______/hr   Foreman $_______ /hr   Journeyman $________ /hr   Apprentice $________ /hr   

SUBCONTRACTOR #2: 

Name of Company   Fed ID #     

Contact Person   Title      

Company Address   Phone      

Trade   Email      

Rates: Supervisor $_______/hr   Foreman $_______ /hr   Journeyman $________ /hr   Apprentice $________ /hr   

SUBCONTRACTOR #3: 

Name of Company   Fed ID #     

Contact Person   Title      

Company Address   Phone      

Trade   Email      

Rates: Supervisor $_______/hr   Foreman $_______ /hr   Journeyman $________ /hr   Apprentice $________ /hr   

SUBCONTRACTOR #4: 

Name of Company   Fed ID #     

Contact Person   Title      

Company Address   Phone      

Trade   Email      

Rates: Supervisor $_______/hr   Foreman $________ /hr   Journeyman $________ /hr Apprentice $________ /hr   

NOTE: 
All sub-contractors are subject to approval by the Town of Fairfield and are required to provide Fed ID #. 
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ADDITIONS AND DELETIONS: 
The author of this document 
has added information 
needed for its completion. 
The author may also have 
revised the text of the 
original AIA standard form. 
An Additions and Deletions 
Report that notes added 
information as well as 
revisions to the standard 
form text is available from 
the author and should be 
reviewed. 

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion 
or modification. 

FEDERAL, STATE, AND LOCAL 
LAWS MAY IMPOSE 
REQUIREMENTS ON PUBLIC 
PROCUREMENT CONTRACTS. 
CONSULT LOCAL AUTHORITIES 
OR AN ATTORNEY TO VERIFY 
REQUIREMENTS APPLICABLE TO 
THIS PROCUREMENT BEFORE 
COMPLETING THIS FORM. 
            
It is intended that AIA 
Document G612™–2017, 
Owner’s Instructions to the 
Architect, Parts A and B 
will be completed prior to 
using this document.      

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws 
as set forth in the footer of 
this document. 

for the following Project: 
(Name, location, and detailed description) 
 
«   » 
«  » 
«  » 
 
THE OWNER: 
(Name, legal status, address, and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
 
THE ARCHITECT: 
(Name, legal status, address, and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
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ARTICLE 1   DEFINITIONS 
§ 1.1 Bidding Documents include the Bidding Requirements and the Proposed Contract Documents. The Bidding 
Requirements consist of the advertisement or invitation to bid, Instructions to Bidders, supplementary instructions to 
bidders, the bid form, and any other bidding forms. The Proposed Contract Documents consist of the unexecuted form 
of Agreement between the Owner and Contractor and that Agreement’s Exhibits, Conditions of the Contract (General, 
Supplementary and other Conditions), Drawings, Specifications, all Addenda, and all other documents enumerated in 
Article 8 of these Instructions. 
 
§ 1.2 Definitions set forth in the General Conditions of the Contract for Construction, or in other Proposed Contract 
Documents apply to the Bidding Documents. 
 
§ 1.3 Addenda are written or graphic instruments issued by the Architect, which, by additions, deletions, clarifications, 
or corrections, modify or interpret the Bidding Documents. 
 
§ 1.4 A Bid is a complete and properly executed proposal to do the Work for the sums stipulated therein, submitted in 
accordance with the Bidding Documents. 
 
§ 1.5 The Base Bid is the sum stated in the Bid for which the Bidder offers to perform the Work described in the 
Bidding Documents, to which Work may be added or deleted by sums stated in Alternate Bids. 
 
§ 1.6 An Alternate Bid (or Alternate) is an amount stated in the Bid to be added to or deducted from, or that does not 
change, the Base Bid if the corresponding change in the Work, as described in the Bidding Documents, is accepted. 
 
§ 1.7 A Unit Price is an amount stated in the Bid as a price per unit of measurement for materials, equipment, or 
services, or a portion of the Work, as described in the Bidding Documents. 
 
§ 1.8 A Bidder is a person or entity who submits a Bid and who meets the requirements set forth in the Bidding 
Documents. 
 
§ 1.9 A Sub-bidder is a person or entity who submits a bid to a Bidder for materials, equipment, or labor for a portion of 
the Work. 
 
ARTICLE 2   BIDDER’S REPRESENTATIONS 
§ 2.1 By submitting a Bid, the Bidder represents that: 

.1 the Bidder has read and understands the Bidding Documents; 

.2 the Bidder understands how the Bidding Documents relate to other portions of the Project, if any, being 
bid concurrently or presently under construction; 

.3 the Bid complies with the Bidding Documents; 

.4 the Bidder has visited the site, become familiar with local conditions under which the Work is to be 
performed, and has correlated the Bidder’s observations with the requirements of the Proposed Contract 
Documents; 

.5 the Bid is based upon the materials, equipment, and systems required by the Bidding Documents without 
exception; and 

.6 the Bidder has read and understands the provisions for liquidated damages, if any, set forth in the form of 
Agreement between the Owner and Contractor. 

 
ARTICLE 3   BIDDING DOCUMENTS 
§ 3.1 Distribution 
§ 3.1.1 Bidders shall obtain complete Bidding Documents, as indicated below, from the issuing office designated in the 
advertisement or invitation to bid, for the deposit sum, if any, stated therein. 
(Indicate how, such as by email, website, host site/platform, paper copy, or other method Bidders shall obtain Bidding 
Documents.) 
 
«  » 
 
§ 3.1.2 Any required deposit shall be refunded to Bidders who submit a bona fide Bid and return the paper Bidding 
Documents in good condition within ten days after receipt of Bids. The cost to replace missing or damaged paper 
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documents will be deducted from the deposit. A Bidder receiving a Contract award may retain the paper Bidding 
Documents, and the Bidder’s deposit will be refunded. 
 
§ 3.1.3 Bidding Documents will not be issued directly to Sub-bidders unless specifically offered in the advertisement or 
invitation to bid, or in supplementary instructions to bidders. 
 
§ 3.1.4 Bidders shall use complete Bidding Documents in preparing Bids. Neither the Owner nor Architect assumes 
responsibility for errors or misinterpretations resulting from the use of incomplete Bidding Documents. 
 
§ 3.1.5 The Bidding Documents will be available for the sole purpose of obtaining Bids on the Work. No license or grant 
of use is conferred by distribution of the Bidding Documents. 
 
§ 3.2 Modification or Interpretation of Bidding Documents 
§ 3.2.1 The Bidder shall carefully study the Bidding Documents, shall examine the site and local conditions, and shall 
notify the Architect of errors, inconsistencies, or ambiguities discovered and request clarification or interpretation 
pursuant to Section 3.2.2. 
 
§ 3.2.2 Requests for clarification or interpretation of the Bidding Documents shall be submitted by the Bidder in writing 
and shall be received by the Architect at least seven days prior to the date for receipt of Bids.  
(Indicate how, such as by email, website, host site/platform, paper copy, or other method Bidders shall submit requests 
for clarification and interpretation.) 
 
«  » 
 
§ 3.2.3 Modifications and interpretations of the Bidding Documents shall be made by Addendum. Modifications and 
interpretations of the Bidding Documents made in any other manner shall not be binding, and Bidders shall not rely 
upon them. 
 
§ 3.3 Substitutions 
§ 3.3.1 The materials, products, and equipment described in the Bidding Documents establish a standard of required 
function, dimension, appearance, and quality to be met by any proposed substitution. 
 
§ 3.3.2 Substitution Process 
§ 3.3.2.1 Written requests for substitutions shall be received by the Architect at least ten days prior to the date for receipt 
of Bids. Requests shall be submitted in the same manner as that established for submitting clarifications and 
interpretations in Section 3.2.2. 
 
§ 3.3.2.2 Bidders shall submit substitution requests on a Substitution Request Form if one is provided in the Bidding 
Documents. 
 
§ 3.3.2.3 If a Substitution Request Form is not provided, requests shall include (1) the name of the material or 
equipment specified in the Bidding Documents; (2) the reason for the requested substitution; (3) a complete description 
of the proposed substitution including the name of the material or equipment proposed as the substitute, performance 
and test data, and relevant drawings; and (4) any other information necessary for an evaluation. The request shall 
include a statement setting forth changes in other materials, equipment, or other portions of the Work, including 
changes in the work of other contracts or the impact on any Project Certifications (such as LEED), that will result from 
incorporation of the proposed substitution. 
 
§ 3.3.3 The burden of proof of the merit of the proposed substitution is upon the proposer. The Architect’s decision of 
approval or disapproval of a proposed substitution shall be final. 
 
§ 3.3.4 If the Architect approves a proposed substitution prior to receipt of Bids, such approval shall be set forth in an 
Addendum. Approvals made in any other manner shall not be binding, and Bidders shall not rely upon them. 
 
§ 3.3.5 No substitutions will be considered after the Contract award unless specifically provided for in the Contract 
Documents. 
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§ 3.4 Addenda 
§ 3.4.1 Addenda will be transmitted to Bidders known by the issuing office to have received complete Bidding 
Documents. 
(Indicate how, such as by email, website, host site/platform, paper copy, or other method Addenda will be transmitted.) 
 
«  » 
 
§ 3.4.2 Addenda will be available where Bidding Documents are on file. 
 
§ 3.4.3 Addenda will be issued no later than four days prior to the date for receipt of Bids, except an Addendum 
withdrawing the request for Bids or one which includes postponement of the date for receipt of Bids. 
 
§ 3.4.4 Prior to submitting a Bid, each Bidder shall ascertain that the Bidder has received all Addenda issued, and the 
Bidder shall acknowledge their receipt in the Bid. 
 
ARTICLE 4   BIDDING PROCEDURES 
§ 4.1 Preparation of Bids 
§ 4.1.1 Bids shall be submitted on the forms included with or identified in the Bidding Documents. 
 
§ 4.1.2 All blanks on the bid form shall be legibly executed. Paper bid forms shall be executed in a non-erasable 
medium. 
 
§ 4.1.3 Sums shall be expressed in both words and numbers, unless noted otherwise on the bid form. In case of discrepancy, 
the amount entered in words shall govern. 
 
§ 4.1.4 Edits to entries made on paper bid forms must be initialed by the signer of the Bid. 
 
§ 4.1.5 All requested Alternates shall be bid. If no change in the Base Bid is required, enter “No Change” or as required 
by the bid form. 
 
§ 4.1.6 Where two or more Bids for designated portions of the Work have been requested, the Bidder may, without 
forfeiture of the bid security, state the Bidder’s refusal to accept award of less than the combination of Bids stipulated 
by the Bidder. The Bidder shall neither make additional stipulations on the bid form nor qualify the Bid in any other 
manner. 
 
§ 4.1.7 Each copy of the Bid shall state the legal name and legal status of the Bidder. As part of the documentation 
submitted with the Bid, the Bidder shall provide evidence of its legal authority to perform the Work in the jurisdiction 
where the Project is located. Each copy of the Bid shall be signed by the person or persons legally authorized to bind the 
Bidder to a contract. A Bid by a corporation shall further name the state of incorporation and have the corporate seal 
affixed. A Bid submitted by an agent shall have a current power of attorney attached, certifying the agent’s authority to 
bind the Bidder. 
 
§ 4.1.8 A Bidder shall incur all costs associated with the preparation of its Bid. 
 
§ 4.2 Bid Security 
§ 4.2.1 Each Bid shall be accompanied by the following bid security: 
(Insert the form and amount of bid security.) 
 
«  » 
 
§ 4.2.2 The Bidder pledges to enter into a Contract with the Owner on the terms stated in the Bid and shall, if required, 
furnish bonds covering the faithful performance of the Contract and payment of all obligations arising thereunder. 
Should the Bidder refuse to enter into such Contract or fail to furnish such bonds if required, the amount of the bid 
security shall be forfeited to the Owner as liquidated damages, not as a penalty. In the event the Owner fails to comply 
with Section 6.2, the amount of the bid security shall not be forfeited to the Owner. 
 
§ 4.2.3 If a surety bond is required as bid security, it shall be written on AIA Document A310™, Bid Bond, unless 
otherwise provided in the Bidding Documents. The attorney-in-fact who executes the bond on behalf of the surety shall 
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affix to the bond a certified and current copy of an acceptable power of attorney. The Bidder shall provide surety bonds 
from a company or companies lawfully authorized to issue surety bonds in the jurisdiction where the Project is located. 
 
§ 4.2.4 The Owner will have the right to retain the bid security of Bidders to whom an award is being considered until 
(a) the Contract has been executed and bonds, if required, have been furnished; (b) the specified time has elapsed so that 
Bids may be withdrawn; or (c) all Bids have been rejected. However, if no Contract has been awarded or a Bidder has not 
been notified of the acceptance of its Bid, a Bidder may, beginning«  »days after the opening of Bids, withdraw its Bid 
and request the return of its bid security. 
 
§ 4.3 Submission of Bids 
§ 4.3.1 A Bidder shall submit its Bid as indicated below: 
(Indicate how, such as by website, host site/platform, paper copy, or other method Bidders shall submit their Bid.) 
 
«  » 
 
§ 4.3.2 Paper copies of the Bid, the bid security, and any other documents required to be submitted with the Bid shall be 
enclosed in a sealed opaque envelope. The envelope shall be addressed to the party receiving the Bids and shall be 
identified with the Project name, the Bidder’s name and address, and, if applicable, the designated portion of the Work 
for which the Bid is submitted. If the Bid is sent by mail, the sealed envelope shall be enclosed in a separate mailing 
envelope with the notation “SEALED BID ENCLOSED” on the face thereof. 
 
§ 4.3.3 Bids shall be submitted by the date and time and at the place indicated in the invitation to bid. Bids submitted 
after the date and time for receipt of Bids, or at an incorrect place, will not be accepted. 
 
§ 4.3.4 The Bidder shall assume full responsibility for timely delivery at the location designated for receipt of Bids. 
 
§ 4.3.5 A Bid submitted by any method other than as provided in this Section 4.3 will not be accepted. 
 
§ 4.4 Modification or Withdrawal of Bid 
§ 4.4.1 Prior to the date and time designated for receipt of Bids, a Bidder may submit a new Bid to replace a Bid 
previously submitted, or withdraw its Bid entirely, by notice to the party designated to receive the Bids. Such notice 
shall be received and duly recorded by the receiving party on or before the date and time set for receipt of Bids. The 
receiving party shall verify that replaced or withdrawn Bids are removed from the other submitted Bids and not 
considered. Notice of submission of a replacement Bid or withdrawal of a Bid shall be worded so as not to reveal the 
amount of the original Bid. 
 
§ 4.4.2 Withdrawn Bids may be resubmitted up to the date and time designated for the receipt of Bids in the same 
format as that established in Section 4.3, provided they fully conform with these Instructions to Bidders. Bid security 
shall be in an amount sufficient for the Bid as resubmitted. 
 
§ 4.4.3 After the date and time designated for receipt of Bids, a Bidder who discovers that it made a clerical error in its 
Bid shall notify the Architect of such error within two days, or pursuant to a timeframe specified by the law of the 
jurisdiction where the Project is located, requesting withdrawal of its Bid. Upon providing evidence of such error to the 
reasonable satisfaction of the Architect, the Bid shall be withdrawn and not resubmitted. If a Bid is withdrawn pursuant 
to this Section 4.4.3, the bid security will be attended to as follows: 
(State the terms and conditions, such as Bid rank, for returning or retaining the bid security.) 
 
«  » 
 
ARTICLE 5   CONSIDERATION OF BIDS 
§ 5.1 Opening of Bids 
If stipulated in an advertisement or invitation to bid, or when otherwise required by law, Bids properly identified and 
received within the specified time limits will be publicly opened and read aloud. A summary of the Bids may be made 
available to Bidders. 
 
§ 5.2 Rejection of Bids 
Unless otherwise prohibited by law, the Owner shall have the right to reject any or all Bids. 
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§ 5.3 Acceptance of Bid (Award) 
§ 5.3.1 It is the intent of the Owner to award a Contract to the lowest responsive and responsible Bidder, provided the 
Bid has been submitted in accordance with the requirements of the Bidding Documents. Unless otherwise prohibited by 
law, the Owner shall have the right to waive informalities and irregularities in a Bid received and to accept the Bid 
which, in the Owner’s judgment, is in the Owner’s best interests. 
 
§ 5.3.2 Unless otherwise prohibited by law, the Owner shall have the right to accept Alternates in any order or 
combination, unless otherwise specifically provided in the Bidding Documents, and to determine the lowest responsive 
and responsible Bidder on the basis of the sum of the Base Bid and Alternates accepted. 
 
ARTICLE 6   POST-BID INFORMATION 
§ 6.1 Contractor’s Qualification Statement 
Bidders to whom award of a Contract is under consideration shall submit to the Architect, upon request and within the 
timeframe specified by the Architect, a properly executed AIA Document A305™, Contractor’s Qualification 
Statement, unless such a Statement has been previously required and submitted for this Bid. 
 
§ 6.2 Owner’s Financial Capability 
A Bidder to whom award of a Contract is under consideration may request in writing, fourteen days prior to the 
expiration of the time for withdrawal of Bids, that the Owner furnish to the Bidder reasonable evidence that financial 
arrangements have been made to fulfill the Owner’s obligations under the Contract. The Owner shall then furnish such 
reasonable evidence to the Bidder no later than seven days prior to the expiration of the time for withdrawal of Bids. 
Unless such reasonable evidence is furnished within the allotted time, the Bidder will not be required to execute the 
Agreement between the Owner and Contractor. 
 
§ 6.3 Submittals 
§ 6.3.1 After notification of selection for the award of the Contract, the Bidder shall, as soon as practicable or as 
stipulated in the Bidding Documents, submit in writing to the Owner through the Architect: 

.1 a designation of the Work to be performed with the Bidder's own forces; 

.2 names of the principal products and systems proposed for the Work and the manufacturers and suppliers 
of each; and 

.3 names of persons or entities (including those who are to furnish materials or equipment fabricated to a 
special design) proposed for the principal portions of the Work. 

 
§ 6.3.2 The Bidder will be required to establish to the satisfaction of the Architect and Owner the reliability and 
responsibility of the persons or entities proposed to furnish and perform the Work described in the Bidding Documents. 
 
§ 6.3.3 Prior to the execution of the Contract, the Architect will notify the Bidder if either the Owner or Architect, after 
due investigation, has reasonable objection to a person or entity proposed by the Bidder. If the Owner or Architect has 
reasonable objection to a proposed person or entity, the Bidder may, at the Bidder’s option, withdraw the Bid or submit 
an acceptable substitute person or entity. The Bidder may also submit any required adjustment in the Base Bid or 
Alternate Bid to account for the difference in cost occasioned by such substitution. The Owner may accept the adjusted 
bid price or disqualify the Bidder. In the event of either withdrawal or disqualification, bid security will not be forfeited. 
 
§ 6.3.4 Persons and entities proposed by the Bidder and to whom the Owner and Architect have made no reasonable 
objection must be used on the Work for which they were proposed and shall not be changed except with the written 
consent of the Owner and Architect. 
 
ARTICLE 7   PERFORMANCE BOND AND PAYMENT BOND 
§ 7.1 Bond Requirements 
§ 7.1.1 If stipulated in the Bidding Documents, the Bidder shall furnish bonds covering the faithful performance of the 
Contract and payment of all obligations arising thereunder. 
 
§ 7.1.2 If the furnishing of such bonds is stipulated in the Bidding Documents, the cost shall be included in the Bid. If 
the furnishing of such bonds is required after receipt of bids and before execution of the Contract, the cost of such bonds 
shall be added to the Bid in determining the Contract Sum. 
 
§ 7.1.3 The Bidder shall provide surety bonds from a company or companies lawfully authorized to issue surety bonds 
in the jurisdiction where the Project is located. 
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§ 7.1.4 Unless otherwise indicated below, the Penal Sum of the Payment and Performance Bonds shall be the amount of 
the Contract Sum. 
(If Payment or Performance Bonds are to be in an amount other than 100% of the Contract Sum, indicate the dollar 
amount or percentage of the Contract Sum.) 
 
«  » 
 
§ 7.2 Time of Delivery and Form of Bonds 
§ 7.2.1 The Bidder shall deliver the required bonds to the Owner not later than three days following the date of 
execution of the Contract. If the Work is to commence sooner in response to a letter of intent, the Bidder shall, prior to 
commencement of the Work, submit evidence satisfactory to the Owner that such bonds will be furnished and delivered 
in accordance with this Section 7.2.1. 
 
§ 7.2.2 Unless otherwise provided, the bonds shall be written on AIA Document A312, Performance Bond and Payment 
Bond. 
 
§ 7.2.3 The bonds shall be dated on or after the date of the Contract. 
 
§ 7.2.4 The Bidder shall require the attorney-in-fact who executes the required bonds on behalf of the surety to affix to 
the bond a certified and current copy of the power of attorney. 
 
ARTICLE 8   ENUMERATION OF THE PROPOSED CONTRACT DOCUMENTS 
§ 8.1 Copies of the proposed Contract Documents have been made available to the Bidder and consist of the following 
documents: 

.1 AIA Document A101™–2017, Standard Form of Agreement Between Owner and Contractor, unless 
otherwise stated below. 
(Insert the complete AIA Document number, including year, and Document title.) 

 
«  » 

 
.2 AIA Document A101™–2017, Exhibit A, Insurance and Bonds, unless otherwise stated below. 

(Insert the complete AIA Document number, including year, and Document title.) 
 

«  » 
 
.3 AIA Document A201™–2017, General Conditions of the Contract for Construction, unless otherwise 

stated below. 
(Insert the complete AIA Document number, including year, and Document title.) 

 
«  » 

 
.4 AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, dated as 

indicated below: 
(Insert the date of the E203-2013.) 

 
«  » 

 
.5 Drawings 
 

Number Title Date 
     

 
.6 Specifications 
 

Section Title Date Pages 
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.7 Addenda: 
 

Number Date Pages 
     

 
.8 Other Exhibits: 

(Check all boxes that apply and include appropriate information identifying the exhibit where required.) 
 

[ «  » ] AIA Document E204™–2017, Sustainable Projects Exhibit, dated as indicated below: 
(Insert the date of the E204-2017.) 

 
 «  » 

 
[ «  » ] The Sustainability Plan: 

 
Title Date Pages 
     

 
[ «  » ] Supplementary and other Conditions of the Contract: 

 
Document Title Date Pages 
      

 
.9 Other documents listed below: 

(List here any additional documents that are intended to form part of the Proposed Contract 
Documents.) 
 
«  » 

 
 



  
 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 SIB-1 

PART 1 - GENERAL 

1.1 COMPLETION DATE 

A. All work as required by these specifications and drawings shall be completed by the date 
stipulated in the Contractor's bid form. There is no exception to this contract requirement, unless 
approved otherwise by contract change order.  

B. If the Contractor neglects, fails or refuses to achieve substantial completion by 11:59 pm by the 
date stipulated in the Contractor's bid form for each of the bid components requiring durations 
or deadlines, liquidated damages of One Thousand Dollars ($1,000.00) per day or part thereof 
shall be due for each bid component to the Owner and subtracted from the unpaid contract 
amount or bond held by the Owner.  "Substantial completion" is as defined in the General 
Conditions of the Contract for Construction, AIA Document A201 included in this project 
manual.  "Substantial completion" is further defined as the date at which the local authorities 
with jurisdiction over this project grant a temporary or permanent certificate of occupancy (if 
required for occupancy) for each project area. 

1.2 RESPONSIBILITY FOR MEASUREMENT OF QUANTITIES 

A. The Contractor shall have sole responsibility for the accuracy of all measurements and for 
estimating the material quantities required to satisfy these specifications. 

1.3 DISCREPANCIES AND ADDENDA 

A. Should a Bidder find any discrepancies in the Drawings and Specifications, or should they be in 
doubt as to their meaning, they shall notify the Owner at once, who will post a written 
Addendum to the Town’s website at www.fairfieldct.org/bids. Oral instructions or decisions, 
unless confirmed by Addenda, will not be considered valid, legal, or binding.  No change order 
requests will be authorized or considered because of the failure of the Contractor to include 
work called for in the Addenda in their bid. 

1.4 MODIFICATIONS TO AIA DOCUMENT A701, Instructions to Bidders, 2018. 

The following sections modify the provisions and procedures to the degree listed in the sections and 
articles listed in these supplementary instructions. 

 ARTICLE 3 Make the following changes: 

  3.1.1 Delete all but the first sentence and “, as indicated below,” from the first sentence. 

  3.1.2 Delete in its entirety. 

  3.2.2 Delete in its entirety. 

   3.3.2.1 Delete all but the first sentence. 

  3.4.1 Revise to read as follows: Addenda will be posted to the Town of Fairfield’s website, 
www.fairfieldct.org/bids. 

http://www.fairfieldct.org/bids
http://www.fairfieldct.org/bids
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  3.4.3 Revise to read as follows: Addenda will be issued no later than date indicated in the 
Invitation to Bid except an Addendum withdrawing the request for Bids or one which 
includes postponement of the date for receipt of bids. 

 ARTICLE 4 Make the following changes: 

  4.2.1 Revise to read as follows: “Each Bid shall be accompanied by the bid security as 
indicated on the Invitation to Bid.” 

  4.2.3 Revise to read as follows: Bid surety to be furnished on standard forms by Bidder’s 
surety. 

  4.2.4 Revise last sentence to read as follows: “However, if no Contract has been awarded or a 
Bidder has not been notified of the acceptance of its Bid, a Bidder may withdraw its Bid 
and request the return of its bid security after the length of time on the Invitation to Bid.” 

  4.3.1 Add to the end the following: “Paper copy”. 

  4.4.3 Add to the end the following: “Owner will return bid security to the Bidder.” 

 ARTICLE 5 Make the following changes: 

 5.1 Revise to read as follows: The properly identified Bids received on time will be publicly opened 
and read aloud.  An abstract of the Bids may be made available to Bidders and will be posted on 
the Town of Fairfield’s website, www.fairfieldct.org/purchasing. 

 ARTICLE 6 Make the following changes: 

 6.1 Delete the phrase “properly executed AIA Document A305”. 

  Add the following: 

  6.1.1 The Owner will make investigations as he deems necessary to determine the ability of the 
Bidder to perform the Work, and the Bidder shall furnish the Owner all such information 
and data for this purpose as the Owner may request. 

 6.2 Delete in its entirety. 

 6.4 Work Phasing Schedule 
Bidders to whom award of the Contractor is under consideration shall submit to the Architect within 
fifteen (15) days of the Contract date, a detailed work Phasing Schedule describing the bodies of work 
to be undertaken and areas of the project to be addressed in per week periods between the Award of 
the Contract and the Bidder's proposed date of Substantial Completion. 

 ARTICLE 7 Make the following changes: 

  7.2.2 Delete in its entirety. 

 7.3 The Contractor and the Surety, jointly and severally, bind themselves, their heirs, executors, 
administrators, successors and assigns to the Owner for the performance of the Construction 
Contract, which is incorporated herein by reference. 

http://www.fairfieldct.org/purchasing
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 7.4 If the Contractor performs the Construction Contract, the Surety and the Contractor shall have 
no obligation under this Bond, except to participate in conferences as provided in Subparagraph 
7.5.1. 

 7.5 If there is no Owner Default, the Surety's obligation under this Bond shall arise after: 

  7.5.1 The Owner has notified the Contractor and the Surety at its address described in 
Paragraph 7.12 below that the Owner is considering declaring a Contractor Default and 
has requested and attempted to arrange a conference with the Contractor and the Surety to 
be held not later than fifteen (15) days after receipt of such notice to discuss methods of 
performing the Construction Contract.  If the Owner, the Contractor, and the Surety 
agree, the Contractor shall be allowed a reasonable time to perform the Construction 
Contract, but such an agreement shall not waive the Owner's right, if any, subsequently to 
declare a Contractor Default and 

  7.5.2 The Owner has declared a Contractor Default and formally terminated the Contractor's 
right to complete the contract.  Such Contractor Default shall not be declared earlier than 
twenty (20) days after the Contractor and the Surety have received notice as provided in 
Subparagraph 7.5.1; and 

  7.5.3 The Owner has agreed to pay the Balance of the Contract Price to the Surety in 
accordance with the terms of the Construction Contract or to a contractor selected to 
perform the Construction Contract in accordance with the terms of the contract with the 
Owner. 

 7.6 When the Owner has satisfied the conditions of Paragraph 7.5.3, the Surety shall promptly and 
at the Surety's expense take one of the following actions: 

  7.6.1 Arrange for the Contractor, with consent of the Owner, to perform and complete the 
Construction Contract; or 

  7.6.2 Undertake to perform and complete the Construction Contract itself, through its agents or 
through independent contractors; or 

  7.6.3 Obtain bids from qualified contractors acceptable to the Owner for a contract for 
performance and completion of the Construction Contract, arrange for a contract to be 
prepared for execution by the Owner and the contractor selected with the Owner's 
concurrence, to be secured with performance and payment bonds executed by a qualified 
surety equivalent to the bonds issued on the Construction Contract, and pay to the Owner 
the amount of damages (as described in Paragraph 7.8)  in excess of the Balance of the 
Contract Price incurred by the Owner resulting from the Contractor's default: or 

  7.6.4 Waive its right to perform and complete, arrange for completion, or obtain a new 
contractor and with reasonable promptness under the circumstances: 

   .1 After investigation, determine the amount for which it may be liable to the Owner 
and, as soon as practicable after the amount is determined, tender payment 
therefore to the Owner; or 

   .2 Deny liability in whole or in part and notify the Owner citing reasons therefore. 
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 7.7 If the Surety does not proceed as provided in Paragraph 7.6 with reasonable promptness, the 
Surety shall be deemed to be in default on this Bond fifteen (15) days after receipt of an 
additional written notice from the Owner to the Surety demanding that the Surety perform its 
obligations under this Bond, and the Owner shall be entitled to enforce any remedy available to 
the Owner.  If the Surety proceeds as provided in Subparagraph 7.6.4, and the Owner refuses 
the payment rendered or the Surety has denied liability, in whole or in part, without further 
notice the Owner shall be entitled to enforce any remedy available to the Owner. 

 7.8 After the Owner has terminated the Contractor's right to complete the Construction Contract, 
and if the Surety elects to act under Subparagraph 7.6.1, 7.6.2, or 7.6.3 above, then the 
responsibilities of the Surety to the Owner shall not be greater than those of the Contractor 
under the Construction Contract, and the responsibilities of the Owner to the Surety shall not be 
greater than those of the Owner under the Construction Contract.  To the limit of the amount of 
this Bond, but subject to commitment by the Owner of the Balance of the Contract Price to 
mitigation of costs and damages on the Construction Contract, the Surety is obligated without 
duplication for: 

  7.8.1 The responsibilities of the Contractor for correction of defective work and completion of 
the Construction Contract; 

  7.8.2 Additional legal, design professional and delay costs resulting from the Contractor's 
Default, and resulting from the actions or failure to act of the Surety under Paragraph 7.6; 
and 

  7.8.3 Late delivery penalties or if penalties are not specified in the Construction Contract, 
actual damages caused by delayed performance or non-performance of the Contractor. 

 7.9 The Surety shall not be liable to the Owner or others for obligations of the Contractor that are 
unrelated to the Construction Contract, and the Balance of the Contract Price shall not be 
reduced or set off on account of any such unrelated obligations.  No right of action shall accrue 
on this Bond to any person or entity other than the Owner or its heirs, executors, administrators, 
or successors. 

 7.10 The Surety hereby waives notice of any change, including changes of time, to the Construction 
Contract or to related subcontracts, purchase orders, and other obligations. 

 7.11 Any proceeding, legal or equitable, under this Bond may be instituted in any court of competent 
jurisdiction in the location in which the work or part of the work is located and shall be 
instituted within two (2) years after Contractor Default or within two (2) years after the 
Contractor ceased working or within two (2) years after the Surety refuses or fails to perform its 
obligations under this Bond, whichever occurs first.  If the provisions of this Paragraph are void 
or prohibited by law, the minimum period of limitation available to sureties as a defense in the 
jurisdiction of the suit shall be applicable. 

 7.12 Notice to the Surety, the Owner or the Contractor shall be mailed or delivered to the address 
shown on the signature page. 

 7.13 When this Bond has been furnished to comply with a statutory or other legal requirement in the 
location where the construction was to be performed, any provision in this Bond conflicting 
with said statutory or legal requirement shall be deemed deleted herefrom and provisions 
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conforming to such statutory or other legal requirement shall be deemed incorporated herein.  
The intent is that this Bond shall be construed as a statutory bond and not as a common-law 
bond. 

 7.14 Definitions. 

  7.14.1 Balance of the Contract Price: The total amount payable by the Owner to the Contractor 
under the Construction Contract after all proper adjustments have been made, including 
allowance to the Contractor of any amounts received or to be received by the Owner in 
settlement of insurance or other claims for damages to which the Contractor is entitled, 
reduced by all valid and proper payments made to or on behalf of the Contractor under 
the Construction Contract. 

  7.14.2 Construction Contract: The agreement between the Owner and the Contractor identified 
on the signature page, including all Contract Documents and changes thereto. 

  7.14.3 Contractor Default: Failure of the Contractor, which has neither been remedied nor 
waived, to perform or otherwise to comply with the terms of the Construction Contract. 

  7.14.4 Owner Default: Failure of the Owner, which has neither been remedied nor waived, to 
pay the Contractor as required by the Construction Contract or to perform and complete 
or comply with the other terms thereof. 

 ARTICLE 8 Make the following changes: 

 Delete in its entirety. 

 Add the following Articles: 

 ARTICLE 9 MISCELLANEOUS REQUIREMENTS 

 9.1 Watchman 
The employment of continuous watchman service to guard the property during any and all hours shall 
be at the discretion of the Contractor.  However, the Contractor shall remove and restore all work or 
temporary structures damaged by fire, vandalism, or similar acts at no extra cost to the Owner. 

 9.2 Overtime 
The Contractor must include within their base price all overtime, nights, holidays, and weekends as 
required to meet the Project Completion date. 

 9.3 Supervision 
The Contractor must provide full-time, properly qualified on-site supervision for the entire duration of 
the project, while workpersons are on site. 

 9.4 Public Health Emergency 
The Contractor shall anticipate and incorporate in their Bid all potential costs related to a public health 
emergency such as the COVID-19/Coronavirus Pandemic, including rules, regulations, and 
recommendations issued by public authorities. The potential costs may include, but are not limited to, 
costs related to social distancing, manpower levels, project scheduling, construction coordination, 
material/product supplies and delivery delays, material escalation costs, increased 
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subcontractor/supplier costs, loss of productivity and inefficiency costs, extended general conditions 
costs, and any other potential costs. 

 ARTICLE 10 BIDDERS REPRESENTATION 
Each bidder shall fully acquaint himself with conditions as they exist, so that he fully understands the 
complexities and restrictions attending the execution of the Work included in the Bid Documents. The 
failure to receive or examine any form, instrument, or document, or to visit the site to become 
acquainted with field conditions, shall in no way relieve the Bidder from any obligation with respect to 
the Bidder's proposal. 

END OF SECTION 



  
 BID FORM 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 Bid Form-1 

(To be submitted in duplicate) 

BIDDER: __________________________________________ 
  Name 
  __________________________________________ 
  Address 

To: Town of Fairfield 
  c/o Purchasing Department 
  725 Old Post Road 
  Fairfield, CT  06825 

Project: Police Station Facility Rooftop HVAC Upgrades 
  100 Reef Road 
  Fairfield, CT 06824 
  Bid #2022-56R 

In preparing this bid, we have carefully examined the Bidding Documents for this Project.  We have 
visited the site and noted the conditions affecting the Work. 

The Bidding Documents referred to include Drawings and Project Manual dated September 10, 2021, 
prepared by Silver/Petrucelli + Associates, Inc., Hamden, Connecticut. 

We propose to perform the work described in the Bidding Documents, in keeping with definitions of 
Article 1 of the Instructions to Bidders, for the Base Bid Sum as follows: 

Base Bid: 

Entire Project for the Total Cost of: 

$          Dollars ($                        .00). 
   written figure 

We will commence work on the project _______ calendar days after receipt of "Notice to Proceed" or 
signing of Contract, whichever is sooner.  We will be able to substantially complete the project within 
________ calendar days thereafter. (Also refer to SIB 1.1.B). 

Allowances: (Refer Section 012100) 

Allowance No. 1a: Chilled Water Loop Water Treatment (part of Base Bid) $ __________ 
Allowance No. 1b: Heating Medium Loop Water Treatment (part of Base Bid) $ __________ 

Alternates: 

The undersigned proposes to furnish all Labor, Materials, Equipment and Services necessary to construct 
the items listed in the Alternates described in Section 012300 for the stipulated sum of: 

ADD ALTERNATE NO. 1:  Non-Chemical Water Treatment System: Add to the Base Bid a Total of: 

$          Dollars ($   .00). 
   written figure 
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The project schedule will be (increased/decreased) by _____ calendar days to complete the work 
indicated under Add Alternate 1. 

DEDUCT ALTERNATE NO. 2:  Air-Cooled Condensers with Air-Handler Coils: Deduct from the 
Base Bid a Total of: 

$          Dollars ($   .00). 
   written figure 

The project schedule will be (increased/decreased) by _____ calendar days to complete the work 
indicated under Deduct Alternate 2. 

DEDUCT ALTERNATE NO. 3:  Absorption Chiller: Deduct from the Base Bid a Total of: 

$          Dollars ($   .00). 
   written figure 

The project schedule will be (increased/decreased) by _____ calendar days to complete the work 
indicated under Deduct Alternate 3. 

DEDUCT ALTERNATE NO. 4:  Cooling Tower: Deduct from the Base Bid a Total of: 

$          Dollars ($   .00). 
   written figure 

The project schedule will be (increased/decreased) by _____ calendar days to complete the work 
indicated under Deduct Alternate 4. 

DEDUCT ALTERNATE NO. 5:  Return Fan: Deduct from the Base Bid a Total of: 

$          Dollars ($   .00). 
   written figure 

The project schedule will be (increased/decreased) by _____ calendar days to complete the work 
indicated under Deduct Alternate 5. 

DEDUCT ALTERNATE NO. 6:  Equipment Pre-Purchase: Deduct from the Base Bid a Total of: 

$          Dollars ($   .00). 
   written figure 

The project schedule will be (increased/decreased) by _____ calendar days to complete the work 
indicated under Deduct Alternate 6. 

ALTERNATE NO. 7: Voluntary Alternate 

For the work, methods, procedures, or materials referenced below, we propose to (Add/Deduct) from the 
Base Bid a total of: 
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$            Dollars ($               .00) 
  written figure 

The project schedule will be (added) (decreased) by _____ calendar days to complete the work indicated 
under Alternate 7. 

Voluntary Alternate Summary Description:         
              
              
              

Unit Prices: 

Item Description Unit Price 

1.  Water treatment of system loop, add or deduct $ gallon 

If written notice of the acceptance of this Bid is mailed, telegraphed, or delivered to the undersigned at the 
Address designated below, within ninety (90) days after the date of Bid Opening, or any time thereafter 
before this Bid is withdrawn, the undersigned will, within ten (10) days after the date of mailing, 
telegraphing, or delivering of the notice, execute and deliver a contract in the Standard Form of 
Agreement Between the Owner and Contractor, AIA Document A101, or similar contract modified as 
may be mutually agree upon. 

The undersigned acknowledges that he has examined the documents, visited and examined the site as 
required under "Instructions to Bidders", examined the availability of labor and materials and further 
agrees to comply with all the requirements as to the conditions of employment and wage rates set forth by 
the Department of Labor. 

Addenda: 

The undersigned acknowledges receipt of the following addenda to the Contract Documents, listed by 
number and date: 

Number   , Dated:     Number   , Dated:     
Number   , Dated:     Number   , Dated:     

Exceptions:            
             
             
              

ATTACHMENTS – Attached hereto is: 

1. Refer to Checklist on Town of Fairfield’s Instructions to Bidders for additional items. 

NON-COLLUSIVE BID STATEMENT 

The undersigned bidder certifies that this bid is made independently and without collusion, agreement, 
understanding or planned course of action with any other bidder and that the contents of the bid shall not 
be disclosed to anyone other than employees, agents, or sureties prior to the official bid opening. 
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Signature:         Date:     

Printed Name and Title 
 of Agent submitting bid:           

Name of Company:            

Address:             

Telephone Number:      Fax Number:     

E-mail:             

This Bid may be withdrawn prior to the scheduled Bid Opening or any postponement thereof. 



 AIA
®

 Document A101® – 2017  
Standard Form of Agreement Between Owner and Contractor 
where the basis of payment is a Stipulated Sum 
 

AIA Document A101® – 2017. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997, 2007 and 2017 by 
The American Institute of Architects. All rights reserved. The “American Institute of Architects,” “AIA,” the AIA Logo, "A101," and “AIA 
Contract Documents” are registered trademarks and may not be used without permission. This draft was produced by AIA software at 15:08:18 
ET on 10/20/2021 under Order No.2114251955 which expires on 10/30/2022, is not for resale, is licensed for one-time use only, and may only 
be used in accordance with the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail copyright@aia.org. 
User Notes:  (1983400248) 

 
1 

 

ADDITIONS AND DELETIONS: 
The author of this document 
has added information 
needed for its completion. 
The author may also have 
revised the text of the 
original AIA standard form. 
An Additions and Deletions 
Report that notes added 
information as well as 
revisions to the standard 
form text is available from 
the author and should be 
reviewed. 

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion 
or modification. 

The parties should complete 
A101®–2017, Exhibit A, 
Insurance and Bonds, 
contemporaneously with this 
Agreement. AIA Document 
A201®–2017, General 
Conditions of the Contract 
for Construction, is 
adopted in this document by 
reference. Do not use with 
other general conditions 
unless this document is 
modified. 

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws 
as set forth in the footer of 
this document. 

AGREEMENT made as of the «  » day of «  » in the year «  » 
(In words, indicate day, month and year.) 
 
BETWEEN the Owner: 
(Name, legal status, address and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
 
and the Contractor: 
(Name, legal status, address and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
 
for the following Project: 
(Name, location and detailed description) 
 
«   » 
«  » 
«  » 
 
The Architect: 
(Name, legal status, address and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
 
The Owner and Contractor agree as follows.   
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TABLE OF ARTICLES 
 
1 THE CONTRACT DOCUMENTS 
 
2 THE WORK OF THIS CONTRACT 
 
3 DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION 
 
4 CONTRACT SUM 
 
5 PAYMENTS 
 
6 DISPUTE RESOLUTION 
 
7 TERMINATION OR SUSPENSION 
 
8 MISCELLANEOUS PROVISIONS 
 
9 ENUMERATION OF CONTRACT DOCUMENTS 
 
EXHIBIT A    INSURANCE AND BONDS 
 
ARTICLE 1   THE CONTRACT DOCUMENTS 
The Contract Documents consist of this Agreement, Conditions of the Contract (General, Supplementary, and other 
Conditions), Drawings, Specifications, Addenda issued prior to execution of this Agreement, other documents listed 
in this Agreement, and Modifications issued after execution of this Agreement, all of which form the Contract, and 
are as fully a part of the Contract as if attached to this Agreement or repeated herein. The Contract represents the 
entire and integrated agreement between the parties hereto and supersedes prior negotiations, representations, or 
agreements, either written or oral. An enumeration of the Contract Documents, other than a Modification, appears in 
Article 9. 
 
ARTICLE 2   THE WORK OF THIS CONTRACT 
The Contractor shall fully execute the Work described in the Contract Documents, except as specifically indicated in 
the Contract Documents to be the responsibility of others. 
 
ARTICLE 3   DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION 
§ 3.1 The date of commencement of the Work shall be: 
(Check one of the following boxes.) 
 

[ «  » ] The date of this Agreement. 
 

[ «  » ] A date set forth in a notice to proceed issued by the Owner. 
 

[ «  » ] Established as follows: 
(Insert a date or a means to determine the date of commencement of the Work.) 

 
«  » 

 
If a date of commencement of the Work is not selected, then the date of commencement shall be the date of this 
Agreement. 
 
§ 3.2 The Contract Time shall be measured from the date of commencement of the Work. 
 
§ 3.3 Substantial Completion 
§ 3.3.1 Subject to adjustments of the Contract Time as provided in the Contract Documents, the Contractor shall 
achieve Substantial Completion of the entire Work: 
(Check one of the following boxes and complete the necessary information.) 
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[ «  » ] Not later than «  » ( «  » ) calendar days from the date of commencement of the Work. 
 

[ «  » ] By the following date: «  » 
 
§ 3.3.2 Subject to adjustments of the Contract Time as provided in the Contract Documents, if portions of the Work 
are to be completed prior to Substantial Completion of the entire Work, the Contractor shall achieve Substantial 
Completion of such portions by the following dates: 
 

Portion of Work Substantial Completion Date 
    

 
§ 3.3.3 If the Contractor fails to achieve Substantial Completion as provided in this Section 3.3, liquidated damages, 
if any, shall be assessed as set forth in Section 4.5. 
 
ARTICLE 4   CONTRACT SUM 
§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the 
Contract. The Contract Sum shall be «  » ($ «  » ), subject to additions and deductions as provided in the Contract 
Documents. 
 
§ 4.2 Alternates 
§ 4.2.1 Alternates, if any, included in the Contract Sum: 
 

Item Price 
    

 
§ 4.2.2 Subject to the conditions noted below, the following alternates may be accepted by the Owner following 
execution of this Agreement. Upon acceptance, the Owner shall issue a Modification to this Agreement. 
(Insert below each alternate and the conditions that must be met for the Owner to accept the alternate.) 
 

Item Price Conditions for Acceptance 
     

 
§ 4.3 Allowances, if any, included in the Contract Sum: 
(Identify each allowance.) 
 

Item Price 
    

 
§ 4.4 Unit prices, if any: 
(Identify the item and state the unit price and quantity limitations, if any, to which the unit price will be applicable.) 
 

Item Units and Limitations Price per Unit ($0.00) 
     

 
§ 4.5 Liquidated damages, if any: 
(Insert terms and conditions for liquidated damages, if any.) 
 
«  » 
 
§ 4.6 Other: 
(Insert provisions for bonus or other incentives, if any, that might result in a change to the Contract Sum.) 
 
«  » 
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ARTICLE 5   PAYMENTS 
§ 5.1 Progress Payments 
§ 5.1.1 Based upon Applications for Payment submitted to the Architect by the Contractor and Certificates for 
Payment issued by the Architect, the Owner shall make progress payments on account of the Contract Sum to the 
Contractor as provided below and elsewhere in the Contract Documents. 
 
§ 5.1.2 The period covered by each Application for Payment shall be one calendar month ending on the last day of 
the month, or as follows: 
 
«  » 
 
§ 5.1.3 Provided that an Application for Payment is received by the Architect not later than the «  » day of a month, 
the Owner shall make payment of the amount certified to the Contractor not later than the «  » day of the «  » month. 
If an Application for Payment is received by the Architect after the application date fixed above, payment of the 
amount certified shall be made by the Owner not later than «  » ( «  » ) days after the Architect receives the 
Application for Payment. 
(Federal, state or local laws may require payment within a certain period of time.) 
 
§ 5.1.4 Each Application for Payment shall be based on the most recent schedule of values submitted by the 
Contractor in accordance with the Contract Documents. The schedule of values shall allocate the entire Contract 
Sum among the various portions of the Work. The schedule of values shall be prepared in such form, and supported 
by such data to substantiate its accuracy, as the Architect may require. This schedule of values shall be used as a 
basis for reviewing the Contractor’s Applications for Payment. 
 
§ 5.1.5 Applications for Payment shall show the percentage of completion of each portion of the Work as of the end 
of the period covered by the Application for Payment. 
 
§ 5.1.6 In accordance with AIA Document A201™–2017, General Conditions of the Contract for Construction, and 
subject to other provisions of the Contract Documents, the amount of each progress payment shall be computed as 
follows: 
 
§ 5.1.6.1 The amount of each progress payment shall first include: 

.1 That portion of the Contract Sum properly allocable to completed Work; 

.2 That portion of the Contract Sum properly allocable to materials and equipment delivered and 
suitably stored at the site for subsequent incorporation in the completed construction, or, if approved 
in advance by the Owner, suitably stored off the site at a location agreed upon in writing; and 

.3 That portion of Construction Change Directives that the Architect determines, in the Architect’s 
professional judgment, to be reasonably justified. 

 
§ 5.1.6.2 The amount of each progress payment shall then be reduced by: 

.1 The aggregate of any amounts previously paid by the Owner; 

.2 The amount, if any, for Work that remains uncorrected and for which the Architect has previously 
withheld a Certificate for Payment as provided in Article 9 of AIA Document A201–2017; 

.3 Any amount for which the Contractor does not intend to pay a Subcontractor or material supplier, 
unless the Work has been performed by others the Contractor intends to pay; 

.4 For Work performed or defects discovered since the last payment application, any amount for which 
the Architect may withhold payment, or nullify a Certificate of Payment in whole or in part, as 
provided in Article 9 of AIA Document A201–2017; and 

.5 Retainage withheld pursuant to Section 5.1.7. 
 
§ 5.1.7 Retainage 
§ 5.1.7.1 For each progress payment made prior to Substantial Completion of the Work, the Owner may withhold the 
following amount, as retainage, from the payment otherwise due: 
(Insert a percentage or amount to be withheld as retainage from each Application for Payment. The amount of 
retainage may be limited by governing law.) 
 
«  » 
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§ 5.1.7.1.1 The following items are not subject to retainage: 
(Insert any items not subject to the withholding of retainage, such as general conditions, insurance, etc.) 
 
«  » 
 
§ 5.1.7.2 Reduction or limitation of retainage, if any, shall be as follows: 
(If the retainage established in Section 5.1.7.1 is to be modified prior to Substantial Completion of the entire Work, 
including modifications for Substantial Completion of portions of the Work as provided in Section 3.3.2, insert 
provisions for such modifications.) 
 
«  » 
 
§ 5.1.7.3 Except as set forth in this Section 5.1.7.3, upon Substantial Completion of the Work, the Contractor may 
submit an Application for Payment that includes the retainage withheld from prior Applications for Payment 
pursuant to this Section 5.1.7. The Application for Payment submitted at Substantial Completion shall not include 
retainage as follows: 
(Insert any other conditions for release of retainage upon Substantial Completion.) 
 
«  » 
 
§ 5.1.8 If final completion of the Work is materially delayed through no fault of the Contractor, the Owner shall pay 
the Contractor any additional amounts in accordance with Article 9 of AIA Document A201–2017. 
 
§ 5.1.9 Except with the Owner’s prior approval, the Contractor shall not make advance payments to suppliers for 
materials or equipment which have not been delivered and stored at the site. 
 
§ 5.2 Final Payment 
§ 5.2.1 Final payment, constituting the entire unpaid balance of the Contract Sum, shall be made by the Owner to the 
Contractor when 

.1 the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct 
Work as provided in Article 12 of AIA Document A201–2017, and to satisfy other requirements, if 
any, which extend beyond final payment; and 

.2 a final Certificate for Payment has been issued by the Architect. 
 
§ 5.2.2 The Owner’s final payment to the Contractor shall be made no later than 30 days after the issuance of the 
Architect’s final Certificate for Payment, or as follows: 
 
«  » 
 
§ 5.3 Interest 
Payments due and unpaid under the Contract shall bear interest from the date payment is due at the rate stated 
below, or in the absence thereof, at the legal rate prevailing from time to time at the place where the Project is 
located. 
(Insert rate of interest agreed upon, if any.) 
 
«  » % «  » 
 
ARTICLE 6   DISPUTE RESOLUTION 
§ 6.1 Initial Decision Maker 
The Architect will serve as the Initial Decision Maker pursuant to Article 15 of AIA Document A201–2017, unless 
the parties appoint below another individual, not a party to this Agreement, to serve as the Initial Decision Maker. 
(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker, 
if other than the Architect.) 
 
«  » 
«  » 
«  » 
«  » 
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§ 6.2 Binding Dispute Resolution 
For any Claim subject to, but not resolved by, mediation pursuant to Article 15 of AIA Document A201–2017, the 
method of binding dispute resolution shall be as follows: 
(Check the appropriate box.) 
 

[ «  » ] Arbitration pursuant to Section 15.4 of AIA Document A201–2017 
 

[ «  » ] Litigation in a court of competent jurisdiction 
 

[ «  » ] Other (Specify) 
 

«  » 
 
If the Owner and Contractor do not select a method of binding dispute resolution, or do not subsequently agree in 
writing to a binding dispute resolution method other than litigation, Claims will be resolved by litigation in a court 
of competent jurisdiction. 
 
ARTICLE 7   TERMINATION OR SUSPENSION 
§ 7.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of AIA Document 
A201–2017. 
 
§ 7.1.1 If the Contract is terminated for the Owner’s convenience in accordance with Article 14 of AIA Document 
A201–2017, then the Owner shall pay the Contractor a termination fee as follows: 
(Insert the amount of, or method for determining, the fee, if any, payable to the Contractor following a termination 
for the Owner’s convenience.) 
 
«  » 
 
§ 7.2 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A201–2017. 
 
ARTICLE 8   MISCELLANEOUS PROVISIONS 
§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A201–2017 or another Contract 
Document, the reference refers to that provision as amended or supplemented by other provisions of the Contract 
Documents. 
 
§ 8.2 The Owner’s representative: 
(Name, address, email address, and other information) 
 
«  » 
«  » 
«  » 
«  » 
«  » 
«  » 
 
§ 8.3 The Contractor’s representative: 
(Name, address, email address, and other information) 
 
«  » 
«  » 
«  » 
«  » 
«  » 
«  » 
 
§ 8.4 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days’ prior notice to the 
other party. 
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§ 8.5 Insurance and Bonds 
§ 8.5.1 The Owner and the Contractor shall purchase and maintain insurance as set forth in AIA Document A101™–
2017, Standard Form of Agreement Between Owner and Contractor where the basis of payment is a Stipulated Sum, 
Exhibit A, Insurance and Bonds, and elsewhere in the Contract Documents. 
 
§ 8.5.2 The Contractor shall provide bonds as set forth in AIA Document A101™–2017 Exhibit A, and elsewhere in 
the Contract Documents. 
 
§ 8.6 Notice in electronic format, pursuant to Article 1 of AIA Document A201–2017, may be given in accordance 
with AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, if completed, or as 
otherwise set forth below: 
(If other than in accordance with AIA Document E203–2013, insert requirements for delivering notice in electronic 
format such as name, title, and email address of the recipient and whether and how the system will be required to 
generate a read receipt for the transmission.) 
 
«  » 
 
§ 8.7 Other provisions: 
 
«  » 
 
ARTICLE 9   ENUMERATION OF CONTRACT DOCUMENTS 
§ 9.1 This Agreement is comprised of the following documents: 

.1 AIA Document A101™–2017, Standard Form of Agreement Between Owner and Contractor 

.2 AIA Document A101™–2017, Exhibit A, Insurance and Bonds  

.3 AIA Document A201™–2017, General Conditions of the Contract for Construction 

.4 AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, dated as 
indicated below: 
(Insert the date of the E203-2013 incorporated into this Agreement.) 

 
«  » 

 
.5 Drawings 
 

Number Title Date 
     

 
.6 Specifications 
 

Section Title Date Pages 
      

 
.7 Addenda, if any: 
 

Number Date Pages 
     

 
Portions of Addenda relating to bidding or proposal requirements are not part of the Contract 
Documents unless the bidding or proposal requirements are also enumerated in this Article 9. 

 
.8 Other Exhibits: 

(Check all boxes that apply and include appropriate information identifying the exhibit where 
required.) 

 
[ «  » ] AIA Document E204™–2017, Sustainable Projects Exhibit, dated as indicated below: 

(Insert the date of the E204-2017 incorporated into this Agreement.) 
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 «  » 
 

[ «  » ] The Sustainability Plan: 
 

Title Date Pages 
     

 
[ «  » ] Supplementary and other Conditions of the Contract: 

 
Document Title Date Pages 
      

 
.9 Other documents, if any, listed below: 

(List here any additional documents that are intended to form part of the Contract Documents. AIA 
Document A201™–2017 provides that the advertisement or invitation to bid, Instructions to Bidders, 
sample forms, the Contractor’s bid or proposal, portions of Addenda relating to bidding or proposal 
requirements, and other information furnished by the Owner in anticipation of receiving bids or 
proposals, are not part of the Contract Documents unless enumerated in this Agreement. Any such 
documents should be listed here only if intended to be part of the Contract Documents.) 

 
«  » 

 
 
This Agreement entered into as of the day and year first written above. 
 
 

       
OWNER (Signature)  CONTRACTOR (Signature) 

«  »«  »  «  »«  » 
(Printed name and title)  (Printed name and title) 
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ADDITIONS AND DELETIONS: 
The author of this document 
has added information 
needed for its completion. 
The author may also have 
revised the text of the 
original AIA standard form. 
An Additions and Deletions 
Report that notes added 
information as well as 
revisions to the standard 
form text is available from 
the author and should be 
reviewed. 

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion 
or modification. 

For guidance in modifying 
this document to include 
supplementary conditions, 
see AIA Document A503™, 
Guide for Supplementary 
Conditions. 

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws 
as set forth in the footer of 
this document. 

for the following PROJECT: 
(Name and location or address) 
 
«   » 
«  » 
 
THE OWNER: 
(Name, legal status and address) 
 
«  »«  » 
«  » 
 
THE ARCHITECT: 
(Name, legal status and address) 
 
«  »«  » 
«  » 
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15 CLAIMS AND DISPUTES 
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Contractor’s Right to Stop the Work 
2.2.2, 9.7 
Contractor’s Right to Terminate the Contract 
14.1 
Contractor’s Submittals 
3.10, 3.11, 3.12, 4.2.7, 5.2.1, 5.2.3, 9.2, 9.3, 9.8.2, 
9.8.3, 9.9.1, 9.10.2, 9.10.3 
Contractor’s Superintendent 
3.9, 10.2.6 
Contractor’s Supervision and Construction 
Procedures 
1.2.2, 3.3, 3.4, 3.12.10, 4.2.2, 4.2.7, 6.1.3, 6.2.4, 
7.1.3, 7.3.4, 7.3.6, 8.2, 10, 12, 14, 15.1.4 
Coordination and Correlation 
1.2, 3.2.1, 3.3.1, 3.10, 3.12.6, 6.1.3, 6.2.1 
Copies Furnished of Drawings and Specifications 
1.5, 2.3.6, 3.11 
Copyrights 
1.5, 3.17 
Correction of Work 
2.5, 3.7.3, 9.4.2, 9.8.2, 9.8.3, 9.9.1, 12.1.2, 12.2, 12.3, 
15.1.3.1, 15.1.3.2, 15.2.1 
Correlation and Intent of the Contract Documents 
1.2 
Cost, Definition of 
7.3.4 
Costs 
2.5, 3.2.4, 3.7.3, 3.8.2, 3.15.2, 5.4.2, 6.1.1, 6.2.3, 
7.3.3.3, 7.3.4, 7.3.8, 7.3.9, 9.10.2, 10.3.2, 10.3.6, 
11.2, 12.1.2, 12.2.1, 12.2.4, 13.4, 14 
Cutting and Patching 
3.14, 6.2.5  
Damage to Construction of Owner or Separate 
Contractors 
3.14.2, 6.2.4, 10.2.1.2, 10.2.5, 10.4, 12.2.4 
Damage to the Work 
3.14.2, 9.9.1, 10.2.1.2, 10.2.5, 10.4, 12.2.4 
Damages, Claims for 
3.2.4, 3.18, 6.1.1, 8.3.3, 9.5.1, 9.6.7, 10.3.3, 11.3.2, 
11.3, 14.2.4, 15.1.7 

Damages for Delay 
6.2.3, 8.3.3, 9.5.1.6, 9.7, 10.3.2, 14.3.2 
Date of Commencement of the Work, Definition of 
8.1.2 
Date of Substantial Completion, Definition of 
8.1.3 
Day, Definition of 
8.1.4 
Decisions of the Architect 
3.7.4, 4.2.6, 4.2.7, 4.2.11, 4.2.12, 4.2.13, 6.3, 7.3.4, 
7.3.9, 8.1.3, 8.3.1, 9.2, 9.4, 9.5.1, 9.8.4, 9.9.1, 13.4.2, 
14.2.2, 14.2.4, 15.1, 15.2 
Decisions to Withhold Certification 
9.4.1, 9.5, 9.7, 14.1.1.3 
Defective or Nonconforming Work, Acceptance, 
Rejection and Correction of 
2.5, 3.5, 4.2.6, 6.2.3, 9.5.1, 9.5.3, 9.6.6, 9.8.2, 9.9.3, 
9.10.4, 12.2.1 
Definitions 
1.1, 2.1.1, 3.1.1, 3.5, 3.12.1, 3.12.2, 3.12.3, 4.1.1, 5.1, 
6.1.2, 7.2.1, 7.3.1, 8.1, 9.1, 9.8.1, 15.1.1 
Delays and Extensions of Time 
3.2, 3.7.4, 5.2.3, 7.2.1, 7.3.1, 7.4, 8.3, 9.5.1, 9.7, 
10.3.2, 10.4, 14.3.2, 15.1.6, 15.2.5 
Digital Data Use and Transmission 
1.7 
Disputes 
6.3, 7.3.9, 15.1, 15.2 
Documents and Samples at the Site 
3.11 
Drawings, Definition of 
1.1.5 
Drawings and Specifications, Use and Ownership of 
3.11 
Effective Date of Insurance 
8.2.2 
Emergencies 
10.4, 14.1.1.2, 15.1.5 
Employees, Contractor’s 
3.3.2, 3.4.3, 3.8.1, 3.9, 3.18.2, 4.2.3, 4.2.6, 10.2, 
10.3.3, 11.3, 14.1, 14.2.1.1 
Equipment, Labor, or Materials 
1.1.3, 1.1.6, 3.4, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 
4.2.6, 4.2.7, 5.2.1, 6.2.1, 7.3.4, 9.3.2, 9.3.3, 9.5.1.3, 
9.10.2, 10.2.1, 10.2.4, 14.2.1.1, 14.2.1.2 
Execution and Progress of the Work 
1.1.3, 1.2.1, 1.2.2, 2.3.4, 2.3.6, 3.1, 3.3.1, 3.4.1, 3.7.1, 
3.10.1, 3.12, 3.14, 4.2, 6.2.2, 7.1.3, 7.3.6, 8.2, 9.5.1, 
9.9.1, 10.2, 10.3, 12.1, 12.2, 14.2, 14.3.1, 15.1.4 
Extensions of Time 
3.2.4, 3.7.4, 5.2.3, 7.2.1, 7.3, 7.4, 9.5.1, 9.7, 10.3.2, 
10.4, 14.3, 15.1.6, 15.2.5 
Failure of Payment 
9.5.1.3, 9.7, 9.10.2, 13.5, 14.1.1.3, 14.2.1.2 
Faulty Work 
(See Defective or Nonconforming Work) 
Final Completion and Final Payment 
4.2.1, 4.2.9, 9.8.2, 9.10, 12.3, 14.2.4, 14.4.3 
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Financial Arrangements, Owner’s 
2.2.1, 13.2.2, 14.1.1.4 
GENERAL PROVISIONS 
1 
Governing Law 
13.1 
Guarantees (See Warranty) 
Hazardous Materials and Substances 
10.2.4, 10.3 
Identification of Subcontractors and Suppliers 
5.2.1 
Indemnification 
3.17, 3.18, 9.6.8, 9.10.2, 10.3.3, 11.3 
Information and Services Required of the Owner 
2.1.2, 2.2, 2.3, 3.2.2, 3.12.10.1, 6.1.3, 6.1.4, 6.2.5, 
9.6.1, 9.9.2, 9.10.3, 10.3.3, 11.2, 13.4.1, 13.4.2, 
14.1.1.4, 14.1.4, 15.1.4 
Initial Decision 
15.2 
Initial Decision Maker, Definition of 
1.1.8 
Initial Decision Maker, Decisions 
14.2.4, 15.1.4.2, 15.2.1, 15.2.2, 15.2.3, 15.2.4, 15.2.5 
Initial Decision Maker, Extent of Authority 
14.2.4, 15.1.4.2, 15.2.1, 15.2.2, 15.2.3, 15.2.4, 15.2.5 
Injury or Damage to Person or Property 
10.2.8, 10.4 
Inspections 
3.1.3, 3.3.3, 3.7.1, 4.2.2, 4.2.6, 4.2.9, 9.4.2, 9.8.3, 
9.9.2, 9.10.1, 12.2.1, 13.4 
Instructions to Bidders 
1.1.1 
Instructions to the Contractor 
3.2.4, 3.3.1, 3.8.1, 5.2.1, 7, 8.2.2, 12, 13.4.2 
Instruments of Service, Definition of 
1.1.7 
Insurance 
6.1.1, 7.3.4, 8.2.2, 9.3.2, 9.8.4, 9.9.1, 9.10.2, 10.2.5, 
11 
Insurance, Notice of Cancellation or Expiration 
11.1.4, 11.2.3 
Insurance, Contractor’s Liability 
11.1 
Insurance, Effective Date of 
8.2.2, 14.4.2 
Insurance, Owner’s Liability 
11.2 
Insurance, Property 
10.2.5, 11.2, 11.4, 11.5 
Insurance, Stored Materials 
9.3.2 
INSURANCE AND BONDS 
11 
Insurance Companies, Consent to Partial Occupancy 
9.9.1 
Insured loss, Adjustment and Settlement of 
11.5 

Intent of the Contract Documents 
1.2.1, 4.2.7, 4.2.12, 4.2.13 
Interest 
13.5 
Interpretation 
1.1.8, 1.2.3, 1.4, 4.1.1, 5.1, 6.1.2, 15.1.1 
Interpretations, Written 
4.2.11, 4.2.12 
Judgment on Final Award 
15.4.2 
Labor and Materials, Equipment 
1.1.3, 1.1.6, 3.4, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 
5.2.1, 6.2.1, 7.3.4, 9.3.2, 9.3.3, 9.5.1.3, 9.10.2, 10.2.1, 
10.2.4, 14.2.1.1, 14.2.1.2 
Labor Disputes 
8.3.1 
Laws and Regulations 
1.5, 2.3.2, 3.2.3, 3.2.4, 3.6, 3.7, 3.12.10, 3.13, 9.6.4, 
9.9.1, 10.2.2, 13.1, 13.3.1, 13.4.2, 13.5, 14, 15.2.8, 
15.4 
Liens 
2.1.2, 9.3.1, 9.3.3, 9.6.8, 9.10.2, 9.10.4, 15.2.8 
Limitations, Statutes of 
12.2.5, 15.1.2, 15.4.1.1 
Limitations of Liability 
3.2.2, 3.5, 3.12.10, 3.12.10.1, 3.17, 3.18.1, 4.2.6, 
4.2.7, 6.2.2, 9.4.2, 9.6.4, 9.6.7, 9.6.8, 10.2.5, 10.3.3, 
11.3, 12.2.5, 13.3.1 
Limitations of Time 
2.1.2, 2.2, 2.5, 3.2.2, 3.10, 3.11, 3.12.5, 3.15.1, 4.2.7, 
5.2, 5.3, 5.4.1, 6.2.4, 7.3, 7.4, 8.2, 9.2, 9.3.1, 9.3.3, 
9.4.1, 9.5, 9.6, 9.7, 9.8, 9.9, 9.10, 12.2, 13.4, 14, 15, 
15.1.2, 15.1.3, 15.1.5 
Materials, Hazardous 
10.2.4, 10.3 
Materials, Labor, Equipment and 
1.1.3, 1.1.6, 3.4.1, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 
5.2.1, 6.2.1, 7.3.4, 9.3.2, 9.3.3, 9.5.1.3, 9.10.2, 
10.2.1.2, 10.2.4, 14.2.1.1, 14.2.1.2 
Means, Methods, Techniques, Sequences and 
Procedures of Construction 
3.3.1, 3.12.10, 4.2.2, 4.2.7, 9.4.2 
Mechanic’s Lien 
2.1.2, 9.3.1, 9.3.3, 9.6.8, 9.10.2, 9.10.4, 15.2.8 
Mediation 
8.3.1, 15.1.3.2, 15.2.1, 15.2.5, 15.2.6, 15.3, 15.4.1, 
15.4.1.1 
Minor Changes in the Work 
1.1.1, 3.4.2, 3.12.8, 4.2.8, 7.1, 7.4 
MISCELLANEOUS PROVISIONS 
13 
Modifications, Definition of 
1.1.1 
Modifications to the Contract 
1.1.1, 1.1.2, 2.5, 3.11, 4.1.2, 4.2.1, 5.2.3, 7, 8.3.1, 9.7, 
10.3.2 
Mutual Responsibility 
6.2 
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Nonconforming Work, Acceptance of 
9.6.6, 9.9.3, 12.3 
Nonconforming Work, Rejection and Correction of 
2.4, 2.5, 3.5, 4.2.6, 6.2.4, 9.5.1, 9.8.2, 9.9.3, 9.10.4, 
12.2 
Notice 
1.6, 1.6.1, 1.6.2, 2.1.2, 2.2.2., 2.2.3, 2.2.4, 2.5, 3.2.4, 
3.3.1, 3.7.4, 3.7.5, 3.9.2, 3.12.9, 3.12.10, 5.2.1, 7.4, 
8.2.2 9.6.8, 9.7, 9.10.1, 10.2.8, 10.3.2, 11.5, 12.2.2.1, 
13.4.1, 13.4.2, 14.1, 14.2.2, 14.4.2, 15.1.3, 15.1.5, 
15.1.6, 15.4.1 
Notice of Cancellation or Expiration of Insurance 
11.1.4, 11.2.3 
Notice of Claims 
1.6.2, 2.1.2, 3.7.4, 9.6.8, 10.2.8, 15.1.3, 15.1.5, 
15.1.6, 15.2.8, 15.3.2, 15.4.1 
Notice of Testing and Inspections 
13.4.1, 13.4.2 
Observations, Contractor’s 
3.2, 3.7.4 
Occupancy 
2.3.1, 9.6.6, 9.8 
Orders, Written 
1.1.1, 2.4, 3.9.2, 7, 8.2.2, 11.5, 12.1, 12.2.2.1, 13.4.2, 
14.3.1 
OWNER 
2 
Owner, Definition of 
2.1.1 
Owner, Evidence of Financial Arrangements 
2.2, 13.2.2, 14.1.1.4 
Owner, Information and Services Required of the 
2.1.2, 2.2, 2.3, 3.2.2, 3.12.10, 6.1.3, 6.1.4, 6.2.5, 
9.3.2, 9.6.1, 9.6.4, 9.9.2, 9.10.3, 10.3.3, 11.2, 13.4.1, 
13.4.2, 14.1.1.4, 14.1.4, 15.1.4 
Owner’s Authority 
1.5, 2.1.1, 2.3.32.4, 2.5, 3.4.2, 3.8.1, 3.12.10, 3.14.2, 
4.1.2, 4.2.4, 4.2.9, 5.2.1, 5.2.4, 5.4.1, 6.1, 6.3, 7.2.1, 
7.3.1, 8.2.2, 8.3.1, 9.3.2, 9.5.1, 9.6.4, 9.9.1, 9.10.2, 
10.3.2, 11.4, 11.5, 12.2.2, 12.3, 13.2.2, 14.3, 14.4, 
15.2.7 
Owner’s Insurance 
11.2 
Owner’s Relationship with Subcontractors 
1.1.2, 5.2, 5.3, 5.4, 9.6.4, 9.10.2, 14.2.2 
Owner’s Right to Carry Out the Work 
2.5, 14.2.2 
Owner’s Right to Clean Up 
6.3 
Owner’s Right to Perform Construction and to 
Award Separate Contracts 
6.1 
Owner’s Right to Stop the Work 
2.4 
Owner’s Right to Suspend the Work 
14.3 
Owner’s Right to Terminate the Contract 
14.2, 14.4 

Ownership and Use of Drawings, Specifications 
and Other Instruments of Service 
1.1.1, 1.1.6, 1.1.7, 1.5, 2.3.6, 3.2.2, 3.11, 3.17, 4.2.12, 
5.3 
Partial Occupancy or Use 
9.6.6, 9.9 
Patching, Cutting and 
3.14, 6.2.5 
Patents 
3.17 
Payment, Applications for 
4.2.5, 7.3.9, 9.2, 9.3, 9.4, 9.5, 9.6.3, 9.7, 9.8.5, 9.10.1, 
14.2.3, 14.2.4, 14.4.3 
Payment, Certificates for 
4.2.5, 4.2.9, 9.3.3, 9.4, 9.5, 9.6.1, 9.6.6, 9.7, 9.10.1, 
9.10.3, 14.1.1.3, 14.2.4 
Payment, Failure of 
9.5.1.3, 9.7, 9.10.2, 13.5, 14.1.1.3, 14.2.1.2 
Payment, Final 
4.2.1, 4.2.9, 9.10, 12.3, 14.2.4, 14.4.3 
Payment Bond, Performance Bond and 
7.3.4.4, 9.6.7, 9.10.3, 11.1.2 
Payments, Progress 
9.3, 9.6, 9.8.5, 9.10.3, 14.2.3, 15.1.4 
PAYMENTS AND COMPLETION 
9 
Payments to Subcontractors 
5.4.2, 9.5.1.3, 9.6.2, 9.6.3, 9.6.4, 9.6.7, 14.2.1.2 
PCB 
10.3.1 
Performance Bond and Payment Bond 
7.3.4.4, 9.6.7, 9.10.3, 11.1.2 
Permits, Fees, Notices and Compliance with Laws 
2.3.1, 3.7, 3.13, 7.3.4.4, 10.2.2 
PERSONS AND PROPERTY, PROTECTION 
OF 
10 
Polychlorinated Biphenyl 
10.3.1 
Product Data, Definition of 
3.12.2 
Product Data and Samples, Shop Drawings 
3.11, 3.12, 4.2.7 
Progress and Completion 
4.2.2, 8.2, 9.8, 9.9.1, 14.1.4, 15.1.4 
Progress Payments 
9.3, 9.6, 9.8.5, 9.10.3, 14.2.3, 15.1.4 
Project, Definition of 
1.1.4 
Project Representatives 
4.2.10 
Property Insurance 
10.2.5, 11.2 
Proposal Requirements 
1.1.1 
PROTECTION OF PERSONS AND PROPERTY 
10 
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Regulations and Laws 
1.5, 2.3.2, 3.2.3, 3.6, 3.7, 3.12.10, 3.13, 9.6.4, 9.9.1, 
10.2.2, 13.1, 13.3, 13.4.1, 13.4.2, 13.5, 14, 15.2.8, 
15.4 
Rejection of Work 
4.2.6, 12.2.1 
Releases and Waivers of Liens 
9.3.1, 9.10.2 
Representations 
3.2.1, 3.5, 3.12.6, 8.2.1, 9.3.3, 9.4.2, 9.5.1, 9.10.1 
Representatives 
2.1.1, 3.1.1, 3.9, 4.1.1, 4.2.10, 13.2.1 
Responsibility for Those Performing the Work 
3.3.2, 3.18, 4.2.2, 4.2.3, 5.3, 6.1.3, 6.2, 6.3, 9.5.1, 10 
Retainage 
9.3.1, 9.6.2, 9.8.5, 9.9.1, 9.10.2, 9.10.3 
Review of Contract Documents and Field 
Conditions by Contractor 
3.2, 3.12.7, 6.1.3 
Review of Contractor’s Submittals by Owner and 
Architect 
3.10.1, 3.10.2, 3.11, 3.12, 4.2, 5.2, 6.1.3, 9.2, 9.8.2 
Review of Shop Drawings, Product Data and 
Samples by Contractor 
3.12 
Rights and Remedies 
1.1.2, 2.4, 2.5, 3.5, 3.7.4, 3.15.2, 4.2.6, 5.3, 5.4, 6.1, 
6.3, 7.3.1, 8.3, 9.5.1, 9.7, 10.2.5, 10.3, 12.2.1, 12.2.2, 
12.2.4, 13.3, 14, 15.4 
Royalties, Patents and Copyrights 
3.17 
Rules and Notices for Arbitration 
15.4.1 
Safety of Persons and Property 
10.2, 10.4 
Safety Precautions and Programs 
3.3.1, 4.2.2, 4.2.7, 5.3, 10.1, 10.2, 10.4 
Samples, Definition of 
3.12.3 
Samples, Shop Drawings, Product Data and 
3.11, 3.12, 4.2.7 
Samples at the Site, Documents and 
3.11 
Schedule of Values 
9.2, 9.3.1 
Schedules, Construction 
3.10, 3.12.1, 3.12.2, 6.1.3, 15.1.6.2 
Separate Contracts and Contractors 
1.1.4, 3.12.5, 3.14.2, 4.2.4, 4.2.7, 6, 8.3.1, 12.1.2 
Separate Contractors, Definition of 
6.1.1 
Shop Drawings, Definition of 
3.12.1 
Shop Drawings, Product Data and Samples 
3.11, 3.12, 4.2.7 
Site, Use of 
3.13, 6.1.1, 6.2.1 

Site Inspections 
3.2.2, 3.3.3, 3.7.1, 3.7.4, 4.2, 9.9.2, 9.4.2, 9.10.1, 13.4 
Site Visits, Architect’s 
3.7.4, 4.2.2, 4.2.9, 9.4.2, 9.5.1, 9.9.2, 9.10.1, 13.4 
Special Inspections and Testing 
4.2.6, 12.2.1, 13.4 
Specifications, Definition of 
1.1.6 
Specifications 
1.1.1, 1.1.6, 1.2.2, 1.5, 3.12.10, 3.17, 4.2.14 
Statute of Limitations 
15.1.2, 15.4.1.1 
Stopping the Work 
2.2.2, 2.4, 9.7, 10.3, 14.1 
Stored Materials 
6.2.1, 9.3.2, 10.2.1.2, 10.2.4 
Subcontractor, Definition of 
5.1.1 
SUBCONTRACTORS 
5 
Subcontractors, Work by 
1.2.2, 3.3.2, 3.12.1, 3.18, 4.2.3, 5.2.3, 5.3, 5.4, 
9.3.1.2, 9.6.7 
Subcontractual Relations 
5.3, 5.4, 9.3.1.2, 9.6, 9.10, 10.2.1, 14.1, 14.2.1 
Submittals 
3.10, 3.11, 3.12, 4.2.7, 5.2.1, 5.2.3, 7.3.4, 9.2, 9.3, 
9.8, 9.9.1, 9.10.2, 9.10.3 
Submittal Schedule 
3.10.2, 3.12.5, 4.2.7 
Subrogation, Waivers of 
6.1.1, 11.3 
Substances, Hazardous 
10.3 
Substantial Completion 
4.2.9, 8.1.1, 8.1.3, 8.2.3, 9.4.2, 9.8, 9.9.1, 9.10.3, 
12.2, 15.1.2 
Substantial Completion, Definition of 
9.8.1 
Substitution of Subcontractors 
5.2.3, 5.2.4 
Substitution of Architect 
2.3.3 
Substitutions of Materials 
3.4.2, 3.5, 7.3.8 
Sub-subcontractor, Definition of 
5.1.2 
Subsurface Conditions 
3.7.4 
Successors and Assigns 
13.2 
Superintendent 
3.9, 10.2.6 
Supervision and Construction Procedures 
1.2.2, 3.3, 3.4, 3.12.10, 4.2.2, 4.2.7, 6.1.3, 6.2.4, 
7.1.3, 7.3.4, 8.2, 8.3.1, 9.4.2, 10, 12, 14, 15.1.4 
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Suppliers 
1.5, 3.12.1, 4.2.4, 4.2.6, 5.2.1, 9.3, 9.4.2, 9.5.4, 9.6, 
9.10.5, 14.2.1 
Surety 
5.4.1.2, 9.6.8, 9.8.5, 9.10.2, 9.10.3, 11.1.2, 14.2.2, 
15.2.7 
Surety, Consent of 
9.8.5, 9.10.2, 9.10.3 
Surveys 
1.1.7, 2.3.4 
Suspension by the Owner for Convenience 
14.3 
Suspension of the Work 
3.7.5, 5.4.2, 14.3 
Suspension or Termination of the Contract 
5.4.1.1, 14 
Taxes 
3.6, 3.8.2.1, 7.3.4.4 
Termination by the Contractor 
14.1, 15.1.7 
Termination by the Owner for Cause 
5.4.1.1, 14.2, 15.1.7 
Termination by the Owner for Convenience 
14.4 
Termination of the Architect 
2.3.3 
Termination of the Contractor Employment 
14.2.2 
 
TERMINATION OR SUSPENSION OF THE 
CONTRACT 
14 
Tests and Inspections 
3.1.3, 3.3.3, 3.7.1, 4.2.2, 4.2.6, 4.2.9, 9.4.2, 9.8.3, 
9.9.2, 9.10.1, 10.3.2, 12.2.1, 13.4 
TIME 
8 
Time, Delays and Extensions of 
3.2.4, 3.7.4, 5.2.3, 7.2.1, 7.3.1, 7.4, 8.3, 9.5.1, 9.7, 
10.3.2, 10.4, 14.3.2, 15.1.6, 15.2.5 
Time Limits 
2.1.2, 2.2, 2.5, 3.2.2, 3.10, 3.11, 3.12.5, 3.15.1, 4.2, 
5.2, 5.3, 5.4, 6.2.4, 7.3, 7.4, 8.2, 9.2, 9.3.1, 9.3.3, 
9.4.1, 9.5, 9.6, 9.7, 9.8, 9.9, 9.10, 12.2, 13.4, 14, 
15.1.2, 15.1.3, 15.4 

Time Limits on Claims 
3.7.4, 10.2.8, 15.1.2, 15.1.3 
Title to Work 
9.3.2, 9.3.3 
UNCOVERING AND CORRECTION OF 
WORK 
12 
Uncovering of Work 
12.1 
Unforeseen Conditions, Concealed or Unknown 
3.7.4, 8.3.1, 10.3 
Unit Prices 
7.3.3.2, 9.1.2 
Use of Documents 
1.1.1, 1.5, 2.3.6, 3.12.6, 5.3 
Use of Site 
3.13, 6.1.1, 6.2.1 
Values, Schedule of 
9.2, 9.3.1 
Waiver of Claims by the Architect 
13.3.2 
Waiver of Claims by the Contractor 
9.10.5, 13.3.2, 15.1.7 
Waiver of Claims by the Owner 
9.9.3, 9.10.3, 9.10.4, 12.2.2.1, 13.3.2, 14.2.4, 15.1.7 
Waiver of Consequential Damages 
14.2.4, 15.1.7 
Waiver of Liens 
9.3, 9.10.2, 9.10.4 
Waivers of Subrogation 
6.1.1, 11.3 
Warranty 
3.5, 4.2.9, 9.3.3, 9.8.4, 9.9.1, 9.10.2, 9.10.4, 12.2.2, 
15.1.2 
Weather Delays 
8.3, 15.1.6.2 
Work, Definition of 
1.1.3 
Written Consent 
1.5.2, 3.4.2, 3.7.4, 3.12.8, 3.14.2, 4.1.2, 9.3.2, 9.10.3, 
13.2, 13.3.2, 15.4.4.2 
Written Interpretations 
4.2.11, 4.2.12 
Written Orders 
1.1.1, 2.4, 3.9, 7, 8.2.2, 12.1, 12.2, 13.4.2, 14.3.1
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ARTICLE 1   GENERAL PROVISIONS 
§ 1.1 Basic Definitions 
§ 1.1.1 The Contract Documents 
The Contract Documents are enumerated in the Agreement between the Owner and Contractor (hereinafter the 
Agreement) and consist of the Agreement, Conditions of the Contract (General, Supplementary and other 
Conditions), Drawings, Specifications, Addenda issued prior to execution of the Contract, other documents listed in 
the Agreement, and Modifications issued after execution of the Contract. A Modification is (1) a written amendment 
to the Contract signed by both parties, (2) a Change Order, (3) a Construction Change Directive, or (4) a written 
order for a minor change in the Work issued by the Architect. Unless specifically enumerated in the Agreement, the 
Contract Documents do not include the advertisement or invitation to bid, Instructions to Bidders, sample forms, 
other information furnished by the Owner in anticipation of receiving bids or proposals, the Contractor’s bid or 
proposal, or portions of Addenda relating to bidding or proposal requirements. 
 
§ 1.1.2 The Contract 
The Contract Documents form the Contract for Construction. The Contract represents the entire and integrated 
agreement between the parties hereto and supersedes prior negotiations, representations, or agreements, either 
written or oral. The Contract may be amended or modified only by a Modification. The Contract Documents shall 
not be construed to create a contractual relationship of any kind (1) between the Contractor and the Architect or the 
Architect’s consultants, (2) between the Owner and a Subcontractor or a Sub-subcontractor, (3) between the Owner 
and the Architect or the Architect’s consultants, or (4) between any persons or entities other than the Owner and the 
Contractor. The Architect shall, however, be entitled to performance and enforcement of obligations under the 
Contract intended to facilitate performance of the Architect’s duties. 
 
§ 1.1.3 The Work 
The term “Work” means the construction and services required by the Contract Documents, whether completed or 
partially completed, and includes all other labor, materials, equipment, and services provided or to be provided by 
the Contractor to fulfill the Contractor’s obligations. The Work may constitute the whole or a part of the Project. 
 
§ 1.1.4 The Project 
The Project is the total construction of which the Work performed under the Contract Documents may be the whole 
or a part and which may include construction by the Owner and by Separate Contractors. 
 
§ 1.1.5 The Drawings 
The Drawings are the graphic and pictorial portions of the Contract Documents showing the design, location and 
dimensions of the Work, generally including plans, elevations, sections, details, schedules, and diagrams. 
 
§ 1.1.6 The Specifications 
The Specifications are that portion of the Contract Documents consisting of the written requirements for materials, 
equipment, systems, standards and workmanship for the Work, and performance of related services. 
 
§ 1.1.7 Instruments of Service 
Instruments of Service are representations, in any medium of expression now known or later developed, of the 
tangible and intangible creative work performed by the Architect and the Architect’s consultants under their 
respective professional services agreements. Instruments of Service may include, without limitation, studies, 
surveys, models, sketches, drawings, specifications, and other similar materials. 
 
§ 1.1.8 Initial Decision Maker 
The Initial Decision Maker is the person identified in the Agreement to render initial decisions on Claims in 
accordance with Section 15.2. The Initial Decision Maker shall not show partiality to the Owner or Contractor and 
shall not be liable for results of interpretations or decisions rendered in good faith. 
 
§ 1.2 Correlation and Intent of the Contract Documents 
§ 1.2.1 The intent of the Contract Documents is to include all items necessary for the proper execution and 
completion of the Work by the Contractor. The Contract Documents are complementary, and what is required by 
one shall be as binding as if required by all; performance by the Contractor shall be required only to the extent 
consistent with the Contract Documents and reasonably inferable from them as being necessary to produce the 
indicated results. 
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§ 1.2.1.1 The invalidity of any provision of the Contract Documents shall not invalidate the Contract or its remaining 
provisions. If it is determined that any provision of the Contract Documents violates any law, or is otherwise invalid 
or unenforceable, then that provision shall be revised to the extent necessary to make that provision legal and 
enforceable. In such case the Contract Documents shall be construed, to the fullest extent permitted by law, to give 
effect to the parties’ intentions and purposes in executing the Contract. 
 
§ 1.2.2 Organization of the Specifications into divisions, sections and articles, and arrangement of Drawings shall 
not control the Contractor in dividing the Work among Subcontractors or in establishing the extent of Work to be 
performed by any trade. 
 
§ 1.2.3 Unless otherwise stated in the Contract Documents, words that have well-known technical or construction 
industry meanings are used in the Contract Documents in accordance with such recognized meanings. 
 
§ 1.3 Capitalization 
Terms capitalized in these General Conditions include those that are (1) specifically defined, (2) the titles of 
numbered articles, or (3) the titles of other documents published by the American Institute of Architects. 
 
§ 1.4 Interpretation 
In the interest of brevity the Contract Documents frequently omit modifying words such as “all” and “any” and 
articles such as “the” and “an,” but the fact that a modifier or an article is absent from one statement and appears in 
another is not intended to affect the interpretation of either statement. 
 
§ 1.5 Ownership and Use of Drawings, Specifications, and Other Instruments of Service 
§ 1.5.1 The Architect and the Architect’s consultants shall be deemed the authors and owners of their respective 
Instruments of Service, including the Drawings and Specifications, and retain all common law, statutory, and other 
reserved rights in their Instruments of Service, including copyrights. The Contractor, Subcontractors, Sub-
subcontractors, and suppliers shall not own or claim a copyright in the Instruments of Service. Submittal or 
distribution to meet official regulatory requirements or for other purposes in connection with the Project is not to be 
construed as publication in derogation of the Architect’s or Architect’s consultants’ reserved rights. 
 
§ 1.5.2 The Contractor, Subcontractors, Sub-subcontractors, and suppliers are authorized to use and reproduce the 
Instruments of Service provided to them, subject to any protocols established pursuant to Sections 1.7 and 1.8, solely 
and exclusively for execution of the Work. All copies made under this authorization shall bear the copyright notice, 
if any, shown on the Instruments of Service. The Contractor, Subcontractors, Sub-subcontractors, and suppliers may 
not use the Instruments of Service on other projects or for additions to the Project outside the scope of the Work 
without the specific written consent of the Owner, Architect, and the Architect’s consultants. 
 
§ 1.6 Notice 
§ 1.6.1 Except as otherwise provided in Section 1.6.2, where the Contract Documents require one party to notify or 
give notice to the other party, such notice shall be provided in writing to the designated representative of the party to 
whom the notice is addressed and shall be deemed to have been duly served if delivered in person, by mail, by 
courier, or by electronic transmission if a method for electronic transmission is set forth in the Agreement. 
 
§ 1.6.2 Notice of Claims as provided in Section 15.1.3 shall be provided in writing and shall be deemed to have been 
duly served only if delivered to the designated representative of the party to whom the notice is addressed by 
certified or registered mail, or by courier providing proof of delivery. 
 
§ 1.7 Digital Data Use and Transmission 
The parties shall agree upon protocols governing the transmission and use of Instruments of Service or any other 
information or documentation in digital form. The parties will use AIA Document E203™–2013, Building 
Information Modeling and Digital Data Exhibit, to establish the protocols for the development, use, transmission, 
and exchange of digital data. 
 
§ 1.8 Building Information Models Use and Reliance 
Any use of, or reliance on, all or a portion of a building information model without agreement to protocols 
governing the use of, and reliance on, the information contained in the model and without having those protocols set 
forth in AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, and the requisite 
AIA Document G202™–2013, Project Building Information Modeling Protocol Form, shall be at the using or 
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relying party’s sole risk and without liability to the other party and its contractors or consultants, the authors of, or 
contributors to, the building information model, and each of their agents and employees. 
 
ARTICLE 2   OWNER 
§ 2.1 General 
§ 2.1.1 The Owner is the person or entity identified as such in the Agreement and is referred to throughout the 
Contract Documents as if singular in number. The Owner shall designate in writing a representative who shall have 
express authority to bind the Owner with respect to all matters requiring the Owner’s approval or authorization. 
Except as otherwise provided in Section 4.2.1, the Architect does not have such authority. The term “Owner” means 
the Owner or the Owner’s authorized representative. 
 
§ 2.1.2 The Owner shall furnish to the Contractor, within fifteen days after receipt of a written request, information 
necessary and relevant for the Contractor to evaluate, give notice of, or enforce mechanic’s lien rights. Such 
information shall include a correct statement of the record legal title to the property on which the Project is located, 
usually referred to as the site, and the Owner’s interest therein. 
 
§ 2.2 Evidence of the Owner’s Financial Arrangements 
§ 2.2.1 Prior to commencement of the Work and upon written request by the Contractor, the Owner shall furnish to 
the Contractor reasonable evidence that the Owner has made financial arrangements to fulfill the Owner’s 
obligations under the Contract. The Contractor shall have no obligation to commence the Work until the Owner 
provides such evidence. If commencement of the Work is delayed under this Section 2.2.1, the Contract Time shall 
be extended appropriately. 
 
§ 2.2.2 Following commencement of the Work and upon written request by the Contractor, the Owner shall furnish 
to the Contractor reasonable evidence that the Owner has made financial arrangements to fulfill the Owner’s 
obligations under the Contract only if (1) the Owner fails to make payments to the Contractor as the Contract 
Documents require; (2) the Contractor identifies in writing a reasonable concern regarding the Owner’s ability to 
make payment when due; or (3) a change in the Work materially changes the Contract Sum. If the Owner fails to 
provide such evidence, as required, within fourteen days of the Contractor’s request, the Contractor may 
immediately stop the Work and, in that event, shall notify the Owner that the Work has stopped. However, if the 
request is made because a change in the Work materially changes the Contract Sum under (3) above, the Contractor 
may immediately stop only that portion of the Work affected by the change until reasonable evidence is provided. If 
the Work is stopped under this Section 2.2.2, the Contract Time shall be extended appropriately and the Contract 
Sum shall be increased by the amount of the Contractor’s reasonable costs of shutdown, delay and start-up, plus 
interest as provided in the Contract Documents. 
 
§ 2.2.3 After the Owner furnishes evidence of financial arrangements under this Section 2.2, the Owner shall not 
materially vary such financial arrangements without prior notice to the Contractor. 
 
§ 2.2.4 Where the Owner has designated information furnished under this Section 2.2 as “confidential,” the 
Contractor shall keep the information confidential and shall not disclose it to any other person. However, the 
Contractor may disclose “confidential” information, after seven (7) days’ notice to the Owner, where disclosure is 
required by law, including a subpoena or other form of compulsory legal process issued by a court or governmental 
entity, or by court or arbitrator(s) order. The Contractor may also disclose “confidential” information to its 
employees, consultants, sureties, Subcontractors and their employees, Sub-subcontractors, and others who need to 
know the content of such information solely and exclusively for the Project and who agree to maintain the 
confidentiality of such information. 
 
§ 2.3 Information and Services Required of the Owner 
§ 2.3.1 Except for permits and fees that are the responsibility of the Contractor under the Contract Documents, 
including those required under Section 3.7.1, the Owner shall secure and pay for necessary approvals, easements, 
assessments and charges required for construction, use or occupancy of permanent structures or for permanent 
changes in existing facilities. 
 
§ 2.3.2 The Owner shall retain an architect lawfully licensed to practice architecture, or an entity lawfully practicing 
architecture, in the jurisdiction where the Project is located. That person or entity is identified as the Architect in the 
Agreement and is referred to throughout the Contract Documents as if singular in number. 
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§ 2.3.3 If the employment of the Architect terminates, the Owner shall employ a successor to whom the Contractor 
has no reasonable objection and whose status under the Contract Documents shall be that of the Architect. 
 
§ 2.3.4 The Owner shall furnish surveys describing physical characteristics, legal limitations and utility locations for 
the site of the Project, and a legal description of the site. The Contractor shall be entitled to rely on the accuracy of 
information furnished by the Owner but shall exercise proper precautions relating to the safe performance of the 
Work. 
 
§ 2.3.5 The Owner shall furnish information or services required of the Owner by the Contract Documents with 
reasonable promptness. The Owner shall also furnish any other information or services under the Owner’s control 
and relevant to the Contractor’s performance of the Work with reasonable promptness after receiving the 
Contractor’s written request for such information or services. 
 
§ 2.3.6 Unless otherwise provided in the Contract Documents, the Owner shall furnish to the Contractor one copy of 
the Contract Documents for purposes of making reproductions pursuant to Section 1.5.2. 
 
§ 2.4 Owner’s Right to Stop the Work 
If the Contractor fails to correct Work that is not in accordance with the requirements of the Contract Documents as 
required by Section 12.2 or repeatedly fails to carry out Work in accordance with the Contract Documents, the 
Owner may issue a written order to the Contractor to stop the Work, or any portion thereof, until the cause for such 
order has been eliminated; however, the right of the Owner to stop the Work shall not give rise to a duty on the part 
of the Owner to exercise this right for the benefit of the Contractor or any other person or entity, except to the extent 
required by Section 6.1.3. 
 
§ 2.5 Owner’s Right to Carry Out the Work 
If the Contractor defaults or neglects to carry out the Work in accordance with the Contract Documents and fails 
within a ten-day period after receipt of notice from the Owner to commence and continue correction of such default 
or neglect with diligence and promptness, the Owner may, without prejudice to other remedies the Owner may have, 
correct such default or neglect. Such action by the Owner and amounts charged to the Contractor are both subject to 
prior approval of the Architect and the Architect may, pursuant to Section 9.5.1, withhold or nullify a Certificate for 
Payment in whole or in part, to the extent reasonably necessary to reimburse the Owner for the reasonable cost of 
correcting such deficiencies, including Owner’s expenses and compensation for the Architect’s additional services 
made necessary by such default, neglect, or failure. If current and future payments are not sufficient to cover such 
amounts, the Contractor shall pay the difference to the Owner. If the Contractor disagrees with the actions of the 
Owner or the Architect, or the amounts claimed as costs to the Owner, the Contractor may file a Claim pursuant to 
Article 15. 
 
ARTICLE 3   CONTRACTOR 
§ 3.1 General 
§ 3.1.1 The Contractor is the person or entity identified as such in the Agreement and is referred to throughout the 
Contract Documents as if singular in number. The Contractor shall be lawfully licensed, if required in the 
jurisdiction where the Project is located. The Contractor shall designate in writing a representative who shall have 
express authority to bind the Contractor with respect to all matters under this Contract. The term “Contractor” means 
the Contractor or the Contractor’s authorized representative. 
 
§ 3.1.2 The Contractor shall perform the Work in accordance with the Contract Documents. 
 
§ 3.1.3 The Contractor shall not be relieved of its obligations to perform the Work in accordance with the Contract 
Documents either by activities or duties of the Architect in the Architect’s administration of the Contract, or by tests, 
inspections or approvals required or performed by persons or entities other than the Contractor. 
 
§ 3.2 Review of Contract Documents and Field Conditions by Contractor 
§ 3.2.1 Execution of the Contract by the Contractor is a representation that the Contractor has visited the site, 
become generally familiar with local conditions under which the Work is to be performed, and correlated personal 
observations with requirements of the Contract Documents. 
 
§ 3.2.2 Because the Contract Documents are complementary, the Contractor shall, before starting each portion of the 
Work, carefully study and compare the various Contract Documents relative to that portion of the Work, as well as 
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the information furnished by the Owner pursuant to Section 2.3.4, shall take field measurements of any existing 
conditions related to that portion of the Work, and shall observe any conditions at the site affecting it. These 
obligations are for the purpose of facilitating coordination and construction by the Contractor and are not for the 
purpose of discovering errors, omissions, or inconsistencies in the Contract Documents; however, the Contractor 
shall promptly report to the Architect any errors, inconsistencies or omissions discovered by or made known to the 
Contractor as a request for information in such form as the Architect may require. It is recognized that the 
Contractor’s review is made in the Contractor’s capacity as a contractor and not as a licensed design professional, 
unless otherwise specifically provided in the Contract Documents. 
 
§ 3.2.3 The Contractor is not required to ascertain that the Contract Documents are in accordance with applicable 
laws, statutes, ordinances, codes, rules and regulations, or lawful orders of public authorities, but the Contractor 
shall promptly report to the Architect any nonconformity discovered by or made known to the Contractor as a 
request for information in such form as the Architect may require. 
 
§ 3.2.4 If the Contractor believes that additional cost or time is involved because of clarifications or instructions the 
Architect issues in response to the Contractor’s notices or requests for information pursuant to Sections 3.2.2 or 
3.2.3, the Contractor shall submit Claims as provided in Article 15. If the Contractor fails to perform the obligations 
of Sections 3.2.2 or 3.2.3, the Contractor shall pay such costs and damages to the Owner, subject to Section 15.1.7, 
as would have been avoided if the Contractor had performed such obligations. If the Contractor performs those 
obligations, the Contractor shall not be liable to the Owner or Architect for damages resulting from errors, 
inconsistencies or omissions in the Contract Documents, for differences between field measurements or conditions 
and the Contract Documents, or for nonconformities of the Contract Documents to applicable laws, statutes, 
ordinances, codes, rules and regulations, and lawful orders of public authorities. 
 
§ 3.3 Supervision and Construction Procedures 
§ 3.3.1 The Contractor shall supervise and direct the Work, using the Contractor’s best skill and attention. The 
Contractor shall be solely responsible for, and have control over, construction means, methods, techniques, 
sequences, and procedures, and for coordinating all portions of the Work under the Contract. If the Contract 
Documents give specific instructions concerning construction means, methods, techniques, sequences, or 
procedures, the Contractor shall evaluate the jobsite safety thereof and shall be solely responsible for the jobsite 
safety of such means, methods, techniques, sequences, or procedures. If the Contractor determines that such means, 
methods, techniques, sequences or procedures may not be safe, the Contractor shall give timely notice to the Owner 
and Architect, and shall propose alternative means, methods, techniques, sequences, or procedures. The Architect 
shall evaluate the proposed alternative solely for conformance with the design intent for the completed construction. 
Unless the Architect objects to the Contractor’s proposed alternative, the Contractor shall perform the Work using 
its alternative means, methods, techniques, sequences, or procedures.  
 
§ 3.3.2 The Contractor shall be responsible to the Owner for acts and omissions of the Contractor’s employees, 
Subcontractors and their agents and employees, and other persons or entities performing portions of the Work for, or 
on behalf of, the Contractor or any of its Subcontractors. 
 
§ 3.3.3 The Contractor shall be responsible for inspection of portions of Work already performed to determine that 
such portions are in proper condition to receive subsequent Work. 
 
§ 3.4 Labor and Materials 
§ 3.4.1 Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for labor, 
materials, equipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and other 
facilities and services necessary for proper execution and completion of the Work, whether temporary or permanent 
and whether or not incorporated or to be incorporated in the Work. 
 
§ 3.4.2 Except in the case of minor changes in the Work approved by the Architect in accordance with 
Section 3.12.8 or ordered by the Architect in accordance with Section 7.4, the Contractor may make substitutions 
only with the consent of the Owner, after evaluation by the Architect and in accordance with a Change Order or 
Construction Change Directive. 
 
§ 3.4.3 The Contractor shall enforce strict discipline and good order among the Contractor’s employees and other 
persons carrying out the Work. The Contractor shall not permit employment of unfit persons or persons not properly 
skilled in tasks assigned to them. 
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§ 3.5 Warranty 
§ 3.5.1 The Contractor warrants to the Owner and Architect that materials and equipment furnished under the 
Contract will be of good quality and new unless the Contract Documents require or permit otherwise. The 
Contractor further warrants that the Work will conform to the requirements of the Contract Documents and will be 
free from defects, except for those inherent in the quality of the Work the Contract Documents require or permit. 
Work, materials, or equipment not conforming to these requirements may be considered defective. The Contractor’s 
warranty excludes remedy for damage or defect caused by abuse, alterations to the Work not executed by the 
Contractor, improper or insufficient maintenance, improper operation, or normal wear and tear and normal usage. If 
required by the Architect, the Contractor shall furnish satisfactory evidence as to the kind and quality of materials 
and equipment. 
 
§ 3.5.2 All material, equipment, or other special warranties required by the Contract Documents shall be issued in 
the name of the Owner, or shall be transferable to the Owner, and shall commence in accordance with Section 9.8.4. 
 
§ 3.6 Taxes 
The Contractor shall pay sales, consumer, use and similar taxes for the Work provided by the Contractor that are 
legally enacted when bids are received or negotiations concluded, whether or not yet effective or merely scheduled 
to go into effect. 
 
§ 3.7 Permits, Fees, Notices and Compliance with Laws 
§ 3.7.1 Unless otherwise provided in the Contract Documents, the Contractor shall secure and pay for the building 
permit as well as for other permits, fees, licenses, and inspections by government agencies necessary for proper 
execution and completion of the Work that are customarily secured after execution of the Contract and legally 
required at the time bids are received or negotiations concluded. 
 
§ 3.7.2 The Contractor shall comply with and give notices required by applicable laws, statutes, ordinances, codes, 
rules and regulations, and lawful orders of public authorities applicable to performance of the Work. 
 
§ 3.7.3 If the Contractor performs Work knowing it to be contrary to applicable laws, statutes, ordinances, codes, 
rules and regulations, or lawful orders of public authorities, the Contractor shall assume appropriate responsibility 
for such Work and shall bear the costs attributable to correction. 
 
§ 3.7.4 Concealed or Unknown Conditions 
If the Contractor encounters conditions at the site that are (1) subsurface or otherwise concealed physical conditions 
that differ materially from those indicated in the Contract Documents or (2) unknown physical conditions of an 
unusual nature that differ materially from those ordinarily found to exist and generally recognized as inherent in 
construction activities of the character provided for in the Contract Documents, the Contractor shall promptly 
provide notice to the Owner and the Architect before conditions are disturbed and in no event later than 14 days 
after first observance of the conditions. The Architect will promptly investigate such conditions and, if the Architect 
determines that they differ materially and cause an increase or decrease in the Contractor’s cost of, or time required 
for, performance of any part of the Work, will recommend that an equitable adjustment be made in the Contract Sum 
or Contract Time, or both. If the Architect determines that the conditions at the site are not materially different from 
those indicated in the Contract Documents and that no change in the terms of the Contract is justified, the Architect 
shall promptly notify the Owner and Contractor, stating the reasons. If either party disputes the Architect’s 
determination or recommendation, that party may submit a Claim as provided in Article 15. 
 
§ 3.7.5 If, in the course of the Work, the Contractor encounters human remains or recognizes the existence of burial 
markers, archaeological sites or wetlands not indicated in the Contract Documents, the Contractor shall immediately 
suspend any operations that would affect them and shall notify the Owner and Architect. Upon receipt of such 
notice, the Owner shall promptly take any action necessary to obtain governmental authorization required to resume 
the operations. The Contractor shall continue to suspend such operations until otherwise instructed by the Owner but 
shall continue with all other operations that do not affect those remains or features. Requests for adjustments in the 
Contract Sum and Contract Time arising from the existence of such remains or features may be made as provided in 
Article 15. 
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§ 3.8 Allowances 
§ 3.8.1 The Contractor shall include in the Contract Sum all allowances stated in the Contract Documents. Items 
covered by allowances shall be supplied for such amounts and by such persons or entities as the Owner may direct, 
but the Contractor shall not be required to employ persons or entities to whom the Contractor has reasonable 
objection. 
 
§ 3.8.2 Unless otherwise provided in the Contract Documents, 

.1 allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and 
all required taxes, less applicable trade discounts; 

.2 Contractor’s costs for unloading and handling at the site, labor, installation costs, overhead, profit, 
and other expenses contemplated for stated allowance amounts shall be included in the Contract Sum 
but not in the allowances; and 

.3 whenever costs are more than or less than allowances, the Contract Sum shall be adjusted accordingly 
by Change Order. The amount of the Change Order shall reflect (1) the difference between actual 
costs and the allowances under Section 3.8.2.1 and (2) changes in Contractor’s costs under 
Section 3.8.2.2. 

 
§ 3.8.3 Materials and equipment under an allowance shall be selected by the Owner with reasonable promptness. 
 
§ 3.9 Superintendent 
§ 3.9.1 The Contractor shall employ a competent superintendent and necessary assistants who shall be in attendance 
at the Project site during performance of the Work. The superintendent shall represent the Contractor, and 
communications given to the superintendent shall be as binding as if given to the Contractor. 
 
§ 3.9.2 The Contractor, as soon as practicable after award of the Contract, shall notify the Owner and Architect of 
the name and qualifications of a proposed superintendent. Within 14 days of receipt of the information, the Architect 
may notify the Contractor, stating whether the Owner or the Architect (1) has reasonable objection to the proposed 
superintendent or (2) requires additional time for review. Failure of the Architect to provide notice within the 14-day 
period shall constitute notice of no reasonable objection. 
 
§ 3.9.3 The Contractor shall not employ a proposed superintendent to whom the Owner or Architect has made 
reasonable and timely objection. The Contractor shall not change the superintendent without the Owner’s consent, 
which shall not unreasonably be withheld or delayed. 
 
§ 3.10 Contractor’s Construction and Submittal Schedules 
§ 3.10.1 The Contractor, promptly after being awarded the Contract, shall submit for the Owner’s and Architect’s 
information a Contractor’s construction schedule for the Work. The schedule shall contain detail appropriate for the 
Project, including (1) the date of commencement of the Work, interim schedule milestone dates, and the date of 
Substantial Completion; (2) an apportionment of the Work by construction activity; and (3) the time required for 
completion of each portion of the Work. The schedule shall provide for the orderly progression of the Work to 
completion and shall not exceed time limits current under the Contract Documents. The schedule shall be revised at 
appropriate intervals as required by the conditions of the Work and Project. 
 
§ 3.10.2 The Contractor, promptly after being awarded the Contract and thereafter as necessary to maintain a current 
submittal schedule, shall submit a submittal schedule for the Architect’s approval. The Architect’s approval shall not 
be unreasonably delayed or withheld. The submittal schedule shall (1) be coordinated with the Contractor’s 
construction schedule, and (2) allow the Architect reasonable time to review submittals. If the Contractor fails to 
submit a submittal schedule, or fails to provide submittals in accordance with the approved submittal schedule, the 
Contractor shall not be entitled to any increase in Contract Sum or extension of Contract Time based on the time 
required for review of submittals. 
 
§ 3.10.3 The Contractor shall perform the Work in general accordance with the most recent schedules submitted to 
the Owner and Architect. 
 
§ 3.11 Documents and Samples at the Site 
The Contractor shall make available, at the Project site, the Contract Documents, including Change Orders, 
Construction Change Directives, and other Modifications, in good order and marked currently to indicate field 
changes and selections made during construction, and the approved Shop Drawings, Product Data, Samples, and 
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similar required submittals. These shall be in electronic form or paper copy, available to the Architect and Owner, 
and delivered to the Architect for submittal to the Owner upon completion of the Work as a record of the Work as 
constructed. 
 
§ 3.12 Shop Drawings, Product Data and Samples 
§ 3.12.1 Shop Drawings are drawings, diagrams, schedules, and other data specially prepared for the Work by the 
Contractor or a Subcontractor, Sub-subcontractor, manufacturer, supplier, or distributor to illustrate some portion of 
the Work. 
 
§ 3.12.2 Product Data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams, 
and other information furnished by the Contractor to illustrate materials or equipment for some portion of the Work. 
 
§ 3.12.3 Samples are physical examples that illustrate materials, equipment, or workmanship, and establish standards 
by which the Work will be judged. 
 
§ 3.12.4 Shop Drawings, Product Data, Samples, and similar submittals are not Contract Documents. Their purpose 
is to demonstrate how the Contractor proposes to conform to the information given and the design concept expressed 
in the Contract Documents for those portions of the Work for which the Contract Documents require submittals. 
Review by the Architect is subject to the limitations of Section 4.2.7. Informational submittals upon which the 
Architect is not expected to take responsive action may be so identified in the Contract Documents. Submittals that 
are not required by the Contract Documents may be returned by the Architect without action. 
 
§ 3.12.5 The Contractor shall review for compliance with the Contract Documents, approve, and submit to the 
Architect, Shop Drawings, Product Data, Samples, and similar submittals required by the Contract Documents, in 
accordance with the submittal schedule approved by the Architect or, in the absence of an approved submittal 
schedule, with reasonable promptness and in such sequence as to cause no delay in the Work or in the activities of 
the Owner or of Separate Contractors. 
 
§ 3.12.6 By submitting Shop Drawings, Product Data, Samples, and similar submittals, the Contractor represents to 
the Owner and Architect that the Contractor has (1) reviewed and approved them, (2) determined and verified 
materials, field measurements and field construction criteria related thereto, or will do so, and (3) checked and 
coordinated the information contained within such submittals with the requirements of the Work and of the Contract 
Documents. 
 
§ 3.12.7 The Contractor shall perform no portion of the Work for which the Contract Documents require submittal 
and review of Shop Drawings, Product Data, Samples, or similar submittals, until the respective submittal has been 
approved by the Architect. 
 
§ 3.12.8 The Work shall be in accordance with approved submittals except that the Contractor shall not be relieved 
of responsibility for deviations from the requirements of the Contract Documents by the Architect’s approval of 
Shop Drawings, Product Data, Samples, or similar submittals, unless the Contractor has specifically notified the 
Architect of such deviation at the time of submittal and (1) the Architect has given written approval to the specific 
deviation as a minor change in the Work, or (2) a Change Order or Construction Change Directive has been issued 
authorizing the deviation. The Contractor shall not be relieved of responsibility for errors or omissions in Shop 
Drawings, Product Data, Samples, or similar submittals, by the Architect’s approval thereof. 
 
§ 3.12.9 The Contractor shall direct specific attention, in writing or on resubmitted Shop Drawings, Product Data, 
Samples, or similar submittals, to revisions other than those requested by the Architect on previous submittals. In the 
absence of such notice, the Architect’s approval of a resubmission shall not apply to such revisions. 
 
§ 3.12.10 The Contractor shall not be required to provide professional services that constitute the practice of 
architecture or engineering unless such services are specifically required by the Contract Documents for a portion of 
the Work or unless the Contractor needs to provide such services in order to carry out the Contractor’s 
responsibilities for construction means, methods, techniques, sequences, and procedures. The Contractor shall not be 
required to provide professional services in violation of applicable law. 
 
§ 3.12.10.1 If professional design services or certifications by a design professional related to systems, materials, or 
equipment are specifically required of the Contractor by the Contract Documents, the Owner and the Architect will 
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specify all performance and design criteria that such services must satisfy. The Contractor shall be entitled to rely 
upon the adequacy and accuracy of the performance and design criteria provided in the Contract Documents. The 
Contractor shall cause such services or certifications to be provided by an appropriately licensed design 
professional, whose signature and seal shall appear on all drawings, calculations, specifications, certifications, Shop 
Drawings, and other submittals prepared by such professional. Shop Drawings, and other submittals related to the 
Work, designed or certified by such professional, if prepared by others, shall bear such professional’s written 
approval when submitted to the Architect. The Owner and the Architect shall be entitled to rely upon the adequacy 
and accuracy of the services, certifications, and approvals performed or provided by such design professionals, 
provided the Owner and Architect have specified to the Contractor the performance and design criteria that such 
services must satisfy. Pursuant to this Section 3.12.10, the Architect will review and approve or take other 
appropriate action on submittals only for the limited purpose of checking for conformance with information given 
and the design concept expressed in the Contract Documents. 
 
§ 3.12.10.2 If the Contract Documents require the Contractor’s design professional to certify that the Work has been 
performed in accordance with the design criteria, the Contractor shall furnish such certifications to the Architect at 
the time and in the form specified by the Architect. 
 
§ 3.13 Use of Site 
The Contractor shall confine operations at the site to areas permitted by applicable laws, statutes, ordinances, codes, 
rules and regulations, lawful orders of public authorities, and the Contract Documents and shall not unreasonably 
encumber the site with materials or equipment. 
 
§ 3.14 Cutting and Patching 
§ 3.14.1 The Contractor shall be responsible for cutting, fitting, or patching required to complete the Work or to 
make its parts fit together properly. All areas requiring cutting, fitting, or patching shall be restored to the condition 
existing prior to the cutting, fitting, or patching, unless otherwise required by the Contract Documents. 
 
§ 3.14.2 The Contractor shall not damage or endanger a portion of the Work or fully or partially completed 
construction of the Owner or Separate Contractors by cutting, patching, or otherwise altering such construction, or 
by excavation. The Contractor shall not cut or otherwise alter construction by the Owner or a Separate Contractor 
except with written consent of the Owner and of the Separate Contractor. Consent shall not be unreasonably 
withheld. The Contractor shall not unreasonably withhold, from the Owner or a Separate Contractor, its consent to 
cutting or otherwise altering the Work. 
 
§ 3.15 Cleaning Up 
§ 3.15.1 The Contractor shall keep the premises and surrounding area free from accumulation of waste materials and 
rubbish caused by operations under the Contract. At completion of the Work, the Contractor shall remove waste 
materials, rubbish, the Contractor’s tools, construction equipment, machinery, and surplus materials from and about 
the Project. 
 
§ 3.15.2 If the Contractor fails to clean up as provided in the Contract Documents, the Owner may do so and the 
Owner shall be entitled to reimbursement from the Contractor. 
 
§ 3.16 Access to Work 
The Contractor shall provide the Owner and Architect with access to the Work in preparation and progress wherever 
located. 
 
§ 3.17 Royalties, Patents and Copyrights 
The Contractor shall pay all royalties and license fees. The Contractor shall defend suits or claims for infringement 
of copyrights and patent rights and shall hold the Owner and Architect harmless from loss on account thereof, but 
shall not be responsible for defense or loss when a particular design, process, or product of a particular manufacturer 
or manufacturers is required by the Contract Documents, or where the copyright violations are contained in 
Drawings, Specifications, or other documents prepared by the Owner or Architect. However, if an infringement of a 
copyright or patent is discovered by, or made known to, the Contractor, the Contractor shall be responsible for the 
loss unless the information is promptly furnished to the Architect. 
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§ 3.18 Indemnification 
§ 3.18.1 To the fullest extent permitted by law, the Contractor shall indemnify and hold harmless the Owner, 
Architect, Architect’s consultants, and agents and employees of any of them from and against claims, damages, 
losses, and expenses, including but not limited to attorneys’ fees, arising out of or resulting from performance of the 
Work, provided that such claim, damage, loss, or expense is attributable to bodily injury, sickness, disease or death, 
or to injury to or destruction of tangible property (other than the Work itself), but only to the extent caused by the 
negligent acts or omissions of the Contractor, a Subcontractor, anyone directly or indirectly employed by them, or 
anyone for whose acts they may be liable, regardless of whether or not such claim, damage, loss, or expense is 
caused in part by a party indemnified hereunder. Such obligation shall not be construed to negate, abridge, or reduce 
other rights or obligations of indemnity that would otherwise exist as to a party or person described in this 
Section 3.18. 
 
§ 3.18.2 In claims against any person or entity indemnified under this Section 3.18 by an employee of the 
Contractor, a Subcontractor, anyone directly or indirectly employed by them, or anyone for whose acts they may be 
liable, the indemnification obligation under Section 3.18.1 shall not be limited by a limitation on amount or type of 
damages, compensation, or benefits payable by or for the Contractor or a Subcontractor under workers’ 
compensation acts, disability benefit acts, or other employee benefit acts. 
 
ARTICLE 4   ARCHITECT 
§ 4.1 General 
§ 4.1.1 The Architect is the person or entity retained by the Owner pursuant to Section 2.3.2 and identified as such in 
the Agreement. 
 
§ 4.1.2 Duties, responsibilities, and limitations of authority of the Architect as set forth in the Contract Documents 
shall not be restricted, modified, or extended without written consent of the Owner, Contractor, and Architect. 
Consent shall not be unreasonably withheld. 
 
§ 4.2 Administration of the Contract 
§ 4.2.1 The Architect will provide administration of the Contract as described in the Contract Documents and will be 
an Owner’s representative during construction until the date the Architect issues the final Certificate for Payment. 
The Architect will have authority to act on behalf of the Owner only to the extent provided in the Contract 
Documents. 
 
§ 4.2.2 The Architect will visit the site at intervals appropriate to the stage of construction, or as otherwise agreed 
with the Owner, to become generally familiar with the progress and quality of the portion of the Work completed, 
and to determine in general if the Work observed is being performed in a manner indicating that the Work, when 
fully completed, will be in accordance with the Contract Documents. However, the Architect will not be required to 
make exhaustive or continuous on-site inspections to check the quality or quantity of the Work. The Architect will 
not have control over, charge of, or responsibility for the construction means, methods, techniques, sequences or 
procedures, or for the safety precautions and programs in connection with the Work, since these are solely the 
Contractor’s rights and responsibilities under the Contract Documents. 
 
§ 4.2.3 On the basis of the site visits, the Architect will keep the Owner reasonably informed about the progress and 
quality of the portion of the Work completed, and promptly report to the Owner (1) known deviations from the 
Contract Documents, (2) known deviations from the most recent construction schedule submitted by the Contractor, 
and (3) defects and deficiencies observed in the Work. The Architect will not be responsible for the Contractor’s 
failure to perform the Work in accordance with the requirements of the Contract Documents. The Architect will not 
have control over or charge of, and will not be responsible for acts or omissions of, the Contractor, Subcontractors, 
or their agents or employees, or any other persons or entities performing portions of the Work. 
 
§ 4.2.4 Communications  
The Owner and Contractor shall include the Architect in all communications that relate to or affect the Architect’s 
services or professional responsibilities. The Owner shall promptly notify the Architect of the substance of any 
direct communications between the Owner and the Contractor otherwise relating to the Project. Communications by 
and with the Architect’s consultants shall be through the Architect. Communications by and with Subcontractors and 
suppliers shall be through the Contractor. Communications by and with Separate Contractors shall be through the 
Owner. The Contract Documents may specify other communication protocols. 
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§ 4.2.5 Based on the Architect’s evaluations of the Contractor’s Applications for Payment, the Architect will review 
and certify the amounts due the Contractor and will issue Certificates for Payment in such amounts. 
 
§ 4.2.6 The Architect has authority to reject Work that does not conform to the Contract Documents. Whenever the 
Architect considers it necessary or advisable, the Architect will have authority to require inspection or testing of the 
Work in accordance with Sections 13.4.2 and 13.4.3, whether or not the Work is fabricated, installed or completed. 
However, neither this authority of the Architect nor a decision made in good faith either to exercise or not to 
exercise such authority shall give rise to a duty or responsibility of the Architect to the Contractor, Subcontractors, 
suppliers, their agents or employees, or other persons or entities performing portions of the Work. 
 
§ 4.2.7 The Architect will review and approve, or take other appropriate action upon, the Contractor’s submittals 
such as Shop Drawings, Product Data, and Samples, but only for the limited purpose of checking for conformance 
with information given and the design concept expressed in the Contract Documents. The Architect’s action will be 
taken in accordance with the submittal schedule approved by the Architect or, in the absence of an approved 
submittal schedule, with reasonable promptness while allowing sufficient time in the Architect’s professional 
judgment to permit adequate review. Review of such submittals is not conducted for the purpose of determining the 
accuracy and completeness of other details such as dimensions and quantities, or for substantiating instructions for 
installation or performance of equipment or systems, all of which remain the responsibility of the Contractor as 
required by the Contract Documents. The Architect’s review of the Contractor’s submittals shall not relieve the 
Contractor of the obligations under Sections 3.3, 3.5, and 3.12. The Architect’s review shall not constitute approval 
of safety precautions or of any construction means, methods, techniques, sequences, or procedures. The Architect’s 
approval of a specific item shall not indicate approval of an assembly of which the item is a component. 
 
§ 4.2.8 The Architect will prepare Change Orders and Construction Change Directives, and may order minor 
changes in the Work as provided in Section 7.4. The Architect will investigate and make determinations and 
recommendations regarding concealed and unknown conditions as provided in Section 3.7.4. 
 
§ 4.2.9 The Architect will conduct inspections to determine the date or dates of Substantial Completion and the date 
of final completion; issue Certificates of Substantial Completion pursuant to Section 9.8; receive and forward to the 
Owner, for the Owner’s review and records, written warranties and related documents required by the Contract and 
assembled by the Contractor pursuant to Section 9.10; and issue a final Certificate for Payment pursuant to 
Section 9.10. 
 
§ 4.2.10 If the Owner and Architect agree, the Architect will provide one or more Project representatives to assist in 
carrying out the Architect’s responsibilities at the site. The Owner shall notify the Contractor of any change in the 
duties, responsibilities and limitations of authority of the Project representatives. 
 
§ 4.2.11 The Architect will interpret and decide matters concerning performance under, and requirements of, the 
Contract Documents on written request of either the Owner or Contractor. The Architect’s response to such requests 
will be made in writing within any time limits agreed upon or otherwise with reasonable promptness. 
 
§ 4.2.12 Interpretations and decisions of the Architect will be consistent with the intent of, and reasonably inferable 
from, the Contract Documents and will be in writing or in the form of drawings. When making such interpretations 
and decisions, the Architect will endeavor to secure faithful performance by both Owner and Contractor, will not 
show partiality to either, and will not be liable for results of interpretations or decisions rendered in good faith. 
 
§ 4.2.13 The Architect’s decisions on matters relating to aesthetic effect will be final if consistent with the intent 
expressed in the Contract Documents. 
 
§ 4.2.14 The Architect will review and respond to requests for information about the Contract Documents. The 
Architect’s response to such requests will be made in writing within any time limits agreed upon or otherwise with 
reasonable promptness. If appropriate, the Architect will prepare and issue supplemental Drawings and 
Specifications in response to the requests for information. 
 
ARTICLE 5   SUBCONTRACTORS 
§ 5.1 Definitions 
§ 5.1.1 A Subcontractor is a person or entity who has a direct contract with the Contractor to perform a portion of 
the Work at the site. The term “Subcontractor” is referred to throughout the Contract Documents as if singular in 
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number and means a Subcontractor or an authorized representative of the Subcontractor. The term “Subcontractor” 
does not include a Separate Contractor or the subcontractors of a Separate Contractor. 
 
§ 5.1.2 A Sub-subcontractor is a person or entity who has a direct or indirect contract with a Subcontractor to 
perform a portion of the Work at the site. The term “Sub-subcontractor” is referred to throughout the Contract 
Documents as if singular in number and means a Sub-subcontractor or an authorized representative of the Sub-
subcontractor. 
 
§ 5.2 Award of Subcontracts and Other Contracts for Portions of the Work 
§ 5.2.1 Unless otherwise stated in the Contract Documents, the Contractor, as soon as practicable after award of the 
Contract, shall notify the Owner and Architect of the persons or entities proposed for each principal portion of the 
Work, including those who are to furnish materials or equipment fabricated to a special design. Within 14 days of 
receipt of the information, the Architect may notify the Contractor whether the Owner or the Architect (1) has 
reasonable objection to any such proposed person or entity or (2) requires additional time for review. Failure of the 
Architect to provide notice within the 14-day period shall constitute notice of no reasonable objection. 
 
§ 5.2.2 The Contractor shall not contract with a proposed person or entity to whom the Owner or Architect has made 
reasonable and timely objection. The Contractor shall not be required to contract with anyone to whom the 
Contractor has made reasonable objection. 
 
§ 5.2.3 If the Owner or Architect has reasonable objection to a person or entity proposed by the Contractor, the 
Contractor shall propose another to whom the Owner or Architect has no reasonable objection. If the proposed but 
rejected Subcontractor was reasonably capable of performing the Work, the Contract Sum and Contract Time shall 
be increased or decreased by the difference, if any, occasioned by such change, and an appropriate Change Order 
shall be issued before commencement of the substitute Subcontractor’s Work. However, no increase in the Contract 
Sum or Contract Time shall be allowed for such change unless the Contractor has acted promptly and responsively 
in submitting names as required. 
 
§ 5.2.4 The Contractor shall not substitute a Subcontractor, person, or entity for one previously selected if the Owner 
or Architect makes reasonable objection to such substitution. 
 
§ 5.3 Subcontractual Relations 
By appropriate written agreement, the Contractor shall require each Subcontractor, to the extent of the Work to be 
performed by the Subcontractor, to be bound to the Contractor by terms of the Contract Documents, and to assume 
toward the Contractor all the obligations and responsibilities, including the responsibility for safety of the 
Subcontractor’s Work that the Contractor, by these Contract Documents, assumes toward the Owner and Architect. 
Each subcontract agreement shall preserve and protect the rights of the Owner and Architect under the Contract 
Documents with respect to the Work to be performed by the Subcontractor so that subcontracting thereof will not 
prejudice such rights, and shall allow to the Subcontractor, unless specifically provided otherwise in the subcontract 
agreement, the benefit of all rights, remedies, and redress against the Contractor that the Contractor, by the Contract 
Documents, has against the Owner. Where appropriate, the Contractor shall require each Subcontractor to enter into 
similar agreements with Sub-subcontractors. The Contractor shall make available to each proposed Subcontractor, 
prior to the execution of the subcontract agreement, copies of the Contract Documents to which the Subcontractor 
will be bound, and, upon written request of the Subcontractor, identify to the Subcontractor terms and conditions of 
the proposed subcontract agreement that may be at variance with the Contract Documents. Subcontractors will 
similarly make copies of applicable portions of such documents available to their respective proposed Sub-
subcontractors. 
 
§ 5.4 Contingent Assignment of Subcontracts 
§ 5.4.1 Each subcontract agreement for a portion of the Work is assigned by the Contractor to the Owner, provided 
that 

.1 assignment is effective only after termination of the Contract by the Owner for cause pursuant to 
Section 14.2 and only for those subcontract agreements that the Owner accepts by notifying the 
Subcontractor and Contractor; and 

.2 assignment is subject to the prior rights of the surety, if any, obligated under bond relating to the 
Contract. 

 



AIA Document A201® – 2017. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997, 2007 and 2017 by 
The American Institute of Architects. All rights reserved. The “American Institute of Architects,” “AIA,” the AIA Logo, "A201," and “AIA 
Contract Documents” are registered trademarks and may not be used without permission. This draft was produced by AIA software at 15:12:06 
ET on 10/20/2021 under Order No.2114251955 which expires on 10/30/2022, is not for resale, is licensed for one-time use only, and may only 
be used in accordance with the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail copyright@aia.org. 
User Notes:  (1215574615) 

 
21 

 

When the Owner accepts the assignment of a subcontract agreement, the Owner assumes the Contractor’s rights and 
obligations under the subcontract. 
 
§ 5.4.2 Upon such assignment, if the Work has been suspended for more than 30 days, the Subcontractor’s 
compensation shall be equitably adjusted for increases in cost resulting from the suspension. 
 
§ 5.4.3 Upon assignment to the Owner under this Section 5.4, the Owner may further assign the subcontract to a 
successor contractor or other entity. If the Owner assigns the subcontract to a successor contractor or other entity, 
the Owner shall nevertheless remain legally responsible for all of the successor contractor’s obligations under the 
subcontract. 
 
ARTICLE 6   CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS 
§ 6.1 Owner’s Right to Perform Construction and to Award Separate Contracts 
§ 6.1.1 The term “Separate Contractor(s)” shall mean other contractors retained by the Owner under separate 
agreements. The Owner reserves the right to perform construction or operations related to the Project with the 
Owner’s own forces, and with Separate Contractors retained under Conditions of the Contract substantially similar 
to those of this Contract, including those provisions of the Conditions of the Contract related to insurance and 
waiver of subrogation. 
 
§ 6.1.2 When separate contracts are awarded for different portions of the Project or other construction or operations 
on the site, the term “Contractor” in the Contract Documents in each case shall mean the Contractor who executes 
each separate Owner-Contractor Agreement. 
 
§ 6.1.3 The Owner shall provide for coordination of the activities of the Owner’s own forces and of each Separate 
Contractor with the Work of the Contractor, who shall cooperate with them. The Contractor shall participate with 
any Separate Contractors and the Owner in reviewing their construction schedules. The Contractor shall make any 
revisions to its construction schedule deemed necessary after a joint review and mutual agreement. The construction 
schedules shall then constitute the schedules to be used by the Contractor, Separate Contractors, and the Owner until 
subsequently revised. 
 
§ 6.1.4 Unless otherwise provided in the Contract Documents, when the Owner performs construction or operations 
related to the Project with the Owner’s own forces or with Separate Contractors, the Owner or its Separate 
Contractors shall have the same obligations and rights that the Contractor has under the Conditions of the Contract, 
including, without excluding others, those stated in Article 3, this Article 6, and Articles 10, 11, and 12. 
 
§ 6.2 Mutual Responsibility 
§ 6.2.1 The Contractor shall afford the Owner and Separate Contractors reasonable opportunity for introduction and 
storage of their materials and equipment and performance of their activities, and shall connect and coordinate the 
Contractor’s construction and operations with theirs as required by the Contract Documents. 
 
§ 6.2.2 If part of the Contractor’s Work depends for proper execution or results upon construction or operations by 
the Owner or a Separate Contractor, the Contractor shall, prior to proceeding with that portion of the Work, 
promptly notify the Architect of apparent discrepancies or defects in the construction or operations by the Owner or 
Separate Contractor that would render it unsuitable for proper execution and results of the Contractor’s Work. 
Failure of the Contractor to notify the Architect of apparent discrepancies or defects prior to proceeding with the 
Work shall constitute an acknowledgment that the Owner’s or Separate Contractor’s completed or partially 
completed construction is fit and proper to receive the Contractor’s Work. The Contractor shall not be responsible 
for discrepancies or defects in the construction or operations by the Owner or Separate Contractor that are not 
apparent. 
 
§ 6.2.3 The Contractor shall reimburse the Owner for costs the Owner incurs that are payable to a Separate 
Contractor because of the Contractor’s delays, improperly timed activities or defective construction. The Owner 
shall be responsible to the Contractor for costs the Contractor incurs because of a Separate Contractor’s delays, 
improperly timed activities, damage to the Work or defective construction. 
 
§ 6.2.4 The Contractor shall promptly remedy damage that the Contractor wrongfully causes to completed or 
partially completed construction or to property of the Owner or Separate Contractor as provided in Section 10.2.5. 
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§ 6.2.5 The Owner and each Separate Contractor shall have the same responsibilities for cutting and patching as are 
described for the Contractor in Section 3.14. 
 
§ 6.3 Owner’s Right to Clean Up 
If a dispute arises among the Contractor, Separate Contractors, and the Owner as to the responsibility under their 
respective contracts for maintaining the premises and surrounding area free from waste materials and rubbish, the 
Owner may clean up and the Architect will allocate the cost among those responsible. 
 
ARTICLE 7   CHANGES IN THE WORK 
§ 7.1 General 
§ 7.1.1 Changes in the Work may be accomplished after execution of the Contract, and without invalidating the 
Contract, by Change Order, Construction Change Directive or order for a minor change in the Work, subject to the 
limitations stated in this Article 7 and elsewhere in the Contract Documents. 
 
§ 7.1.2 A Change Order shall be based upon agreement among the Owner, Contractor, and Architect. A 
Construction Change Directive requires agreement by the Owner and Architect and may or may not be agreed to by 
the Contractor. An order for a minor change in the Work may be issued by the Architect alone. 
 
§ 7.1.3 Changes in the Work shall be performed under applicable provisions of the Contract Documents. The 
Contractor shall proceed promptly with changes in the Work, unless otherwise provided in the Change Order, 
Construction Change Directive, or order for a minor change in the Work. 
 
§ 7.2 Change Orders 
§ 7.2.1 A Change Order is a written instrument prepared by the Architect and signed by the Owner, Contractor, and 
Architect stating their agreement upon all of the following: 

.1 The change in the Work; 

.2 The amount of the adjustment, if any, in the Contract Sum; and 

.3 The extent of the adjustment, if any, in the Contract Time. 
 
§ 7.3 Construction Change Directives 
§ 7.3.1 A Construction Change Directive is a written order prepared by the Architect and signed by the Owner and 
Architect, directing a change in the Work prior to agreement on adjustment, if any, in the Contract Sum or Contract 
Time, or both. The Owner may by Construction Change Directive, without invalidating the Contract, order changes 
in the Work within the general scope of the Contract consisting of additions, deletions, or other revisions, the 
Contract Sum and Contract Time being adjusted accordingly. 
 
§ 7.3.2 A Construction Change Directive shall be used in the absence of total agreement on the terms of a Change 
Order. 
 
§ 7.3.3 If the Construction Change Directive provides for an adjustment to the Contract Sum, the adjustment shall be 
based on one of the following methods: 

.1 Mutual acceptance of a lump sum properly itemized and supported by sufficient substantiating data to 
permit evaluation; 

.2 Unit prices stated in the Contract Documents or subsequently agreed upon; 

.3 Cost to be determined in a manner agreed upon by the parties and a mutually acceptable fixed or 
percentage fee; or 

.4 As provided in Section 7.3.4. 
 
§ 7.3.4 If the Contractor does not respond promptly or disagrees with the method for adjustment in the Contract 
Sum, the Architect shall determine the adjustment on the basis of reasonable expenditures and savings of those 
performing the Work attributable to the change, including, in case of an increase in the Contract Sum, an amount for 
overhead and profit as set forth in the Agreement, or if no such amount is set forth in the Agreement, a reasonable 
amount. In such case, and also under Section 7.3.3.3, the Contractor shall keep and present, in such form as the 
Architect may prescribe, an itemized accounting together with appropriate supporting data. Unless otherwise 
provided in the Contract Documents, costs for the purposes of this Section 7.3.4 shall be limited to the following: 

.1 Costs of labor, including applicable payroll taxes, fringe benefits required by agreement or custom, 
workers’ compensation insurance, and other employee costs approved by the Architect; 
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.2 Costs of materials, supplies, and equipment, including cost of transportation, whether incorporated or 
consumed; 

.3 Rental costs of machinery and equipment, exclusive of hand tools, whether rented from the 
Contractor or others; 

.4 Costs of premiums for all bonds and insurance, permit fees, and sales, use, or similar taxes, directly 
related to the change; and 

.5 Costs of supervision and field office personnel directly attributable to the change. 
 
§ 7.3.5 If the Contractor disagrees with the adjustment in the Contract Time, the Contractor may make a Claim in 
accordance with applicable provisions of Article 15. 
 
§ 7.3.6 Upon receipt of a Construction Change Directive, the Contractor shall promptly proceed with the change in 
the Work involved and advise the Architect of the Contractor’s agreement or disagreement with the method, if any, 
provided in the Construction Change Directive for determining the proposed adjustment in the Contract Sum or 
Contract Time. 
 
§ 7.3.7 A Construction Change Directive signed by the Contractor indicates the Contractor’s agreement therewith, 
including adjustment in Contract Sum and Contract Time or the method for determining them. Such agreement shall 
be effective immediately and shall be recorded as a Change Order. 
 
§ 7.3.8 The amount of credit to be allowed by the Contractor to the Owner for a deletion or change that results in a 
net decrease in the Contract Sum shall be actual net cost as confirmed by the Architect. When both additions and 
credits covering related Work or substitutions are involved in a change, the allowance for overhead and profit shall 
be figured on the basis of net increase, if any, with respect to that change. 
 
§ 7.3.9 Pending final determination of the total cost of a Construction Change Directive to the Owner, the Contractor 
may request payment for Work completed under the Construction Change Directive in Applications for Payment. 
The Architect will make an interim determination for purposes of monthly certification for payment for those costs 
and certify for payment the amount that the Architect determines, in the Architect’s professional judgment, to be 
reasonably justified. The Architect’s interim determination of cost shall adjust the Contract Sum on the same basis 
as a Change Order, subject to the right of either party to disagree and assert a Claim in accordance with Article 15. 
 
§ 7.3.10 When the Owner and Contractor agree with a determination made by the Architect concerning the 
adjustments in the Contract Sum and Contract Time, or otherwise reach agreement upon the adjustments, such 
agreement shall be effective immediately and the Architect will prepare a Change Order. Change Orders may be 
issued for all or any part of a Construction Change Directive. 
 
§ 7.4 Minor Changes in the Work 
The Architect may order minor changes in the Work that are consistent with the intent of the Contract Documents 
and do not involve an adjustment in the Contract Sum or an extension of the Contract Time. The Architect’s order 
for minor changes shall be in writing. If the Contractor believes that the proposed minor change in the Work will 
affect the Contract Sum or Contract Time, the Contractor shall notify the Architect and shall not proceed to 
implement the change in the Work. If the Contractor performs the Work set forth in the Architect’s order for a minor 
change without prior notice to the Architect that such change will affect the Contract Sum or Contract Time, the 
Contractor waives any adjustment to the Contract Sum or extension of the Contract Time. 
 
ARTICLE 8   TIME 
§ 8.1 Definitions 
§ 8.1.1 Unless otherwise provided, Contract Time is the period of time, including authorized adjustments, allotted in 
the Contract Documents for Substantial Completion of the Work. 
 
§ 8.1.2 The date of commencement of the Work is the date established in the Agreement. 
 
§ 8.1.3 The date of Substantial Completion is the date certified by the Architect in accordance with Section 9.8. 
 
§ 8.1.4 The term “day” as used in the Contract Documents shall mean calendar day unless otherwise specifically 
defined. 
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§ 8.2 Progress and Completion 
§ 8.2.1 Time limits stated in the Contract Documents are of the essence of the Contract. By executing the 
Agreement, the Contractor confirms that the Contract Time is a reasonable period for performing the Work. 
 
§ 8.2.2 The Contractor shall not knowingly, except by agreement or instruction of the Owner in writing, commence 
the Work prior to the effective date of insurance required to be furnished by the Contractor and Owner. 
 
§ 8.2.3 The Contractor shall proceed expeditiously with adequate forces and shall achieve Substantial Completion 
within the Contract Time. 
 
§ 8.3 Delays and Extensions of Time 
§ 8.3.1 If the Contractor is delayed at any time in the commencement or progress of the Work by (1) an act or 
neglect of the Owner or Architect, of an employee of either, or of a Separate Contractor; (2) by changes ordered in 
the Work; (3) by labor disputes, fire, unusual delay in deliveries, unavoidable casualties, adverse weather conditions 
documented in accordance with Section 15.1.6.2, or other causes beyond the Contractor’s control; (4) by delay 
authorized by the Owner pending mediation and binding dispute resolution; or (5) by other causes that the 
Contractor asserts, and the Architect determines, justify delay, then the Contract Time shall be extended for such 
reasonable time as the Architect may determine. 
 
§ 8.3.2 Claims relating to time shall be made in accordance with applicable provisions of Article 15. 
 
§ 8.3.3 This Section 8.3 does not preclude recovery of damages for delay by either party under other provisions of 
the Contract Documents. 
 
ARTICLE 9   PAYMENTS AND COMPLETION 
§ 9.1 Contract Sum 
§ 9.1.1 The Contract Sum is stated in the Agreement and, including authorized adjustments, is the total amount 
payable by the Owner to the Contractor for performance of the Work under the Contract Documents. 
 
§ 9.1.2 If unit prices are stated in the Contract Documents or subsequently agreed upon, and if quantities originally 
contemplated are materially changed so that application of such unit prices to the actual quantities causes substantial 
inequity to the Owner or Contractor, the applicable unit prices shall be equitably adjusted. 
 
§ 9.2 Schedule of Values 
Where the Contract is based on a stipulated sum or Guaranteed Maximum Price, the Contractor shall submit a 
schedule of values to the Architect before the first Application for Payment, allocating the entire Contract Sum to 
the various portions of the Work. The schedule of values shall be prepared in the form, and supported by the data to 
substantiate its accuracy, required by the Architect. This schedule, unless objected to by the Architect, shall be used 
as a basis for reviewing the Contractor’s Applications for Payment. Any changes to the schedule of values shall be 
submitted to the Architect and supported by such data to substantiate its accuracy as the Architect may require, and 
unless objected to by the Architect, shall be used as a basis for reviewing the Contractor’s subsequent Applications 
for Payment. 
 
§ 9.3 Applications for Payment 
§ 9.3.1 At least ten days before the date established for each progress payment, the Contractor shall submit to the 
Architect an itemized Application for Payment prepared in accordance with the schedule of values, if required under 
Section 9.2, for completed portions of the Work. The application shall be notarized, if required, and supported by all 
data substantiating the Contractor’s right to payment that the Owner or Architect require, such as copies of 
requisitions, and releases and waivers of liens from Subcontractors and suppliers, and shall reflect retainage if 
provided for in the Contract Documents. 
 
§ 9.3.1.1 As provided in Section 7.3.9, such applications may include requests for payment on account of changes in 
the Work that have been properly authorized by Construction Change Directives, or by interim determinations of the 
Architect, but not yet included in Change Orders. 
 
§ 9.3.1.2 Applications for Payment shall not include requests for payment for portions of the Work for which the 
Contractor does not intend to pay a Subcontractor or supplier, unless such Work has been performed by others 
whom the Contractor intends to pay. 
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§ 9.3.2 Unless otherwise provided in the Contract Documents, payments shall be made on account of materials and 
equipment delivered and suitably stored at the site for subsequent incorporation in the Work. If approved in advance 
by the Owner, payment may similarly be made for materials and equipment suitably stored off the site at a location 
agreed upon in writing. Payment for materials and equipment stored on or off the site shall be conditioned upon 
compliance by the Contractor with procedures satisfactory to the Owner to establish the Owner’s title to such 
materials and equipment or otherwise protect the Owner’s interest, and shall include the costs of applicable 
insurance, storage, and transportation to the site, for such materials and equipment stored off the site. 
 
§ 9.3.3 The Contractor warrants that title to all Work covered by an Application for Payment will pass to the Owner 
no later than the time of payment. The Contractor further warrants that upon submittal of an Application for 
Payment all Work for which Certificates for Payment have been previously issued and payments received from the 
Owner shall, to the best of the Contractor’s knowledge, information, and belief, be free and clear of liens, claims, 
security interests, or encumbrances, in favor of the Contractor, Subcontractors, suppliers, or other persons or entities 
that provided labor, materials, and equipment relating to the Work. 
 
§ 9.4 Certificates for Payment 
§ 9.4.1 The Architect will, within seven days after receipt of the Contractor’s Application for Payment, either (1) 
issue to the Owner a Certificate for Payment in the full amount of the Application for Payment, with a copy to the 
Contractor; or (2) issue to the Owner a Certificate for Payment for such amount as the Architect determines is 
properly due, and notify the Contractor and Owner of the Architect’s reasons for withholding certification in part as 
provided in Section 9.5.1; or (3) withhold certification of the entire Application for Payment, and notify the 
Contractor and Owner of the Architect’s reason for withholding certification in whole as provided in Section 9.5.1. 
 
§ 9.4.2 The issuance of a Certificate for Payment will constitute a representation by the Architect to the Owner, 
based on the Architect’s evaluation of the Work and the data in the Application for Payment, that, to the best of the 
Architect’s knowledge, information, and belief, the Work has progressed to the point indicated, the quality of the 
Work is in accordance with the Contract Documents, and that the Contractor is entitled to payment in the amount 
certified. The foregoing representations are subject to an evaluation of the Work for conformance with the Contract 
Documents upon Substantial Completion, to results of subsequent tests and inspections, to correction of minor 
deviations from the Contract Documents prior to completion, and to specific qualifications expressed by the 
Architect. However, the issuance of a Certificate for Payment will not be a representation that the Architect has (1) 
made exhaustive or continuous on-site inspections to check the quality or quantity of the Work; (2) reviewed 
construction means, methods, techniques, sequences, or procedures; (3) reviewed copies of requisitions received 
from Subcontractors and suppliers and other data requested by the Owner to substantiate the Contractor’s right to 
payment; or (4) made examination to ascertain how or for what purpose the Contractor has used money previously 
paid on account of the Contract Sum. 
 
§ 9.5 Decisions to Withhold Certification 
§ 9.5.1 The Architect may withhold a Certificate for Payment in whole or in part, to the extent reasonably necessary 
to protect the Owner, if in the Architect’s opinion the representations to the Owner required by Section 9.4.2 cannot 
be made. If the Architect is unable to certify payment in the amount of the Application, the Architect will notify the 
Contractor and Owner as provided in Section 9.4.1. If the Contractor and Architect cannot agree on a revised 
amount, the Architect will promptly issue a Certificate for Payment for the amount for which the Architect is able to 
make such representations to the Owner. The Architect may also withhold a Certificate for Payment or, because of 
subsequently discovered evidence, may nullify the whole or a part of a Certificate for Payment previously issued, to 
such extent as may be necessary in the Architect’s opinion to protect the Owner from loss for which the Contractor 
is responsible, including loss resulting from acts and omissions described in Section 3.3.2, because of 

.1 defective Work not remedied; 

.2 third party claims filed or reasonable evidence indicating probable filing of such claims, unless 
security acceptable to the Owner is provided by the Contractor; 

.3 failure of the Contractor to make payments properly to Subcontractors or suppliers for labor, 
materials or equipment; 

.4 reasonable evidence that the Work cannot be completed for the unpaid balance of the Contract Sum; 

.5 damage to the Owner or a Separate Contractor; 

.6 reasonable evidence that the Work will not be completed within the Contract Time, and that the 
unpaid balance would not be adequate to cover actual or liquidated damages for the anticipated delay; 
or 
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.7 repeated failure to carry out the Work in accordance with the Contract Documents.  
 
§ 9.5.2 When either party disputes the Architect’s decision regarding a Certificate for Payment under Section 9.5.1, 
in whole or in part, that party may submit a Claim in accordance with Article 15. 
 
§ 9.5.3 When the reasons for withholding certification are removed, certification will be made for amounts 
previously withheld. 
 
§ 9.5.4 If the Architect withholds certification for payment under Section 9.5.1.3, the Owner may, at its sole option, 
issue joint checks to the Contractor and to any Subcontractor or supplier to whom the Contractor failed to make 
payment for Work properly performed or material or equipment suitably delivered. If the Owner makes payments by 
joint check, the Owner shall notify the Architect and the Contractor shall reflect such payment on its next 
Application for Payment. 
 
§ 9.6 Progress Payments 
§ 9.6.1 After the Architect has issued a Certificate for Payment, the Owner shall make payment in the manner and 
within the time provided in the Contract Documents, and shall so notify the Architect. 
 
§ 9.6.2 The Contractor shall pay each Subcontractor, no later than seven days after receipt of payment from the 
Owner, the amount to which the Subcontractor is entitled, reflecting percentages actually retained from payments to 
the Contractor on account of the Subcontractor’s portion of the Work. The Contractor shall, by appropriate 
agreement with each Subcontractor, require each Subcontractor to make payments to Sub-subcontractors in a similar 
manner. 
 
§ 9.6.3 The Architect will, on request, furnish to a Subcontractor, if practicable, information regarding percentages 
of completion or amounts applied for by the Contractor and action taken thereon by the Architect and Owner on 
account of portions of the Work done by such Subcontractor. 
 
§ 9.6.4 The Owner has the right to request written evidence from the Contractor that the Contractor has properly 
paid Subcontractors and suppliers amounts paid by the Owner to the Contractor for subcontracted Work. If the 
Contractor fails to furnish such evidence within seven days, the Owner shall have the right to contact Subcontractors 
and suppliers to ascertain whether they have been properly paid. Neither the Owner nor Architect shall have an 
obligation to pay, or to see to the payment of money to, a Subcontractor or supplier, except as may otherwise be 
required by law. 
 
§ 9.6.5 The Contractor’s payments to suppliers shall be treated in a manner similar to that provided in Sections 
9.6.2, 9.6.3 and 9.6.4. 
 
§ 9.6.6 A Certificate for Payment, a progress payment, or partial or entire use or occupancy of the Project by the 
Owner shall not constitute acceptance of Work not in accordance with the Contract Documents. 
 
§ 9.6.7 Unless the Contractor provides the Owner with a payment bond in the full penal sum of the Contract Sum, 
payments received by the Contractor for Work properly performed by Subcontractors or provided by suppliers shall 
be held by the Contractor for those Subcontractors or suppliers who performed Work or furnished materials, or both, 
under contract with the Contractor for which payment was made by the Owner. Nothing contained herein shall 
require money to be placed in a separate account and not commingled with money of the Contractor, create any 
fiduciary liability or tort liability on the part of the Contractor for breach of trust, or entitle any person or entity to an 
award of punitive damages against the Contractor for breach of the requirements of this provision. 
 
§ 9.6.8 Provided the Owner has fulfilled its payment obligations under the Contract Documents, the Contractor shall 
defend and indemnify the Owner from all loss, liability, damage or expense, including reasonable attorney’s fees 
and litigation expenses, arising out of any lien claim or other claim for payment by any Subcontractor or supplier of 
any tier. Upon receipt of notice of a lien claim or other claim for payment, the Owner shall notify the Contractor. If 
approved by the applicable court, when required, the Contractor may substitute a surety bond for the property 
against which the lien or other claim for payment has been asserted. 
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§ 9.7 Failure of Payment 
If the Architect does not issue a Certificate for Payment, through no fault of the Contractor, within seven days after 
receipt of the Contractor’s Application for Payment, or if the Owner does not pay the Contractor within seven days 
after the date established in the Contract Documents, the amount certified by the Architect or awarded by binding 
dispute resolution, then the Contractor may, upon seven additional days’ notice to the Owner and Architect, stop the 
Work until payment of the amount owing has been received. The Contract Time shall be extended appropriately and 
the Contract Sum shall be increased by the amount of the Contractor’s reasonable costs of shutdown, delay and start-
up, plus interest as provided for in the Contract Documents. 
 
§ 9.8 Substantial Completion 
§ 9.8.1 Substantial Completion is the stage in the progress of the Work when the Work or designated portion thereof 
is sufficiently complete in accordance with the Contract Documents so that the Owner can occupy or utilize the 
Work for its intended use. 
 
§ 9.8.2 When the Contractor considers that the Work, or a portion thereof which the Owner agrees to accept 
separately, is substantially complete, the Contractor shall prepare and submit to the Architect a comprehensive list of 
items to be completed or corrected prior to final payment. Failure to include an item on such list does not alter the 
responsibility of the Contractor to complete all Work in accordance with the Contract Documents. 
 
§ 9.8.3 Upon receipt of the Contractor’s list, the Architect will make an inspection to determine whether the Work or 
designated portion thereof is substantially complete. If the Architect’s inspection discloses any item, whether or not 
included on the Contractor’s list, which is not sufficiently complete in accordance with the Contract Documents so 
that the Owner can occupy or utilize the Work or designated portion thereof for its intended use, the Contractor 
shall, before issuance of the Certificate of Substantial Completion, complete or correct such item upon notification 
by the Architect. In such case, the Contractor shall then submit a request for another inspection by the Architect to 
determine Substantial Completion. 
 
§ 9.8.4 When the Work or designated portion thereof is substantially complete, the Architect will prepare a 
Certificate of Substantial Completion that shall establish the date of Substantial Completion; establish 
responsibilities of the Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and 
insurance; and fix the time within which the Contractor shall finish all items on the list accompanying the 
Certificate. Warranties required by the Contract Documents shall commence on the date of Substantial Completion 
of the Work or designated portion thereof unless otherwise provided in the Certificate of Substantial Completion. 
 
§ 9.8.5 The Certificate of Substantial Completion shall be submitted to the Owner and Contractor for their written 
acceptance of responsibilities assigned to them in the Certificate. Upon such acceptance, and consent of surety if 
any, the Owner shall make payment of retainage applying to the Work or designated portion thereof. Such payment 
shall be adjusted for Work that is incomplete or not in accordance with the requirements of the Contract Documents. 
 
§ 9.9 Partial Occupancy or Use 
§ 9.9.1 The Owner may occupy or use any completed or partially completed portion of the Work at any stage when 
such portion is designated by separate agreement with the Contractor, provided such occupancy or use is consented 
to by the insurer and authorized by public authorities having jurisdiction over the Project. Such partial occupancy or 
use may commence whether or not the portion is substantially complete, provided the Owner and Contractor have 
accepted in writing the responsibilities assigned to each of them for payments, retainage, if any, security, 
maintenance, heat, utilities, damage to the Work and insurance, and have agreed in writing concerning the period for 
correction of the Work and commencement of warranties required by the Contract Documents. When the Contractor 
considers a portion substantially complete, the Contractor shall prepare and submit a list to the Architect as provided 
under Section 9.8.2. Consent of the Contractor to partial occupancy or use shall not be unreasonably withheld. The 
stage of the progress of the Work shall be determined by written agreement between the Owner and Contractor or, if 
no agreement is reached, by decision of the Architect. 
 
§ 9.9.2 Immediately prior to such partial occupancy or use, the Owner, Contractor, and Architect shall jointly 
inspect the area to be occupied or portion of the Work to be used in order to determine and record the condition of 
the Work. 
 
§ 9.9.3 Unless otherwise agreed upon, partial occupancy or use of a portion or portions of the Work shall not 
constitute acceptance of Work not complying with the requirements of the Contract Documents. 
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§ 9.10 Final Completion and Final Payment 
§ 9.10.1 Upon receipt of the Contractor’s notice that the Work is ready for final inspection and acceptance and upon 
receipt of a final Application for Payment, the Architect will promptly make such inspection. When the Architect 
finds the Work acceptable under the Contract Documents and the Contract fully performed, the Architect will 
promptly issue a final Certificate for Payment stating that to the best of the Architect’s knowledge, information and 
belief, and on the basis of the Architect’s on-site visits and inspections, the Work has been completed in accordance 
with the Contract Documents and that the entire balance found to be due the Contractor and noted in the final 
Certificate is due and payable. The Architect’s final Certificate for Payment will constitute a further representation 
that conditions listed in Section 9.10.2 as precedent to the Contractor’s being entitled to final payment have been 
fulfilled. 
 
§ 9.10.2 Neither final payment nor any remaining retained percentage shall become due until the Contractor submits 
to the Architect (1) an affidavit that payrolls, bills for materials and equipment, and other indebtedness connected 
with the Work for which the Owner or the Owner’s property might be responsible or encumbered (less amounts 
withheld by Owner) have been paid or otherwise satisfied, (2) a certificate evidencing that insurance required by the 
Contract Documents to remain in force after final payment is currently in effect, (3) a written statement that the 
Contractor knows of no reason that the insurance will not be renewable to cover the period required by the Contract 
Documents, (4) consent of surety, if any, to final payment, (5) documentation of any special warranties, such as 
manufacturers’ warranties or specific Subcontractor warranties, and (6) if required by the Owner, other data 
establishing payment or satisfaction of obligations, such as receipts and releases and waivers of liens, claims, 
security interests, or encumbrances arising out of the Contract, to the extent and in such form as may be designated 
by the Owner. If a Subcontractor refuses to furnish a release or waiver required by the Owner, the Contractor may 
furnish a bond satisfactory to the Owner to indemnify the Owner against such lien, claim, security interest, or 
encumbrance. If a lien, claim, security interest, or encumbrance remains unsatisfied after payments are made, the 
Contractor shall refund to the Owner all money that the Owner may be compelled to pay in discharging the lien, 
claim, security interest, or encumbrance, including all costs and reasonable attorneys’ fees. 
 
§ 9.10.3 If, after Substantial Completion of the Work, final completion thereof is materially delayed through no fault 
of the Contractor or by issuance of Change Orders affecting final completion, and the Architect so confirms, the 
Owner shall, upon application by the Contractor and certification by the Architect, and without terminating the 
Contract, make payment of the balance due for that portion of the Work fully completed, corrected, and accepted. If 
the remaining balance for Work not fully completed or corrected is less than retainage stipulated in the Contract 
Documents, and if bonds have been furnished, the written consent of the surety to payment of the balance due for 
that portion of the Work fully completed and accepted shall be submitted by the Contractor to the Architect prior to 
certification of such payment. Such payment shall be made under terms and conditions governing final payment, 
except that it shall not constitute a waiver of Claims. 
 
§ 9.10.4 The making of final payment shall constitute a waiver of Claims by the Owner except those arising from 

.1 liens, Claims, security interests, or encumbrances arising out of the Contract and unsettled; 

.2 failure of the Work to comply with the requirements of the Contract Documents;  

.3 terms of special warranties required by the Contract Documents; or 

.4 audits performed by the Owner, if permitted by the Contract Documents, after final payment. 
 
§ 9.10.5 Acceptance of final payment by the Contractor, a Subcontractor, or a supplier, shall constitute a waiver of 
claims by that payee except those previously made in writing and identified by that payee as unsettled at the time of 
final Application for Payment. 
 
ARTICLE 10   PROTECTION OF PERSONS AND PROPERTY 
§ 10.1 Safety Precautions and Programs 
The Contractor shall be responsible for initiating, maintaining, and supervising all safety precautions and programs 
in connection with the performance of the Contract. 
 
§ 10.2 Safety of Persons and Property 
§ 10.2.1 The Contractor shall take reasonable precautions for safety of, and shall provide reasonable protection to 
prevent damage, injury, or loss to 

.1 employees on the Work and other persons who may be affected thereby; 
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.2 the Work and materials and equipment to be incorporated therein, whether in storage on or off the 
site, under care, custody, or control of the Contractor, a Subcontractor, or a Sub-subcontractor; and 

.3 other property at the site or adjacent thereto, such as trees, shrubs, lawns, walks, pavements, 
roadways, structures, and utilities not designated for removal, relocation, or replacement in the course 
of construction. 

 
§ 10.2.2 The Contractor shall comply with, and give notices required by applicable laws, statutes, ordinances, codes, 
rules and regulations, and lawful orders of public authorities, bearing on safety of persons or property or their 
protection from damage, injury, or loss. 
 
§ 10.2.3 The Contractor shall implement, erect, and maintain, as required by existing conditions and performance of 
the Contract, reasonable safeguards for safety and protection, including posting danger signs and other warnings 
against hazards; promulgating safety regulations; and notifying the owners and users of adjacent sites and utilities of 
the safeguards. 
 
§ 10.2.4 When use or storage of explosives or other hazardous materials or equipment, or unusual methods are 
necessary for execution of the Work, the Contractor shall exercise utmost care and carry on such activities under 
supervision of properly qualified personnel. 
 
§ 10.2.5 The Contractor shall promptly remedy damage and loss (other than damage or loss insured under property 
insurance required by the Contract Documents) to property referred to in Sections 10.2.1.2 and 10.2.1.3 caused in 
whole or in part by the Contractor, a Subcontractor, a Sub-subcontractor, or anyone directly or indirectly employed 
by any of them, or by anyone for whose acts they may be liable and for which the Contractor is responsible under 
Sections 10.2.1.2 and 10.2.1.3. The Contractor may make a Claim for the cost to remedy the damage or loss to the 
extent such damage or loss is attributable to acts or omissions of the Owner or Architect or anyone directly or 
indirectly employed by either of them, or by anyone for whose acts either of them may be liable, and not attributable 
to the fault or negligence of the Contractor. The foregoing obligations of the Contractor are in addition to the 
Contractor’s obligations under Section 3.18. 
 
§ 10.2.6 The Contractor shall designate a responsible member of the Contractor’s organization at the site whose duty 
shall be the prevention of accidents. This person shall be the Contractor’s superintendent unless otherwise 
designated by the Contractor in writing to the Owner and Architect. 
 
§ 10.2.7 The Contractor shall not permit any part of the construction or site to be loaded so as to cause damage or 
create an unsafe condition. 
 
§ 10.2.8 Injury or Damage to Person or Property 
If either party suffers injury or damage to person or property because of an act or omission of the other party, or of 
others for whose acts such party is legally responsible, notice of the injury or damage, whether or not insured, shall 
be given to the other party within a reasonable time not exceeding 21 days after discovery. The notice shall provide 
sufficient detail to enable the other party to investigate the matter. 
 
§ 10.3 Hazardous Materials and Substances 
§ 10.3.1 The Contractor is responsible for compliance with any requirements included in the Contract Documents 
regarding hazardous materials or substances. If the Contractor encounters a hazardous material or substance not 
addressed in the Contract Documents and if reasonable precautions will be inadequate to prevent foreseeable bodily 
injury or death to persons resulting from a material or substance, including but not limited to asbestos or 
polychlorinated biphenyl (PCB), encountered on the site by the Contractor, the Contractor shall, upon recognizing 
the condition, immediately stop Work in the affected area and notify the Owner and Architect of the condition. 
 
§ 10.3.2 Upon receipt of the Contractor’s notice, the Owner shall obtain the services of a licensed laboratory to 
verify the presence or absence of the material or substance reported by the Contractor and, in the event such material 
or substance is found to be present, to cause it to be rendered harmless. Unless otherwise required by the Contract 
Documents, the Owner shall furnish in writing to the Contractor and Architect the names and qualifications of 
persons or entities who are to perform tests verifying the presence or absence of the material or substance or who are 
to perform the task of removal or safe containment of the material or substance. The Contractor and the Architect 
will promptly reply to the Owner in writing stating whether or not either has reasonable objection to the persons or 
entities proposed by the Owner. If either the Contractor or Architect has an objection to a person or entity proposed 
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by the Owner, the Owner shall propose another to whom the Contractor and the Architect have no reasonable 
objection. When the material or substance has been rendered harmless, Work in the affected area shall resume upon 
written agreement of the Owner and Contractor. By Change Order, the Contract Time shall be extended 
appropriately and the Contract Sum shall be increased by the amount of the Contractor’s reasonable additional costs 
of shutdown, delay, and start-up. 
 
§ 10.3.3 To the fullest extent permitted by law, the Owner shall indemnify and hold harmless the Contractor, 
Subcontractors, Architect, Architect’s consultants, and agents and employees of any of them from and against 
claims, damages, losses, and expenses, including but not limited to attorneys’ fees, arising out of or resulting from 
performance of the Work in the affected area if in fact the material or substance presents the risk of bodily injury or 
death as described in Section 10.3.1 and has not been rendered harmless, provided that such claim, damage, loss, or 
expense is attributable to bodily injury, sickness, disease or death, or to injury to or destruction of tangible property 
(other than the Work itself), except to the extent that such damage, loss, or expense is due to the fault or negligence 
of the party seeking indemnity. 
 
§ 10.3.4 The Owner shall not be responsible under this Section 10.3 for hazardous materials or substances the 
Contractor brings to the site unless such materials or substances are required by the Contract Documents. The 
Owner shall be responsible for hazardous materials or substances required by the Contract Documents, except to the 
extent of the Contractor’s fault or negligence in the use and handling of such materials or substances. 
 
§ 10.3.5 The Contractor shall reimburse the Owner for the cost and expense the Owner incurs (1) for remediation of 
hazardous materials or substances the Contractor brings to the site and negligently handles, or (2) where the 
Contractor fails to perform its obligations under Section 10.3.1, except to the extent that the cost and expense are 
due to the Owner’s fault or negligence. 
 
§ 10.3.6 If, without negligence on the part of the Contractor, the Contractor is held liable by a government agency 
for the cost of remediation of a hazardous material or substance solely by reason of performing Work as required by 
the Contract Documents, the Owner shall reimburse the Contractor for all cost and expense thereby incurred. 
 
§ 10.4 Emergencies 
In an emergency affecting safety of persons or property, the Contractor shall act, at the Contractor’s discretion, to 
prevent threatened damage, injury, or loss. Additional compensation or extension of time claimed by the Contractor 
on account of an emergency shall be determined as provided in Article 15 and Article 7. 
 
ARTICLE 11   INSURANCE AND BONDS 
§ 11.1 Contractor’s Insurance and Bonds 
§ 11.1.1 The Contractor shall purchase and maintain insurance of the types and limits of liability, containing the 
endorsements, and subject to the terms and conditions, as described in the Agreement or elsewhere in the Contract 
Documents. The Contractor shall purchase and maintain the required insurance from an insurance company or 
insurance companies lawfully authorized to issue insurance in the jurisdiction where the Project is located. The 
Owner, Architect, and Architect’s consultants shall be named as additional insureds under the Contractor’s 
commercial general liability policy or as otherwise described in the Contract Documents. 
 
§ 11.1.2 The Contractor shall provide surety bonds of the types, for such penal sums, and subject to such terms and 
conditions as required by the Contract Documents. The Contractor shall purchase and maintain the required bonds 
from a company or companies lawfully authorized to issue surety bonds in the jurisdiction where the Project is 
located. 
 
§ 11.1.3 Upon the request of any person or entity appearing to be a potential beneficiary of bonds covering payment 
of obligations arising under the Contract, the Contractor shall promptly furnish a copy of the bonds or shall 
authorize a copy to be furnished. 
 
§ 11.1.4 Notice of Cancellation or Expiration of Contractor’s Required Insurance. Within three (3) business days of the 
date the Contractor becomes aware of an impending or actual cancellation or expiration of any insurance required by 
the Contract Documents, the Contractor shall provide notice to the Owner of such impending or actual cancellation 
or expiration. Upon receipt of notice from the Contractor, the Owner shall, unless the lapse in coverage arises from 
an act or omission of the Owner, have the right to stop the Work until the lapse in coverage has been cured by the 
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procurement of replacement coverage by the Contractor. The furnishing of notice by the Contractor shall not relieve 
the Contractor of any contractual obligation to provide any required coverage. 
 
§ 11.2 Owner’s Insurance 
§ 11.2.1 The Owner shall purchase and maintain insurance of the types and limits of liability, containing the 
endorsements, and subject to the terms and conditions, as described in the Agreement or elsewhere in the Contract 
Documents. The Owner shall purchase and maintain the required insurance from an insurance company or insurance 
companies lawfully authorized to issue insurance in the jurisdiction where the Project is located.  
 
§ 11.2.2 Failure to Purchase Required Property Insurance. If the Owner fails to purchase and maintain the required 
property insurance, with all of the coverages and in the amounts described in the Agreement or elsewhere in the 
Contract Documents, the Owner shall inform the Contractor in writing prior to commencement of the Work. Upon 
receipt of notice from the Owner, the Contractor may delay commencement of the Work and may obtain insurance 
that will protect the interests of the Contractor, Subcontractors, and Sub-Subcontractors in the Work. When the 
failure to provide coverage has been cured or resolved, the Contract Sum and Contract Time shall be equitably 
adjusted. In the event the Owner fails to procure coverage, the Owner waives all rights against the Contractor, 
Subcontractors, and Sub-subcontractors to the extent the loss to the Owner would have been covered by the 
insurance to have been procured by the Owner. The cost of the insurance shall be charged to the Owner by a Change 
Order. If the Owner does not provide written notice, and the Contractor is damaged by the failure or neglect of the 
Owner to purchase or maintain the required insurance, the Owner shall reimburse the Contractor for all reasonable 
costs and damages attributable thereto. 
 
§ 11.2.3 Notice of Cancellation or Expiration of Owner’s Required Property Insurance. Within three (3) business days 
of the date the Owner becomes aware of an impending or actual cancellation or expiration of any property insurance 
required by the Contract Documents, the Owner shall provide notice to the Contractor of such impending or actual 
cancellation or expiration. Unless the lapse in coverage arises from an act or omission of the Contractor: (1) the 
Contractor, upon receipt of notice from the Owner, shall have the right to stop the Work until the lapse in coverage 
has been cured by the procurement of replacement coverage by either the Owner or the Contractor; (2) the Contract 
Time and Contract Sum shall be equitably adjusted; and (3) the Owner waives all rights against the Contractor, 
Subcontractors, and Sub-subcontractors to the extent any loss to the Owner would have been covered by the 
insurance had it not expired or been cancelled. If the Contractor purchases replacement coverage, the cost of the 
insurance shall be charged to the Owner by an appropriate Change Order. The furnishing of notice by the Owner 
shall not relieve the Owner of any contractual obligation to provide required insurance. 
 
§ 11.3 Waivers of Subrogation 
§ 11.3.1 The Owner and Contractor waive all rights against (1) each other and any of their subcontractors, sub-
subcontractors, agents, and employees, each of the other; (2) the Architect and Architect’s consultants; and (3) 
Separate Contractors, if any, and any of their subcontractors, sub-subcontractors, agents, and employees, for 
damages caused by fire, or other causes of loss, to the extent those losses are covered by property insurance required 
by the Agreement or other property insurance applicable to the Project, except such rights as they have to proceeds 
of such insurance. The Owner or Contractor, as appropriate, shall require similar written waivers in favor of the 
individuals and entities identified above from the Architect, Architect’s consultants, Separate Contractors, 
subcontractors, and sub-subcontractors. The policies of insurance purchased and maintained by each person or entity 
agreeing to waive claims pursuant to this section 11.3.1 shall not prohibit this waiver of subrogation. This waiver of 
subrogation shall be effective as to a person or entity (1) even though that person or entity would otherwise have a 
duty of indemnification, contractual or otherwise, (2) even though that person or entity did not pay the insurance 
premium directly or indirectly, or (3) whether or not the person or entity had an insurable interest in the damaged 
property. 
 
§ 11.3.2 If during the Project construction period the Owner insures properties, real or personal or both, at or adjacent 
to the site by property insurance under policies separate from those insuring the Project, or if after final payment 
property insurance is to be provided on the completed Project through a policy or policies other than those insuring 
the Project during the construction period, to the extent permissible by such policies, the Owner waives all rights in 
accordance with the terms of Section 11.3.1 for damages caused by fire or other causes of loss covered by this 
separate property insurance. 
 
§ 11.4 Loss of Use, Business Interruption, and Delay in Completion Insurance 
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The Owner, at the Owner’s option, may purchase and maintain insurance that will protect the Owner against loss of 
use of the Owner’s property, or the inability to conduct normal operations, due to fire or other causes of loss. The 
Owner waives all rights of action against the Contractor and Architect for loss of use of the Owner’s property, due to 
fire or other hazards however caused. 
 
§11.5 Adjustment and Settlement of Insured Loss 
§ 11.5.1 A loss insured under the property insurance required by the Agreement shall be adjusted by the Owner as 
fiduciary and made payable to the Owner as fiduciary for the insureds, as their interests may appear, subject to 
requirements of any applicable mortgagee clause and of Section 11.5.2. The Owner shall pay the Architect and 
Contractor their just shares of insurance proceeds received by the Owner, and by appropriate agreements the 
Architect and Contractor shall make payments to their consultants and Subcontractors in similar manner. 
 
§ 11.5.2 Prior to settlement of an insured loss, the Owner shall notify the Contractor of the terms of the proposed 
settlement as well as the proposed allocation of the insurance proceeds. The Contractor shall have 14 days from 
receipt of notice to object to the proposed settlement or allocation of the proceeds. If the Contractor does not object, 
the Owner shall settle the loss and the Contractor shall be bound by the settlement and allocation. Upon receipt, the 
Owner shall deposit the insurance proceeds in a separate account and make the appropriate distributions. Thereafter, 
if no other agreement is made or the Owner does not terminate the Contract for convenience, the Owner and 
Contractor shall execute a Change Order for reconstruction of the damaged or destroyed Work in the amount 
allocated for that purpose. If the Contractor timely objects to either the terms of the proposed settlement or the 
allocation of the proceeds, the Owner may proceed to settle the insured loss, and any dispute between the Owner and 
Contractor arising out of the settlement or allocation of the proceeds shall be resolved pursuant to Article 15. 
Pending resolution of any dispute, the Owner may issue a Construction Change Directive for the reconstruction of 
the damaged or destroyed Work. 
 
ARTICLE 12   UNCOVERING AND CORRECTION OF WORK 
§ 12.1 Uncovering of Work 
§ 12.1.1 If a portion of the Work is covered contrary to the Architect’s request or to requirements specifically 
expressed in the Contract Documents, it must, if requested in writing by the Architect, be uncovered for the 
Architect’s examination and be replaced at the Contractor’s expense without change in the Contract Time. 
 
§ 12.1.2 If a portion of the Work has been covered that the Architect has not specifically requested to examine prior 
to its being covered, the Architect may request to see such Work and it shall be uncovered by the Contractor. If such 
Work is in accordance with the Contract Documents, the Contractor shall be entitled to an equitable adjustment to 
the Contract Sum and Contract Time as may be appropriate. If such Work is not in accordance with the Contract 
Documents, the costs of uncovering the Work, and the cost of correction, shall be at the Contractor’s expense. 
 
§ 12.2 Correction of Work 
§ 12.2.1 Before Substantial Completion 
The Contractor shall promptly correct Work rejected by the Architect or failing to conform to the requirements of 
the Contract Documents, discovered before Substantial Completion and whether or not fabricated, installed or 
completed. Costs of correcting such rejected Work, including additional testing and inspections, the cost of 
uncovering and replacement, and compensation for the Architect’s services and expenses made necessary thereby, 
shall be at the Contractor’s expense. 
 
§ 12.2.2 After Substantial Completion 
§ 12.2.2.1 In addition to the Contractor’s obligations under Section 3.5, if, within one year after the date of 
Substantial Completion of the Work or designated portion thereof or after the date for commencement of warranties 
established under Section 9.9.1, or by terms of any applicable special warranty required by the Contract Documents, 
any of the Work is found to be not in accordance with the requirements of the Contract Documents, the Contractor 
shall correct it promptly after receipt of notice from the Owner to do so, unless the Owner has previously given the 
Contractor a written acceptance of such condition. The Owner shall give such notice promptly after discovery of the 
condition. During the one-year period for correction of Work, if the Owner fails to notify the Contractor and give the 
Contractor an opportunity to make the correction, the Owner waives the rights to require correction by the 
Contractor and to make a claim for breach of warranty. If the Contractor fails to correct nonconforming Work within 
a reasonable time during that period after receipt of notice from the Owner or Architect, the Owner may correct it in 
accordance with Section 2.5. 
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§ 12.2.2.2 The one-year period for correction of Work shall be extended with respect to portions of Work first 
performed after Substantial Completion by the period of time between Substantial Completion and the actual 
completion of that portion of the Work. 
 
§ 12.2.2.3 The one-year period for correction of Work shall not be extended by corrective Work performed by the 
Contractor pursuant to this Section 12.2. 
 
§ 12.2.3 The Contractor shall remove from the site portions of the Work that are not in accordance with the 
requirements of the Contract Documents and are neither corrected by the Contractor nor accepted by the Owner. 
 
§ 12.2.4 The Contractor shall bear the cost of correcting destroyed or damaged construction of the Owner or 
Separate Contractors, whether completed or partially completed, caused by the Contractor’s correction or removal of 
Work that is not in accordance with the requirements of the Contract Documents. 
 
§ 12.2.5 Nothing contained in this Section 12.2 shall be construed to establish a period of limitation with respect to 
other obligations the Contractor has under the Contract Documents. Establishment of the one-year period for 
correction of Work as described in Section 12.2.2 relates only to the specific obligation of the Contractor to correct 
the Work, and has no relationship to the time within which the obligation to comply with the Contract Documents 
may be sought to be enforced, nor to the time within which proceedings may be commenced to establish the 
Contractor’s liability with respect to the Contractor’s obligations other than specifically to correct the Work. 
 
§ 12.3 Acceptance of Nonconforming Work 
If the Owner prefers to accept Work that is not in accordance with the requirements of the Contract Documents, the 
Owner may do so instead of requiring its removal and correction, in which case the Contract Sum will be reduced as 
appropriate and equitable. Such adjustment shall be effected whether or not final payment has been made. 
 
ARTICLE 13   MISCELLANEOUS PROVISIONS 
§ 13.1 Governing Law 
The Contract shall be governed by the law of the place where the Project is located, excluding that jurisdiction’s 
choice of law rules. If the parties have selected arbitration as the method of binding dispute resolution, the Federal 
Arbitration Act shall govern Section 15.4. 
 
§ 13.2 Successors and Assigns 
§ 13.2.1 The Owner and Contractor respectively bind themselves, their partners, successors, assigns, and legal 
representatives to covenants, agreements, and obligations contained in the Contract Documents. Except as provided 
in Section 13.2.2, neither party to the Contract shall assign the Contract as a whole without written consent of the 
other. If either party attempts to make an assignment without such consent, that party shall nevertheless remain 
legally responsible for all obligations under the Contract. 
 
§ 13.2.2 The Owner may, without consent of the Contractor, assign the Contract to a lender providing construction 
financing for the Project, if the lender assumes the Owner’s rights and obligations under the Contract Documents. 
The Contractor shall execute all consents reasonably required to facilitate the assignment. 
 
§ 13.3 Rights and Remedies 
§ 13.3.1 Duties and obligations imposed by the Contract Documents and rights and remedies available thereunder 
shall be in addition to and not a limitation of duties, obligations, rights, and remedies otherwise imposed or available 
by law. 
 
§ 13.3.2 No action or failure to act by the Owner, Architect, or Contractor shall constitute a waiver of a right or duty 
afforded them under the Contract, nor shall such action or failure to act constitute approval of or acquiescence in a 
breach thereunder, except as may be specifically agreed upon in writing. 
 
§ 13.4 Tests and Inspections 
§ 13.4.1 Tests, inspections, and approvals of portions of the Work shall be made as required by the Contract 
Documents and by applicable laws, statutes, ordinances, codes, rules, and regulations or lawful orders of public 
authorities. Unless otherwise provided, the Contractor shall make arrangements for such tests, inspections, and 
approvals with an independent testing laboratory or entity acceptable to the Owner, or with the appropriate public 
authority, and shall bear all related costs of tests, inspections, and approvals. The Contractor shall give the Architect 
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timely notice of when and where tests and inspections are to be made so that the Architect may be present for such 
procedures. The Owner shall bear costs of tests, inspections, or approvals that do not become requirements until 
after bids are received or negotiations concluded. The Owner shall directly arrange and pay for tests, inspections, or 
approvals where building codes or applicable laws or regulations so require. 
 
§ 13.4.2 If the Architect, Owner, or public authorities having jurisdiction determine that portions of the Work require 
additional testing, inspection, or approval not included under Section 13.4.1, the Architect will, upon written 
authorization from the Owner, instruct the Contractor to make arrangements for such additional testing, inspection, 
or approval, by an entity acceptable to the Owner, and the Contractor shall give timely notice to the Architect of 
when and where tests and inspections are to be made so that the Architect may be present for such procedures. Such 
costs, except as provided in Section 13.4.3, shall be at the Owner’s expense. 
 
§ 13.4.3 If procedures for testing, inspection, or approval under Sections 13.4.1 and 13.4.2 reveal failure of the 
portions of the Work to comply with requirements established by the Contract Documents, all costs made necessary 
by such failure, including those of repeated procedures and compensation for the Architect’s services and expenses, 
shall be at the Contractor’s expense. 
 
§ 13.4.4 Required certificates of testing, inspection, or approval shall, unless otherwise required by the Contract 
Documents, be secured by the Contractor and promptly delivered to the Architect. 
 
§ 13.4.5 If the Architect is to observe tests, inspections, or approvals required by the Contract Documents, the 
Architect will do so promptly and, where practicable, at the normal place of testing. 
 
§ 13.4.6 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid 
unreasonable delay in the Work. 
 
§ 13.5 Interest 
Payments due and unpaid under the Contract Documents shall bear interest from the date payment is due at the rate 
the parties agree upon in writing or, in the absence thereof, at the legal rate prevailing from time to time at the place 
where the Project is located. 
 
ARTICLE 14   TERMINATION OR SUSPENSION OF THE CONTRACT 
§ 14.1 Termination by the Contractor 
§ 14.1.1 The Contractor may terminate the Contract if the Work is stopped for a period of 30 consecutive days 
through no act or fault of the Contractor, a Subcontractor, a Sub-subcontractor, their agents or employees, or any 
other persons or entities performing portions of the Work, for any of the following reasons: 

.1 Issuance of an order of a court or other public authority having jurisdiction that requires all Work to 
be stopped; 

.2 An act of government, such as a declaration of national emergency, that requires all Work to be 
stopped; 

.3 Because the Architect has not issued a Certificate for Payment and has not notified the Contractor of 
the reason for withholding certification as provided in Section 9.4.1, or because the Owner has not 
made payment on a Certificate for Payment within the time stated in the Contract Documents; or 

.4 The Owner has failed to furnish to the Contractor reasonable evidence as required by Section 2.2. 
 
§ 14.1.2 The Contractor may terminate the Contract if, through no act or fault of the Contractor, a Subcontractor, a 
Sub-subcontractor, their agents or employees, or any other persons or entities performing portions of the Work, 
repeated suspensions, delays, or interruptions of the entire Work by the Owner as described in Section 14.3, 
constitute in the aggregate more than 100 percent of the total number of days scheduled for completion, or 120 days 
in any 365-day period, whichever is less. 
 
§ 14.1.3 If one of the reasons described in Section 14.1.1 or 14.1.2 exists, the Contractor may, upon seven days’ 
notice to the Owner and Architect, terminate the Contract and recover from the Owner payment for Work executed, 
as well as reasonable overhead and profit on Work not executed, and costs incurred by reason of such termination.  
 
§ 14.1.4 If the Work is stopped for a period of 60 consecutive days through no act or fault of the Contractor, a 
Subcontractor, a Sub-subcontractor, or their agents or employees or any other persons or entities performing 
portions of the Work because the Owner has repeatedly failed to fulfill the Owner’s obligations under the Contract 
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Documents with respect to matters important to the progress of the Work, the Contractor may, upon seven additional 
days’ notice to the Owner and the Architect, terminate the Contract and recover from the Owner as provided in 
Section 14.1.3. 
 
§ 14.2 Termination by the Owner for Cause 
§ 14.2.1 The Owner may terminate the Contract if the Contractor 

.1 repeatedly refuses or fails to supply enough properly skilled workers or proper materials; 

.2 fails to make payment to Subcontractors or suppliers in accordance with the respective agreements 
between the Contractor and the Subcontractors or suppliers; 

.3 repeatedly disregards applicable laws, statutes, ordinances, codes, rules and regulations, or lawful 
orders of a public authority; or 

.4 otherwise is guilty of substantial breach of a provision of the Contract Documents. 
 
§ 14.2.2 When any of the reasons described in Section 14.2.1 exist, and upon certification by the Architect that 
sufficient cause exists to justify such action, the Owner may, without prejudice to any other rights or remedies of the 
Owner and after giving the Contractor and the Contractor’s surety, if any, seven days’ notice, terminate employment 
of the Contractor and may, subject to any prior rights of the surety: 

.1 Exclude the Contractor from the site and take possession of all materials, equipment, tools, and 
construction equipment and machinery thereon owned by the Contractor; 

.2 Accept assignment of subcontracts pursuant to Section 5.4; and 

.3 Finish the Work by whatever reasonable method the Owner may deem expedient. Upon written 
request of the Contractor, the Owner shall furnish to the Contractor a detailed accounting of the costs 
incurred by the Owner in finishing the Work. 

 
§ 14.2.3 When the Owner terminates the Contract for one of the reasons stated in Section 14.2.1, the Contractor shall 
not be entitled to receive further payment until the Work is finished. 
 
§ 14.2.4 If the unpaid balance of the Contract Sum exceeds costs of finishing the Work, including compensation for 
the Architect’s services and expenses made necessary thereby, and other damages incurred by the Owner and not 
expressly waived, such excess shall be paid to the Contractor. If such costs and damages exceed the unpaid balance, 
the Contractor shall pay the difference to the Owner. The amount to be paid to the Contractor or Owner, as the case 
may be, shall be certified by the Initial Decision Maker, upon application, and this obligation for payment shall 
survive termination of the Contract. 
 
§ 14.3 Suspension by the Owner for Convenience 
§ 14.3.1 The Owner may, without cause, order the Contractor in writing to suspend, delay or interrupt the Work, in 
whole or in part for such period of time as the Owner may determine. 
 
§ 14.3.2 The Contract Sum and Contract Time shall be adjusted for increases in the cost and time caused by 
suspension, delay, or interruption under Section 14.3.1. Adjustment of the Contract Sum shall include profit. No 
adjustment shall be made to the extent 

.1 that performance is, was, or would have been, so suspended, delayed, or interrupted, by another cause 
for which the Contractor is responsible; or 

.2 that an equitable adjustment is made or denied under another provision of the Contract. 
 
§ 14.4 Termination by the Owner for Convenience 
§ 14.4.1 The Owner may, at any time, terminate the Contract for the Owner’s convenience and without cause. 
 
§ 14.4.2 Upon receipt of notice from the Owner of such termination for the Owner’s convenience, the Contractor 
shall 

.1 cease operations as directed by the Owner in the notice; 

.2 take actions necessary, or that the Owner may direct, for the protection and preservation of the Work; 
and 

.3 except for Work directed to be performed prior to the effective date of termination stated in the 
notice, terminate all existing subcontracts and purchase orders and enter into no further subcontracts 
and purchase orders. 

 
§ 14.4.3 In case of such termination for the Owner’s convenience, the Owner shall pay the Contractor for Work 
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properly executed; costs incurred by reason of the termination, including costs attributable to termination of 
Subcontracts; and the termination fee, if any, set forth in the Agreement. 
 
ARTICLE 15   CLAIMS AND DISPUTES 
§ 15.1 Claims  
§ 15.1.1 Definition 
A Claim is a demand or assertion by one of the parties seeking, as a matter of right, payment of money, a change in 
the Contract Time, or other relief with respect to the terms of the Contract. The term “Claim” also includes other 
disputes and matters in question between the Owner and Contractor arising out of or relating to the Contract. The 
responsibility to substantiate Claims shall rest with the party making the Claim. This Section 15.1.1 does not require 
the Owner to file a Claim in order to impose liquidated damages in accordance with the Contract Documents. 
 
§ 15.1.2 Time Limits on Claims 
The Owner and Contractor shall commence all Claims and causes of action against the other and arising out of or 
related to the Contract, whether in contract, tort, breach of warranty or otherwise, in accordance with the 
requirements of the binding dispute resolution method selected in the Agreement and within the period specified by 
applicable law, but in any case not more than 10 years after the date of Substantial Completion of the Work. The 
Owner and Contractor waive all Claims and causes of action not commenced in accordance with this Section 15.1.2. 
 
§ 15.1.3 Notice of Claims 
§ 15.1.3.1 Claims by either the Owner or Contractor, where the condition giving rise to the Claim is first discovered 
prior to expiration of the period for correction of the Work set forth in Section 12.2.2, shall be initiated by notice to 
the other party and to the Initial Decision Maker with a copy sent to the Architect, if the Architect is not serving as 
the Initial Decision Maker. Claims by either party under this Section 15.1.3.1 shall be initiated within 21 days after 
occurrence of the event giving rise to such Claim or within 21 days after the claimant first recognizes the condition 
giving rise to the Claim, whichever is later. 
 
§ 15.1.3.2 Claims by either the Owner or Contractor, where the condition giving rise to the Claim is first discovered 
after expiration of the period for correction of the Work set forth in Section 12.2.2, shall be initiated by notice to the 
other party. In such event, no decision by the Initial Decision Maker is required. 
 
§ 15.1.4 Continuing Contract Performance 
§ 15.1.4.1 Pending final resolution of a Claim, except as otherwise agreed in writing or as provided in Section 9.7 
and Article 14, the Contractor shall proceed diligently with performance of the Contract and the Owner shall 
continue to make payments in accordance with the Contract Documents.  
 
§ 15.1.4.2 The Contract Sum and Contract Time shall be adjusted in accordance with the Initial Decision Maker’s 
decision, subject to the right of either party to proceed in accordance with this Article 15. The Architect will issue 
Certificates for Payment in accordance with the decision of the Initial Decision Maker. 
 
§ 15.1.5 Claims for Additional Cost 
If the Contractor wishes to make a Claim for an increase in the Contract Sum, notice as provided in Section 15.1.3 
shall be given before proceeding to execute the portion of the Work that is the subject of the Claim. Prior notice is 
not required for Claims relating to an emergency endangering life or property arising under Section 10.4. 
 
§ 15.1.6 Claims for Additional Time 
§ 15.1.6.1 If the Contractor wishes to make a Claim for an increase in the Contract Time, notice as provided in 
Section 15.1.3 shall be given. The Contractor’s Claim shall include an estimate of cost and of probable effect of 
delay on progress of the Work. In the case of a continuing delay, only one Claim is necessary. 
 
§ 15.1.6.2 If adverse weather conditions are the basis for a Claim for additional time, such Claim shall be 
documented by data substantiating that weather conditions were abnormal for the period of time, could not have 
been reasonably anticipated, and had an adverse effect on the scheduled construction. 
 
§ 15.1.7 Waiver of Claims for Consequential Damages 
The Contractor and Owner waive Claims against each other for consequential damages arising out of or relating to 
this Contract. This mutual waiver includes 
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.1 damages incurred by the Owner for rental expenses, for losses of use, income, profit, financing, 
business and reputation, and for loss of management or employee productivity or of the services of 
such persons; and 

.2 damages incurred by the Contractor for principal office expenses including the compensation of 
personnel stationed there, for losses of financing, business and reputation, and for loss of profit, 
except anticipated profit arising directly from the Work. 

 
This mutual waiver is applicable, without limitation, to all consequential damages due to either party’s termination 
in accordance with Article 14. Nothing contained in this Section 15.1.7 shall be deemed to preclude assessment of 
liquidated damages, when applicable, in accordance with the requirements of the Contract Documents. 
 
§ 15.2 Initial Decision 
§ 15.2.1 Claims, excluding those where the condition giving rise to the Claim is first discovered after expiration of 
the period for correction of the Work set forth in Section 12.2.2 or arising under Sections 10.3, 10.4, and 11.5, shall 
be referred to the Initial Decision Maker for initial decision. The Architect will serve as the Initial Decision Maker, 
unless otherwise indicated in the Agreement. Except for those Claims excluded by this Section 15.2.1, an initial 
decision shall be required as a condition precedent to mediation of any Claim. If an initial decision has not been 
rendered within 30 days after the Claim has been referred to the Initial Decision Maker, the party asserting the 
Claim may demand mediation and binding dispute resolution without a decision having been rendered. Unless the 
Initial Decision Maker and all affected parties agree, the Initial Decision Maker will not decide disputes between the 
Contractor and persons or entities other than the Owner. 
 
§ 15.2.2 The Initial Decision Maker will review Claims and within ten days of the receipt of a Claim take one or 
more of the following actions: (1) request additional supporting data from the claimant or a response with supporting 
data from the other party, (2) reject the Claim in whole or in part, (3) approve the Claim, (4) suggest a compromise, 
or (5) advise the parties that the Initial Decision Maker is unable to resolve the Claim if the Initial Decision Maker 
lacks sufficient information to evaluate the merits of the Claim or if the Initial Decision Maker concludes that, in the 
Initial Decision Maker’s sole discretion, it would be inappropriate for the Initial Decision Maker to resolve the 
Claim. 
 
§ 15.2.3 In evaluating Claims, the Initial Decision Maker may, but shall not be obligated to, consult with or seek 
information from either party or from persons with special knowledge or expertise who may assist the Initial 
Decision Maker in rendering a decision. The Initial Decision Maker may request the Owner to authorize retention of 
such persons at the Owner’s expense. 
 
§ 15.2.4 If the Initial Decision Maker requests a party to provide a response to a Claim or to furnish additional 
supporting data, such party shall respond, within ten days after receipt of the request, and shall either (1) provide a 
response on the requested supporting data, (2) advise the Initial Decision Maker when the response or supporting 
data will be furnished, or (3) advise the Initial Decision Maker that no supporting data will be furnished. Upon 
receipt of the response or supporting data, if any, the Initial Decision Maker will either reject or approve the Claim 
in whole or in part. 
 
§ 15.2.5 The Initial Decision Maker will render an initial decision approving or rejecting the Claim, or indicating 
that the Initial Decision Maker is unable to resolve the Claim. This initial decision shall (1) be in writing; (2) state 
the reasons therefor; and (3) notify the parties and the Architect, if the Architect is not serving as the Initial Decision 
Maker, of any change in the Contract Sum or Contract Time or both. The initial decision shall be final and binding 
on the parties but subject to mediation and, if the parties fail to resolve their dispute through mediation, to binding 
dispute resolution. 
 
§ 15.2.6 Either party may file for mediation of an initial decision at any time, subject to the terms of 
Section 15.2.6.1. 
 
§ 15.2.6.1 Either party may, within 30 days from the date of receipt of an initial decision, demand in writing that the 
other party file for mediation. If such a demand is made and the party receiving the demand fails to file for 
mediation within 30 days after receipt thereof, then both parties waive their rights to mediate or pursue binding 
dispute resolution proceedings with respect to the initial decision. 
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§ 15.2.7 In the event of a Claim against the Contractor, the Owner may, but is not obligated to, notify the surety, if 
any, of the nature and amount of the Claim. If the Claim relates to a possibility of a Contractor’s default, the Owner 
may, but is not obligated to, notify the surety and request the surety’s assistance in resolving the controversy. 
 
§ 15.2.8 If a Claim relates to or is the subject of a mechanic’s lien, the party asserting such Claim may proceed in 
accordance with applicable law to comply with the lien notice or filing deadlines. 
 
§ 15.3 Mediation 
§ 15.3.1 Claims, disputes, or other matters in controversy arising out of or related to the Contract, except those 
waived as provided for in Sections 9.10.4, 9.10.5, and 15.1.7, shall be subject to mediation as a condition precedent 
to binding dispute resolution. 
 
§ 15.3.2 The parties shall endeavor to resolve their Claims by mediation which, unless the parties mutually agree 
otherwise, shall be administered by the American Arbitration Association in accordance with its Construction 
Industry Mediation Procedures in effect on the date of the Agreement. A request for mediation shall be made in 
writing, delivered to the other party to the Contract, and filed with the person or entity administering the mediation. 
The request may be made concurrently with the filing of binding dispute resolution proceedings but, in such event, 
mediation shall proceed in advance of binding dispute resolution proceedings, which shall be stayed pending 
mediation for a period of 60 days from the date of filing, unless stayed for a longer period by agreement of the 
parties or court order. If an arbitration is stayed pursuant to this Section 15.3.2, the parties may nonetheless proceed 
to the selection of the arbitrator(s) and agree upon a schedule for later proceedings. 
 
§ 15.3.3 Either party may, within 30 days from the date that mediation has been concluded without resolution of the 
dispute or 60 days after mediation has been demanded without resolution of the dispute, demand in writing that the 
other party file for binding dispute resolution.  If such a demand is made and the party receiving the demand fails to 
file for binding dispute resolution within 60 days after receipt thereof, then both parties waive their rights to binding 
dispute resolution proceedings with respect to the initial decision. 
 
§ 15.3.4 The parties shall share the mediator’s fee and any filing fees equally. The mediation shall be held in the 
place where the Project is located, unless another location is mutually agreed upon. Agreements reached in 
mediation shall be enforceable as settlement agreements in any court having jurisdiction thereof. 
 
§ 15.4 Arbitration 
§ 15.4.1 If the parties have selected arbitration as the method for binding dispute resolution in the Agreement, any 
Claim subject to, but not resolved by, mediation shall be subject to arbitration which, unless the parties mutually 
agree otherwise, shall be administered by the American Arbitration Association in accordance with its Construction 
Industry Arbitration Rules in effect on the date of the Agreement. The Arbitration shall be conducted in the place 
where the Project is located, unless another location is mutually agreed upon. A demand for arbitration shall be 
made in writing, delivered to the other party to the Contract, and filed with the person or entity administering the 
arbitration. The party filing a notice of demand for arbitration must assert in the demand all Claims then known to 
that party on which arbitration is permitted to be demanded. 
 
§ 15.4.1.1 A demand for arbitration shall be made no earlier than concurrently with the filing of a request for 
mediation, but in no event shall it be made after the date when the institution of legal or equitable proceedings based 
on the Claim would be barred by the applicable statute of limitations. For statute of limitations purposes, receipt of a 
written demand for arbitration by the person or entity administering the arbitration shall constitute the institution of 
legal or equitable proceedings based on the Claim. 
 
§ 15.4.2 The award rendered by the arbitrator or arbitrators shall be final, and judgment may be entered upon it in 
accordance with applicable law in any court having jurisdiction thereof. 
 
§ 15.4.3 The foregoing agreement to arbitrate and other agreements to arbitrate with an additional person or entity 
duly consented to by parties to the Agreement, shall be specifically enforceable under applicable law in any court 
having jurisdiction thereof. 
 
§ 15.4.4 Consolidation or Joinder  
§ 15.4.4.1 Subject to the rules of the American Arbitration Association or other applicable arbitration rules, either 
party may consolidate an arbitration conducted under this Agreement with any other arbitration to which it is a party 
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provided that (1) the arbitration agreement governing the other arbitration permits consolidation, (2) the arbitrations 
to be consolidated substantially involve common questions of law or fact, and (3) the arbitrations employ materially 
similar procedural rules and methods for selecting arbitrator(s). 
 
§ 15.4.4.2 Subject to the rules of the American Arbitration Association or other applicable arbitration rules, either 
party may include by joinder persons or entities substantially involved in a common question of law or fact whose 
presence is required if complete relief is to be accorded in arbitration, provided that the party sought to be joined 
consents in writing to such joinder. Consent to arbitration involving an additional person or entity shall not 
constitute consent to arbitration of any claim, dispute or other matter in question not described in the written 
consent. 
 
§ 15.4.4.3 The Owner and Contractor grant to any person or entity made a party to an arbitration conducted under 
this Section 15.4, whether by joinder or consolidation, the same rights of joinder and consolidation as those of the 
Owner and Contractor under this Agreement. 
 





  
 SUPPLEMENTARY GENERAL CONDITIONS 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 SGC-1 

GENERAL CONDITIONS 

The Work of this Contract shall be subject to the American Institute of Architects Document A201, 
"General Conditions of the Contract for Construction", herein referred to as the General Conditions. 

SUPPLEMENTARY CONDITIONS 

The supplementary Conditions contain changes and additions to the General Conditions.  Where any part 
of the General Conditions is modified or voided by the Supplementary Conditions, the remaining 
unaltered provisions shall remain in effect. 

 ARTICLE 1 Make the following changes: 

  1.2.3 Add the following: When applied to materials and equipment required for the Work, the 
words "furnish", "install" and "provide" shall mean the following: 

   .1 The word "provide" shall mean to furnish, pay for, deliver, install, adjust, clean, 
and otherwise make materials and equipment fit and ready for their intended use. 

   .2 The word "furnish" shall mean to secure, pay for, deliver to site, unload, and 
uncrate materials and equipment. 

   .3 The word "install" shall mean to place in position, incorporate in the work, adjust, 
clean, make fit and ready for use and perform all services except those included 
under the term "furnish". 

   .4 The phrase "furnish and install" shall be equivalent to the word "provide".  Each 
shall be interpreted to mean "the Contractor shall furnish all labor, material and 
equipment and install....". 

   .5 “As required" shall mean as required to produce a fully completed project or result 
to the satisfaction of the Architect. 

   .6 Where discrepancies or conflicts occur: 

    .1 Amendments and Addenda shall take precedence over the Specifications. 
    .2 The Specifications shall take precedence over the Drawings. 
    .3 Stated dimensions shall take precedence over scaled dimensions. 
    .4 Large-scale detail drawings shall take precedence over small-scale 

drawings. 
    .5 Schedules shall take precedence over other data on the drawings. 

   .7 In case of a difference between Drawings or Specifications or within either 
document itself in describing the Work, the better quality, greater quantity, or 
costlier work will be assumed to be and shall be included in the Contract price.  
The Contractor shall not proceed with such work until the Architect has been 
contacted for clarification and proper direction. 

   .8 Instructions or specifications of a particular manufacturer as referred to herein 
shall be binding as a part of this Specification.  Obtain such written instructions 
and maintain on the job with the Specification. 

   .9 Schedules of materials in various sections of the Specifications are furnished to 
assist the Contractor. Contractor shall verify the schedules with the Drawings and 
shall provide any additional materials indicated on the Drawings but not included 
in the schedules.  The greater quantity or highest quality will govern. 
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  Add the following: 

  1.2.4 All work shown or referred to in the Contract Documents shall be included in the 
Contract excepting those items which are specifically noted as being "provided under 
another contract" or "provided by the Owner", or "not in contract (NIC)". 

  1.2.5 Parties to the Contract shall not take advantage of obvious error or apparent discrepancy 
in Contract Documents.  Notice of discovered error or discrepancy shall immediately be 
given in writing to the Architect to make such corrections and interpretations as he may 
deem necessary for completion of the work in a satisfactory and acceptable manner. 

 ARTICLE 2 Make the following changes: 

  2.3.4 Delete the phrase “and utility locations”. 

  2.3.6 Revise to read as follows: “Contractor shall be furnished up to three (3) sets of Contract 
Drawings and Specifications, and two (2) copies of each drawing which is issued after 
the date of the Contract. The Contractor shall pay costs of reproduction for any additional 
copies of Drawings or Specifications he requires.” 

 ARTICLE 3 Make the following changes: 

  Add the following: 

  3.4.4 Should the Contractor wish to substitute another product or method for products or 
methods specified or shown in the Contract Documents, whether specified or shown in 
Contract Documents, whether or not such phrases as "equal to" or "based on" are used, he 
shall apply in writing for approval. He shall enclose such data as Architect requires to 
evaluate products.  The Architect's decision shall be final.  Contractor is responsible for 
space requirements of substitutions, he shall execute necessary changes in adjacent and 
relocated situations, he shall execute necessary changes in adjacent and relocated work 
which are due to such substitutions, without additional cost and he shall be responsible 
for delays required for evaluation of proposed substitutions. 

  3.5.3 Project Warranty: Unless otherwise specified, Contractor shall warrant (guaranty) all 
work against defects resulting from the use of material, workmanship or equipment 
which is inferior, defective, or not in accordance with the terms of the Contract.  This 
warranty, unless stated otherwise in a given section of the Specifications, shall be for a 
period of one (1) year from the date of issuance of the Certificate of Substantial 
Completion for the Project. 

  3.5.4 Specified Product Warranty: Issued by a manufacturer or fabricator for compliance with 
requirements of the Contract Documents. Refer to sections of Specifications for 
requirements of specified warranties. 

  3.5.5 Coincidental Product Warranty: Available on a product incorporated into the work, by 
virtue of manufacturer's publication of warranty without regard for application 
requirement, a non-specified warranty. Contractor shall identify such warranties as they 
apply. 
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  3.5.6 Warranty Obligations 

   .1 Contractor shall restore or remove-and-replace warranted work to its originally 
specified condition, at such time during warranty as it does not comply with or 
fulfill terms of warranty. 

   .2 Contractor shall restore or remove-and-replace other work which has been 
damaged by failure of warranted work, or which must be removed and replaced to 
gain access to warranted work. 

   .3 Cost of restoration or removal-and-replacement is Contractor's obligation, without 
regard to whether Owner has already benefited from use of failing work. 

   .4 Except as otherwise indicated or required by governing regulations, warranties do 
not cover consequential damage to property other than the Work of the Contract. 

   .5 Upon restoration or removal-and-replacement of warranted work which has failed, 
Contractor shall reinstate the warranty by issuing newly executed form, for at least 
the remaining period of time of the original warranty, but for not less than half of 
the original warranty period. 

   .6 Warranties and warranty periods shall not diminish implied warranties, and shall 
not deprive Owner of actions, rights, and remedies otherwise available if the 
Contractor fails to fulfill the requirements of the Contract Documents. 

   .7 Owner reserves the right to reject coincidental product warranties which conflict 
with or are less than the requirements of the Contract Documents. 

  3.5.7 Contractor shall furnish fully executed warranties to Owner in accordance with the 
General Conditions and Section 017700. 

 3.6 Add the following: No amount shall be included in the bid for State Sales Tax or for Federal 
Excise Tax on materials or supplies purchased for this project.  The Owner will supply tax 
exempt number. 

  3.7.1 Add the following: The Contractor shall pay costs charged by utility companies for 
service connections, inspections and tests, and related utility company fees normally 
assessed as part of the construction process. 

 ARTICLE 4 Make the following changes: 

  4.2.13 Add to the first sentence, after "...relating to aesthetic effect..." 

  "and except for claims which have been waived by making or acceptance of final 
payment as provided by Subparagraphs 9.10.3 and 9.10.4,"  

 Add the following: 

 4.3 The provisions of Article 15 notwithstanding, the Contractor expressly agrees to joinder in 
arbitration proceedings between Owner/Architect upon specific written request of the Owner.  
This agreement shall be valid with the Architect's acceptance of an equal provision in their 
respective contracts. 
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ARTICLE 6 Add the following: 

 6.3.1 In a dispute between the Owner and the Contractor concerning rubbish and orderliness on 
the site, the Owner may have the rubbish removed and charge the cost to the Contractor. 
Upon written notification from the Architect that the project requires cleaning, the 
Contractor shall within 24 hours remove all rubbish and hazards from the project and 
shall arrange his material and equipment in an orderly manner on the site. If this cleaning 
is not completed within 24 hours, the Owner may engage labor to clean up the projects to 
his satisfaction and deduct the costs from any monies due the Contractor. 

 ARTICLE 7 Add the following: 

  7.2.2 The Contractor's proposal for changes in the Work shall be itemized completely and in 
detail and shall include material costs and quantities, labor wages, time, insurance, 
pensions, and equipment rental other than small tools, and the number of additional 
calendar days, if any, which are required to complete the Work. 

   Where unit prices have been established, the proposal shall state the quantity involved 
and the applicable unit price. 

 7.5 Allowance for Overhead and Profit 

  7.5.1 The allowance for overhead and profit is compensation for administration, 
superintendence, materials for temporary structures, additional premiums on bonds and 
the use of small tools. 

  7.5.2 For additions, deletions or other changes in the Work ordered under method 7.3.3.3, the 
Contractor may apply an allowance of up to fifteen percent (15%) for profit and overhead 
to the net cost of the work actually performed by him. 

  7.5.3 Work to be performed by a subcontractor may include an allowance for the 
subcontractor's overhead and profit not to exceed fifteen percent (15%) of the net cost.  
The Contractor is permitted up to a ten percent (10%) allowance to be applied against 
the net cost to a subcontractor.  In no case shall the total allowance exceed twenty-five 
percent (25%) of the net cost of work performed by the subcontractor. 

  7.5.4 The Contractor's allowance of up to ten percent (10%) on changes involving more than 
one (1) subcontractor shall be applied only to the combined net of cost additions and 
deductions of all subcontractors. 

  7.5.5 There shall be no allowance for overhead and profit for the Contractor or any 
subcontractor on changes resulting in a net deduction. 

  7.5.6 The provisions of this Article shall apply only to subcontractors as defined in Article 5.  
Allowance for overhead and profit will be accepted only for those who are direct 
subcontractors. 
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 ARTICLE 8 Add the following: 

  8.3.4 No extension of time will be allowed for adverse weather conditions unless the number of 
days of inclement weather is substantially greater or conditions substantially more severe 
than the average for the calendar period as recorded by a recognized weather observation 
agency. 

 ARTICLE 9 Make the following changes: 

  9.3.1 Revise “ten days” to read “fifteen (15) days”. 

  Add the following: 

   9.3.1.3 During progress of the Work, the Owner will pay Contractor ninety-five 
percent (95%) of the total amount of each monthly payment due.  The remaining 
five percent (5%) will be retained by the Owner until the Project is substantially 
completed.  There will be no further reduction considered until final acceptance of 
the Project in accordance with the Contract Documents. 

  9.3.2 Add the following: If the Contractor does not submit evidence of payment to vendor for 
material and equipment stored, the Architect will recommend deduction of the amount 
previously allowed for the items stored from the current or subsequent Application for 
Payment. 

  Add the following: 

   9.3.2.1 Contractor may include in Application for Payment the delivered cost of 
equipment and non-perishable materials delivered and stored at the site but not 
incorporated in the work, under the following conditions: 

    .1 Items to be protected from fire, theft, vandalism, weather, and other damage. 
    .2 Storage procedures and areas to be approved. 

    .3 Items to be available at all times for inspection by the Owner and Architect. 

  9.3.4 Contractor shall furnish with Application for Payment an invoice establishing value of 
material and equipment stored at the site along with a statement of amount to be paid the 
vendor. 

   .1 Such stored items are subject to inspection by Architect before payment is 
recommended. 

   .2 Contractor shall furnish Owner with Certificate of Insurance in accordance with 
Contract Documents for the full value of the items stored at the site. 

   9.6.2.1 Contractor shall furnish Architect with satisfactory evidence of payment to 
vendors supplying material and equipment for approved storage. This shall be done 
within thirty (30) days after the date of progress payment. Satisfactory evidence of 
payment shall be one (1) of the following: 

    .1 Contractor's canceled check in correct amount with identification of invoices 
paid. 
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    .2 A letter or telegram from vendor with authorized signature stating amounts 
and invoices paid. 

    .3 A receipted invoice. 

   9.6.7.1 Payment for material and equipment delivered and stored shall not relieve 
Contractor of responsibility for furnishing equipment and material required for the 
work in the same manner as if such payment were not made. 

 9.10.6 A prerequisite to final payment shall be that the Contractor furnish proof that he has 
completed all specification requirements covering the following item as applicable:  

Warranties. 

 ARTICLE 10 Add the following: 

   10.3.4.1 The Contractor shall not bring hazardous materials onto the site nor use in 
the Work without compliance with the following conditions. 

   .2 The Contractor shall be solely responsible for the handling, storage, and use of 
explosive or other hazardous materials when their use is permitted.  For such use, 
the Contractor shall obtain necessary permits form regulating agencies and submit 
copies of permits to the Architect for review before proceeding with use. 

   .3 Contractor shall obtain insurance for use of hazardous material and furnish 
certificates of insurance in keeping with Conditions of the Contract. 

 ARTICLE 11 Make the following changes: 

 11.1.1 Revise “authorized to do business in the jurisdiction in which the Project is located” to 
read “licensed to do business in Connecticut”. 

 11.1.2 Revise “authorized to do business in the jurisdiction in which the Project is located” to 
read “licensed to do business in Connecticut”. 

 11.2.2 Revise “prior to commencement of the Work” to read “within ten (10) days of Notice of 
Award”. 

 Add the following: 

 11.6 Miscellaneous Insurance Requirements 
Insurance shall be provided as required in Town of Fairfield Instructions to Bidders Terms and 
Conditions of Bid.  Furthermore, the Certificate must name as Additional Insured: Silver/Petrucelli + 
Associates, Inc. The coverage must be on a primary, non-contributory basis. 

 ARTICLE 13 Make the following changes: 

 13.6 Delete in its entirety. 

 ARTICLE 15 Make the following changes: 

  15.3.2 Revise to read as follows: In addition to and prior to arbitration, the parties shall 
endeavor to settle disputes by mediation in accordance with the Construction Industry 
Mediation Rules of the American Arbitration Association currently in effect unless the 
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parties mutually agree otherwise. Demand for mediation shall be filed in writing with the 
other party to this Agreement and with the American Arbitration Association.  A demand 
for mediation shall be made within a reasonable time after the claim, dispute or other 
matter in w\question has arisen.  In no event shall the demand for mediation be made 
after the date when institution of legal or equitable proceedings based on such claim, 
dispute or other matter in question would be barred by the applicable statute of 
limitations.  The provisions of Article 15 notwithstanding, the Contractor expressly 
agrees to joinder in mediation proceedings between Owner/Architect upon specific 
written request of the Owner.  This agreement shall be valid with the Architect's 
acceptance of an equal provision in their respective contracts. 

  15.4.1 Delete in its entirety. 

  15.4.2 Delete in its entirety. 

  15.4.3 Delete in its entirety. 

END OF SECTION 
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                CONNECTICUT DEPARTMENT OF LABOR   
       WAGE AND WORKPLACE STANDARDS DIVISION 

              CONTRACTORS WAGE CERTIFICATION FORM 
Construction Manager at Risk/General Contractor/Prime Contractor 

I,                                                                      of 
Officer, Owner, Authorized Rep.                              Company Name 

do hereby certify that the                                                                                                           
Company Name 

                                                                                                                                                     
Street 

                                                                                                                  
     City 

and all of its subcontractors will pay all workers on the  

                                                                                                                                                  
Project Name and Number 

                                                                                                                                                   
  Street and City   

the wages as listed in the schedule of prevailing rates required for such project (a copy of which is 
attached hereto).  

                                                                                   
      Signed 

Subscribed and sworn to before me this  day of , . 

   
    Notary Public 

Return to:  
    Connecticut Department of Labor 

  Wage & Workplace Standards Division 
                    200 Folly Brook Blvd. 

Wethersfield, CT  06109 

Rate Schedule Issued (Date): 



CLASSIFICATION Hourly Benefits

Police Station Rooftop HVAC Upgrades (Fairfield) IIProject:

Minimum Rates and Classifications for
Building Construction

ID#

Fairfield

By virtue of the authority vested in the Labor Commissioner under provisions of Section 31-53 of the General
Statutes of Connecticut, as amended, the following are declared to be the prevailing rates and welfare
payments and will apply only where the contract is advertised for bid within 20 days of the date on which the
rates are established. Any contractor or subcontractor not obligated by agreement to pay

Project Number: Fairfield
State#:

Project:

FAP#:
Project Town:

Police Station Rooftop HVAC Upgrades (Fairfield) II

Fairfield
Fairfield

Connecticut Department of Labor
 Wage and Workplace Standards

21-29264

1b) Asbestos/Toxic Waste Removal Laborers:  Asbestos removal and
encapsulation (except its removal from mechanical systems which are
not to be scrapped), toxic waste removers, blasters.**See Laborers
Group 7**

1c) Asbestos Worker/Heat and Frost Insulator 43.72 30.99

2) Boilermaker 38.34 26.01

3a) Bricklayer, Cement Mason, Concrete Finisher (including caulking),
Stone Masons

36.18 34.59 + a

3b) Tile Setter 34.9 25.87

3c) Terrazzo Mechanics and Marble Setters 31.69 22.35

3d) Tile, Marble & Terrazzo Finishers 26.7 21.75

3e)  Plasterer 33.48 32.06

------LABORERS------

4)  Group 1:  Laborers (common or general), acetylene burners,
concrete specialists, wrecking laborers, fire watchers.

31.5 23.25

4a) Group 2:  Mortar mixers, plaster tender, power buggy operators,
powdermen, fireproofer/mixer/nozzleman (Person running mixer and
spraying fireproof only).

31.75 23.25

As of: December 1, 2021



Police Station Rooftop HVAC Upgrades (Fairfield) IIProject:

4b) Group 3:  Jackhammer operators/pavement breaker, mason
tender (brick), mason tender (cement/concrete), forklift operators
and forklift operators (masonry).

32.0 23.25

4c) **Group 4: Pipelayers (Installation of water, storm drainage or
sewage lines outside of the building line with P6, P7 license) (the
pipelayer rate shall apply only to one or two employees of the total
crew who primary task is to actually perform the mating of pipe
sections) P6 and P7 rate is $26.80.

32.5 23.25

4d) Group 5:  Air track operator, sand blaster and hydraulic drills. 32.25 23.25

4e) Group 6:  Blasters, nuclear and toxic waste removal. 34.5 23.25

4f)  Group 7:  Asbestos/lead removal and encapsulation (except it's
removal from mechanical systems which are not to be scrapped).

32.5 23.25

4g) Group 8:  Bottom men on open air caisson, cylindrical work and
boring crew.

29.78 23.25

4h)  Group 9:  Top men on open air caisson, cylindrical work and
boring crew.

29.24 23.25

4i)  Group 10:  Traffic Control Signalman 18.0 23.25

5) Carpenter, Acoustical Ceiling Installation, Soft Floor/Carpet
Laying, Metal Stud Installation, Form Work and Scaffold Building,
Drywall Hanging, Modular-Furniture Systems Installers, Lathers,
Piledrivers, Resilient Floor Layers.

35.57 25.65

5a)  Millwrights 35.64 26.49

6) Electrical Worker (including low voltage wiring) (Trade License
required: E1,2  L-5,6  C-5,6  T-1,2  L-1,2  V-1,2,7,8,9)

40.4 30.07+3% of
gross wage

7a) Elevator Mechanic (Trade License required:  R-1,2,5,6) 56.96 35.825+a+b

-----LINE CONSTRUCTION----

Groundman 26.5 6.5% + 9.00

Linemen/Cable Splicer 48.19 6.5% + 22.00

8) Glazier (Trade License required:  FG-1,2) 39.98 22.90 + a

As of: December 1, 2021



Police Station Rooftop HVAC Upgrades (Fairfield) IIProject:

9) Ironworker, Ornamental, Reinforcing, Structural, and Precast
Concrete Erection

38.17 38.02 + a

----OPERATORS----

Group 1:   Crane handling or erecting structural steel or stone,
hoisting engineer 2 drums or over, front end loader (7 cubic yards or
over),  work boat 26 ft. and over and Tunnel Boring Machines. (Trade
License Required)

43.88 25.80 + a

Group 2:   Cranes (100 ton rate capacity and over); Excavator over 2
cubic yards; Piledriver ($3.00 premium when operator controls
hammer); Bauer Drill/Caisson.  (Trade License Required)

43.53 25.80 + a

Group 3:   Excavator; Backhoe/Excavator under 2 cubic yards; Cranes
(under 100 ton rated capacity), Grader/Blade; Master Mechanic;
Hoisting Engineer (all types of equipment where a drum and cable are
used to hoist or drag material regardless of motive power of
operation), Rubber Tire Excavator (Drott-1085 or similar);Grader
Operator; Bulldozer Fine Grade. (slopes, shaping, laser or GPS, etc.).
(Trade License Required)

42.72 25.80 + a

Group 4:  Trenching Machines; Lighter Derrick; Concrete Finishing
Machine; CMI Machine or Similar; Koehring Loader (Skooper).

42.3 25.80 + a

Group 5:   Specialty Railroad Equipment; Asphalt Paver; Asphalt
Reclaiming Machine; Line Grinder; Concrete Pumps; Drills with Self
Contained Power Units; Boring Machine; Post Hole Digger; Auger;
Pounder; Well Digger; Milling Machine (over 24

41.65 25.80 + a

Group 5 continued:  Side Boom; Combination Hoe and Loader;
Directional Driller; Pile Testing Machine.

41.65 25.80 + a

Group 6:   Front End Loader (3 up to 7 cubic yards); Bulldozer (rough
grade dozer).

41.31 25.80 + a

Group 7:   Asphalt roller, concrete saws and cutters (ride on types),
vermeer concrete cutter, Stump Grinder; Scraper; Snooper; Skidder;
Milling Machine (24

40.94 25.80 + a

Group 8:   Mechanic, grease truck operator, hydroblaster; barrier
mover; power stone spreader; welding; work boat  under 26 ft.;
transfer machine.

40.51 25.80 + a

Group 9:   Front end loader (under 3 cubic yards), skid steer loader
regardless of attachments, (Bobcat or Similar):  forklift, power
chipper; landscape equipment (including Hydroseeder).

40.04 25.80 + a

Group 10:  Vibratory hammer; ice machine; diesel and air, hammer,
etc.

37.81 25.80 + a

Group 11:  Conveyor, earth roller, power pavement breaker
(whiphammer), robot demolition equipment.

37.81 25.80 + a

As of: December 1, 2021



Police Station Rooftop HVAC Upgrades (Fairfield) IIProject:

Group 12:  Wellpoint operator. 37.74 25.80 + a

Group 13: Compressor battery operator. 37.11 25.80 + a

Group 14: Elevator operator; tow motor operator (solid tire no rough
terrain).

35.87 25.80 + a

Group 15:  Generator Operator; Compressor Operator; Pump
Operator; Welding Machine Operator; Heater Operator.

35.43 25.80 + a

Group 16:  Maintenance Engineer/Oiler. 34.72 25.80 + a

Group 17:  Portable asphalt plant operator; portable crusher plant
operator; portable concrete plant operator.

39.42 25.80 + a

Group 18:  Power safety boat; vacuum truck; zim mixer; sweeper;
(Minimum for any job requiring a CDL license).

36.77 25.80 + a

------PAINTERS (Including Drywall Finishing)------

10a) Brush and Roller 36.42 22.90

10b) Taping Only/Drywall Finishing 37.17 22.90

10c) Paperhanger and Red Label 36.92 22.90

10e) Blast and Spray 39.42 22.90

11)  Plumber (excluding HVAC pipe installation) (Trade License
required: P-1,2,6,7,8,9  J-1,2,3,4  SP-1,2)

45.83 33.50

12)  Well Digger, Pile Testing Machine 37.26 24.05 + a

Roofer:  Cole Tar Pitch 43.0 20.05 + a

Roofer:  Slate, Tile, Composition, Shingles, Singly Ply and
Damp/Waterproofing

41.5 20.05 + a

15) Sheetmetal Worker  (Trade License required for HVAC and
Ductwork: SM-1,SM-2,SM-3,SM-4,SM-5,SM-6)

47.52 44.20

16) Pipefitter (Including HVAC work)
(Trade License required:  S-1,2,3,4,5,6,7,8  B-1,2,3,4  D-1,2,3,4, G-1,
G-2, G-8 & G-9)

45.83 33.50

As of: December 1, 2021



Police Station Rooftop HVAC Upgrades (Fairfield) IIProject:

------TRUCK DRIVERS------

17a)  2 Axle 30.16 27.16 + a

17b)  3 Axle, 2 Axle Ready Mix 30.27 27.16 + a

17c)  3 Axle Ready Mix 30.33 27.16 + a

17d)  4 Axle, Heavy Duty Trailer up to 40 tons 30.39 27.16 + a

17e)  4 Axle Ready Mix 30.44 27.16 + a

17f)  Heavy Duty Trailer (40 Tons and Over) 30.66 27.16 + a

17g) Specialized Earth Moving Equipment (Other Than Conventional
Type on-the-Road Trucks and Semi-Trailers, Including Euclids)

30.44 27.16 + a

18) Sprinkler Fitter  (Trade License required:  F-1,2,3,4) 47.55 26.60 + a

19) Theatrical Stage Journeyman 25.76 7.34

As of: December 1, 2021



Police Station Rooftop HVAC Upgrades (Fairfield) IIProject:

ALL Cranes: When crane operator is operating equipment that requires a fully licensed crane
operator to operate he receives an extra $4.00 premium in addition to the hourly wage rate and benefit
contributions:

Welders: Rate for craft to which welding is incidental.
*Note: Hazardous waste removal work receives additional $1.25 per hour for truck drivers.

Crane with 150 ft. boom (including jib) - $1.50 extra

Crane with 200 ft. boom (including jib) - $2.50 extra

Crane with 250 ft. boom (including jib) - $5.00 extra

Crane with 300 ft. boom (including jib) - $7.00 extra

Crane with 400 ft. boom (including jib) - $10.00 extra

1) Crane handling or erecting structural steel or stone; hoisting engineer (2 drums or over)
2) Cranes (100 ton rate capacity and over) Bauer Drill/Caisson

All classifications that indicate a percentage of the fringe benefits must be calculated at the percentage rate
times the "base hourly rate".

Apprentices duly registered under the Commissioner of Labor's regulations on "Work Training Standards for
Apprenticeship and Training Programs" Section 31-51-d-1 to 12, are allowed to be paid the appropriate
percentage of the prevailing journeymen hourly base and the full fringe benefit rate, providing the work

  The Prevailing wage rates applicable to this project are subject to annual adjustments
each July 1st for the duration of the project.
  Each contractor shall pay the annual adjusted prevailing wage rate that is in effect each
July 1st, as posted by the Department of Labor.
  It is the contractor's responsibility to obtain the annual adjusted prevailing wage rate
increases directly from the Department of Labor's website.
  The annual adjustments will be posted on the Department of Labor's Web page:
www.ct.gov/dol. For those without internet access, please contact the division listed
below.
  The Department of Labor will continue to issue the initial prevailing wage rate schedule
to the Contracting Agency for the project.
  All subsequent annual adjustments will be posted on our Web Site for contractor
access.
  Contracting Agencies are under no obligation pursuant to State labor law to pay any
increase due to the annual adjustment provision.

Effective October 1, 2005 - Public Act 05-50: any person performing the work of any mechanic, laborer,
or worker shall be paid prevailing wage

All Person who perform work ON SITE must be paid prevailing wage for the
appropriate mechanic, laborer, or worker classification.

All certified payrolls must list the hours worked and wages paid to All Persons
who perform work ON SITE regardless of their ownership i.e.: (Owners,
Corporate Officers, LLC Members, Independent Contractors, et. al)

Reporting and payment of wages is required regardless of any contractual
relationship alleged to exist between the contractor and such person.

As of: December 1, 2021



Police Station Rooftop HVAC Upgrades (Fairfield) IIProject:

~~Unlisted classifications needed for work not included within the scope of the
classifications listed may be added after award only as provided in the labor
standards contract clause (29 CFR 5.5 (a) (1) (ii)).

Please direct any questions which you may have pertaining to classification of work and payment of
prevailing wages to the Wage and Workplace Standards Division, telephone (860)263-6790.

As of: December 1, 2021



 

 
Important Information:   
 For use with Building, Heavy/Highway, and Residential 

 

Welders: Rate for craft to which welding is incidental. 

*Note: Hazardous waste removal work receives additional $1.25 per hour for truck drivers. 

**Note: Hazardous waste premium $3.00 per hour over classified rate. 

ALL Cranes: When crane operator is operating equipment that requires a fully licensed crane 
operator to operate he receives an extra $4.00 premium in addition to the hourly wage rate and 
benefit contributions: 

1) Crane handling or erecting structural steel or stone; hoisting engineer (2 drums or over) 
2) Cranes (100 ton rate capacity and over) Bauer Drill/Caisson 
3) Cranes (under 100 ton rated capacity)  

Crane with boom including jib, 150 feet - $1.50 extra. 

Crane with boom including jib, 200 feet - $2.50 extra. 

Crane with boom including jib, 250 feet - $5.00 extra. 

Crane with boom including jib, 300 feet - $7.00 extra. 

Crane with boom including jib, 400 feet - $10.00 extra. 

 

All classifications that indicate a percentage of the fringe benefits must be calculated at the percentage rate 

times the "base hourly rate". 

 Apprentices duly registered under the Commissioner of Labor's regulations on "Work Training Standards for 

Apprenticeship and Training Programs" Section 31-51-d-1 to 12, are allowed to be paid the appropriate 

percentage of the prevailing journeymen hourly base and the full fringe benefit rate, providing the work site 

ratio shall not be less than one full-time journeyperson instructing and supervising the work of one 

apprentice in a specific trade. 

 

Connecticut General Statute Section 31-55a: Annual Adjustments to wage rates by contractors 

doing state work  

 The Prevailing wage rates applicable to this project are subject to annual adjustments each July 1st for the 

duration of the project. 

 Each contractor shall pay the annual adjusted prevailing wage rate that is in effect each July 1st, as posted 

by the Department of Labor. 

 It is the contractor's responsibility to obtain the annual adjusted prevailing wage rate increases directly from 

the Department of Labor's website. 

 The annual adjustments will be posted on the Department of Labor's Web page: www.ctdol.state.ct.us. 

 The Department of Labor will continue to issue the initial prevailing wage rate schedule to the Contracting 

Agency for the project. 

 All subsequent annual adjustments will be posted on our Web Site for contractor access. 

 

  

http://www.ctdol.state.ct.us/


Effective October 1, 2005 - Public Act 05-50: any person performing the work of any mechanic, 

laborer, or worker shall be paid prevailing wage. 

 All Persons who perform work ON SITE must be paid prevailing wage for the appropriate mechanic, laborer, 

or worker classification. 

 All certified payrolls must list the hours worked and wages paid to All Persons who perform work ON SITE 

regardless of their ownership i.e.: (Owners, Corporate Officers, LLC Members, Independent Contractors, et. 

al) 

 Reporting and payment of wages is required regardless of any contractual relationship alleged to exist 

between the contractor and such person. 

 

Unlisted classifications needed for work not included within the scope of the classifications listed may be added 

after award only as provided in the labor standards contract clause (29 CFR 5.5 (a) (1) (ii)). 

 

Please direct any questions which you may have pertaining to classification of work and payment 

of prevailing wages to the Wage and Workplace Standards Division, telephone (860)263-6790. 

 



Connecticut Department of Labor 

Wage and Workplace Standards Division 

FOOTNOTES 

 
 

 Please Note: If the “Benefits” listed on the schedule for the following occupations  

 includes a letter(s) (+ a or + a+b for instance), refer to the information   

 below. 

 

Benefits to be paid at the appropriate prevailing wage rate for the    

         listed occupation. 

 

If the “Benefits” section for the occupation lists only a dollar amount,   

         disregard the information below. 

 

Bricklayers, Cement Masons, Cement Finishers, Concrete Finishers, Stone Masons 

(Building Construction) and 

(Residential- Hartford, Middlesex, New Haven, New London and Tolland Counties) 

 

a. Paid Holiday: Employees shall receive 4 hours for Christmas Eve holiday  

provided the employee works the regularly scheduled day before and after the 

holiday.  Employers may schedule work on Christmas Eve and employees shall 

receive pay for actual hours worked in addition to holiday pay. 

 

 Elevator Constructors: Mechanics 
 

a. Paid Holidays:  New Year’s Day, Memorial Day, Independence Day, Labor Day,                       

       Veterans’ Day, Thanksgiving Day, Christmas Day, plus the Friday after                                                             

       Thanksgiving.  

 

b. Vacation:   Employer contributes 8% of basic hourly rate for 5 years or more  of 

service or 6% of basic hourly rate for 6 months to 5 years of service as vacation pay 

credit. 

 

Glaziers 

a. Paid Holidays: Labor Day and Christmas Day.  

 

Power Equipment Operators 
(Heavy and Highway Construction & Building Construction)  

 

a. Paid Holidays: New Year’s Day, Good Friday, Memorial day, Independence Day,  

Labor Day, Thanksgiving Day and Christmas Day, provided the employee works 3 

days during the week in which the holiday falls,  if scheduled, and if scheduled, the 

working day before and the working day after the holiday.  Holidays falling on 

Saturday may be observed on Saturday, or if the employer so elects, on the 

preceding Friday. 

 

 

 



Ironworkers 
a. Paid Holiday: Labor Day provided employee has been on the payroll for the 5                                           

       consecutive work days prior to Labor Day. 

 

Laborers (Tunnel Construction) 
a. Paid Holidays:  New Year’s Day, Memorial Day, Independence Day, Labor Day, 

        Thanksgiving Day and Christmas Day.  No employee shall be eligible for holiday                                   

       pay when he fails, without cause, to work the regular work day preceding the                                               

       holiday or the regular work day following the holiday. 

 

Roofers 
a. Paid Holidays: July 4

th
, Labor Day, and Christmas Day provided the employee is                                  

        employed 15 days prior to the holiday.  

 

Sprinkler Fitters 
a. Paid Holidays: Memorial Day, July 4th, Labor Day, Thanksgiving Day and        

Christmas Day, provided the employee has been in the employment of a contractor 

20 working days prior to any such paid holiday. 

 

Truck Drivers  

(Heavy and Highway Construction & Building Construction) 

 

a. Paid Holidays: New Year’s Day, Memorial Day, Independence Day, Labor Day, 

Thanksgiving Day, Christmas day, and Good Friday, provided the  employee has  

at least 31 calendar days of service and works the last scheduled day before and the 

first scheduled day after the holiday, unless excused. 
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STATUTE 31-55a 
 

- SPECIAL NOTICE – 
 

To All State and Political Subdivisions,Their Agents, and Contractors 
Connecticut General Statute 31-55a - Annual adjustments to wage rates by 
contractors doing state work. 
 
Each contractor that is awarded a contract on or after October 1, 2002, for (1) the 
construction of a state highway or bridge that falls under the provisions of section 31-54 of 
the general statutes, or (2) the construction, remodeling, refinishing, refurbishing, 
rehabilitation, alteration or repair of any public works project that falls under the provisions 
of section 31-53 of the general statutes shall contact the Labor Commissioner on or before 
July first of each year, for the duration of such contract, to ascertain the prevailing rate of 
wages on an hourly basis and the amount of payment or contributions paid or payable on 
behalf of each mechanic, laborer or worker employed upon the work contracted to be done, 
and shall make any necessary adjustments to such prevailing rate of wages and such payment 
or contributions paid or payable on behalf of each such employee, effective each July first. 
 

 The prevailing wage rates applicable to any contract or subcontract awarded on 
or after October 1, 2002 are subject to annual adjustments each July 1st for the 
duration of any project which was originally advertised for bids on or after 
October 1, 2002. 

 Each contractor affected by the above requirement shall pay the annual adjusted 
prevailing wage rate that is in effect each July 1st, as posted by the Department 
of Labor.  

 It is the contractor’s responsibility to obtain the annual adjusted prevailing 
wage rate increases directly from the Department of Labor’s Web Site. The 
annual adjustments will be posted on the Department of Labor Web page: 
www.ctdol.state.ct.us. For those without internet access, please contact the 
division listed below.  

 The Department of Labor will continue to issue the initial prevailing wage rate 
schedule to the Contracting Agency for the project. All subsequent annual 
adjustments will be posted on our Web Site for contractor access. 

 
Any questions should be directed to the Contract Compliance Unit, Wage and 
Workplace Standards Division, Connecticut Department of Labor, 200 Folly Brook 
Blvd., Wethersfield, CT 06109 at (860)263-6790. 
 

http://www.ctdol.state.ct.us/


Information Bulletin 
Occupational Classifications 

 
The Connecticut Department of Labor has the responsibility to properly 

determine "job classification" on prevailing wage projects covered under 
C.G.S. Section 31-53(d).  

Note: This information is intended to provide a sample of some occupational 
classifications for guidance purposes only. It is not an all-inclusive list of each 
occupation's duties. This list is being provided only to highlight some areas where a 
contractor may be unclear regarding the proper classification.  If unsure, the employer 
should seek guidelines for CTDOL. 

Below are additional clarifications of specific job duties performed for 
certain classifications: 

 

 ASBESTOS WORKERS 
 
Applies all insulating materials, protective coverings, coatings and finishes to all types of 
mechanical systems.  
 

 ASBESTOS INSULATOR 

Handle, install apply, fabricate, distribute, prepare, alter, repair, dismantle,  heat and 
frost insulation, including penetration and fire stopping work on all penetration fire stop 
systems. 

 BOILERMAKERS 

Erects hydro plants, incomplete vessels, steel stacks, storage tanks for water, fuel, etc. 
Builds incomplete boilers, repairs heat exchanges and steam generators.  

 BRICKLAYERS, CEMENT MASONS, CEMENT FINISHERS, MARBLE MASONS, 
PLASTERERS, STONE MASONS, PLASTERERS. STONE MASONS, TERRAZZO 
WORKERS, TILE SETTERS 

Lays building materials such as brick, structural tile and concrete cinder, glass, gypsum, 
terra cotta block. Cuts, tools and sets marble, sets stone, finishes concrete, applies 
decorative steel, aluminum and plastic tile, applies cements, sand, pigment and marble 
chips to floors, stairways, etc.  



 CARPENTERS, MILLWRIGHTS. PILEDRIVERMEN. LATHERS. RESILEINT FLOOR 
LAYERS, DOCK BUILDERS, DIKERS, DIVER TENDERS 

Constructs, erects, installs and repairs structures and fixtures of wood, plywood and 
wallboard. Installs, assembles, dismantles, moves industrial machinery. Drives piling into 
ground to provide foundations for structures such as buildings and bridges, retaining 
walls for earth embankments, such as cofferdams. Fastens wooden, metal or rockboard 
lath to walls, ceilings and partitions of buildings, acoustical tile layer, concrete form 
builder. Applies firestopping materials on fire resistive joint systems only. Installation of 
curtain/window walls only where attached to wood or metal studs.  Installation of 
insulated material of all types whether blown, nailed or attached in other ways to walls, 
ceilings and floors of buildings.  Assembly and installation of modular furniture/furniture 
systems. Free-standing furniture is not covered.  This includes free standing: student 
chairs, study top desks, book box desks, computer furniture, dictionary stand, atlas 
stand, wood shelving, two-position information access station, file cabinets, storage 
cabinets, tables, etc. 
 

 LABORER, CLEANING 
 

• The clean up of any construction debris and the general (heavy/light) cleaning, 
including sweeping, wash down, mopping, wiping of the construction facility and its 
furniture, washing, polishing, and dusting.   
 

 DELIVERY PERSONNEL  
 

• If delivery of supplies/building materials is to one common point and stockpiled 
there, prevailing wages are not required. If the delivery personnel are involved in 
the distribution of the material to multiple locations within the construction site 
then they would have to be paid prevailing wages for the type of work 
performed: laborer, equipment operator, electrician, ironworker, plumber, etc. 
 

     • An example of this would be where delivery of drywall is made to a building and the 
delivery personnel distribute the drywall from one "stockpile" location to 
further sub‐locations on each floor. Distribution of material around a 
construction site is the job of a laborer or tradesman, and not a delivery personnel. 

 ELECTRICIANS 

Install, erect, maintenance, alteration or repair of any wire, cable, conduit, etc., which 
generates, transforms, transmits or uses electrical energy for light, heat, power or other 
purposes, including the Installation or maintenance of telecommunication, LAN wiring 
or computer equipment, and low voltage wiring. *License required per Connecticut 
General Statutes: E-1,2  L-5,6  C-5,6  T-1,2  L-1,2  V-1,2,7,8,9.  
 
 



 ELEVATOR CONSTRUCTORS 

Install, erect, maintenance and repair of all types of elevators, escalators, dumb waiters 
and moving walks. *License required by Connecticut General Statutes: R-1,2,5,6. 

 FORK LIFT OPERATOR 
 

Laborers Group 4) Mason Tenders - operates forklift solely to assist a mason to a 
maximum height of nine (9) feet only. 

 Power Equipment Operator Group 9 ‐ operates forklift to assist any trade,  and to assist 
a mason to a height over nine (9) feet. 

 GLAZIERS 

Glazing wood and metal sash, doors, partitions, and  2 story aluminum storefronts. 
Installs glass windows, skylights, store fronts and display cases or surfaces such as 
building fronts, interior walls, ceilings and table tops and metal store fronts. Installation 
of aluminum window walls and curtain walls is the "joint" work of glaziers and 
ironworkers, which require equal composite workforce.  

 IRONWORKERS 

Erection, installation and placement of structural steel, precast concrete, miscellaneous 
iron, ornamental iron, metal curtain wall, rigging and reinforcing steel. Handling, sorting, 
and installation of reinforcing steel (rebar). Metal bridge rail (traffic), metal bridge 
handrail, and decorative security fence installation.  Installation of aluminum window 
walls and curtain walls is the "joint" work of glaziers and ironworkers which require 
equal composite workforce. 
 

 INSULATOR 

 

• Installing fire stopping systems/materials for "Penetration Firestop Systems": 
transit to cables, electrical conduits, insulated pipes, sprinkler pipe penetrations, 
ductwork behind radiation, electrical cable trays, fire rated pipe penetrations, 
natural polypropylene, HVAC ducts, plumbing bare metal, telephone and 
communication wires, and boiler room ceilings.  
 

 LABORERS 

Acetylene burners, asphalt rakers, chain saw operators, concrete and power buggy 
operator, concrete saw operator, fence and guard rail erector (except metal bridge rail 
(traffic), decorative security fence (non-metal). 



installation.), hand operated concrete vibrator operator, mason tenders, pipelayers 
(installation of storm drainage or sewage lines on the street only), pneumatic drill 
operator, pneumatic gas and electric drill operator, powermen and wagon drill 
operator, air track operator, block paver, curb setters, blasters, concrete spreaders.  

 PAINTERS 

Maintenance, preparation, cleaning, blasting (water and sand, etc.), painting or 
application of any protective coatings of every description on all bridges and 
appurtenances of highways, roadways, and railroads. Painting, decorating, hardwood 
finishing, paper hanging, sign writing, scenic art work and drywall hhg for any and all 
types of building and residential work.  

 LEAD PAINT REMOVAL 
 

• Painter’s Rate 
1. Removal of lead paint from bridges. 
2. Removal of lead paint as preparation of any surface to be repainted. 
3. Where removal is on a Demolition project prior to reconstruction. 

• Laborer’s Rate 
1. Removal of lead paint from any surface NOT to be repainted. 
2. Where removal is on a TOTAL Demolition project only. 

 PLUMBERS AND PIPEFITTERS 

Installation, repair, replacement, alteration or maintenance of all plumbing, heating, 
cooling and piping. *License required per Connecticut General Statutes: P-1,2,6,7,8,9  J-
1,2,3,4  SP-1,2  S-1,2,3,4,5,6,7,8  B-1,2,3,4  D-1,2,3,4.  

 POWER EQUIPMENT OPERATORS 

Operates several types of power construction equipment such as compressors, pumps, 
hoists, derricks, cranes, shovels, tractors, scrapers or motor graders, etc. Repairs and 
maintains equipment. *License required, crane operators only, per Connecticut General 
Statutes.  

 

 

 ROOFERS 

Covers roofs with composition shingles or sheets, wood shingles, slate or asphalt and 
gravel to waterproof roofs, including preparation of surface. (demolition or removal of 
any type of roofing and or clean-up of any and all areas where a roof is to be relaid.)  



 SHEETMETAL WORKERS 

Fabricate, assembles, installs and repairs sheetmetal products and equipment in such 
areas as ventilation, air-conditioning, warm air heating, restaurant equipment, 
architectural sheet metal work, sheetmetal roofing, and aluminum gutters.  Fabrication, 
handling, assembling, erecting, altering, repairing, etc. of coated metal material panels 
and composite metal material panels when used on building exteriors and interiors as 
soffits, facia, louvers, partitions,  canopies, cornice, column covers, awnings, beam 
covers, cladding, sun shades, lighting troughs, spires, ornamental roofing, metal ceilings, 
mansards, copings, ornamental and ventilation hoods, vertical and horizontal siding 
panels, trim, etc. The sheet metal classification also applies to the vast variety of coated 
metal material panels and composite metal material panels that have evolved over the 
years as an alternative to conventional ferrous and non-ferrous metals like steel, iron, 
tin, copper, brass, bronze, aluminum, etc.   Fabrication, handling, assembling, erecting, 
altering, repairing, etc. of architectural metal roof, standing seam roof, composite metal 
roof, metal and composite bathroom/toilet partitions, aluminum gutters, metal and 
composite lockers and shelving, kitchen equipment, and walk‐in coolers. To include 
testing and air –balancing ancillary to installation and construction. 

 SPRINKLER FITTERS 

Installation, alteration, maintenance and repair of fire protection sprinkler systems. 
*License required per Connecticut General Statutes: F-1,2,3,4.  

 TILE MARBLE AND TERRAZZO FINISHERS 

Assists and tends the tile setter, marble mason and terrazzo worker in the performance 
of their duties. 

 TRUCK DRIVERS 

~How to pay truck drivers delivering asphalt is under REVISION~ 

Truck Drivers are requires to be paid prevailing wage for time spent "working" directly 
on the site. These drivers remain covered by the prevailing wage for any time spent 
transporting between the actual construction location and facilities (such as fabrication, 
plants, mobile factories, batch plant, borrow pits, job headquarters, tool yards, etc.) 
dedicated exclusively, or nearly so, to performance of the contract or project, which are 
so located in proximity to the actual construction location that it is reasonable to include 
them. *License required, drivers only, per Connecticut General Statutes. 

 

 

 



For example: 

 
• Material men and deliverymen are not covered under prevailing wage as long as they 
are not directly involved in the construction process. If, they unload the 
material, they would then be covered by prevailing wage for the classification 
they are performing work in: laborer, equipment operator, etc. 
• Hauling material off site is not covered provided they are not dumping it at a 
location outlined above.  
• Driving a truck on site and moving equipment or materials on site would be considered 
covered work, as this is part of the construction process. 

 

 Any questions regarding the proper classification should be directed to:   
Public Contract Compliance Unit 

 Wage and Workplace Standards Division 
 Connecticut Department of Labor 

 200 Folly Brook Blvd, Wethersfield, CT 06109  
(860) 263-6543. 



 
 Sec. 31-53b. Construction safety and health course. New miner training program. 

Proof of completion required for mechanics, laborers and workers on public works 

projects. Enforcement. Regulations. Exceptions. (a) Each contract for a public works 

project entered into on or after July 1, 2009, by the state or any of its agents, or by any 

political subdivision of the state or any of its agents, described in subsection (g) of section 

31-53, shall contain a provision requiring that each contractor furnish proof with the 

weekly certified payroll form for the first week each employee begins work on such project 

that any person performing the work of a mechanic, laborer or worker pursuant to the 

classifications of labor under section 31-53 on such public works project, pursuant to such 

contract, has completed a course of at least ten hours in duration in construction safety and 

health approved by the federal Occupational Safety and Health Administration or, has 

completed a new miner training program approved by the Federal Mine Safety and Health 

Administration in accordance with 30 CFR 48 or, in the case of telecommunications 

employees, has completed at least ten hours of training in accordance with 29 CFR 

1910.268. 

 
 (b) Any person required to complete a course or program under subsection (a) of this 

section who has not completed the course or program shall be subject to removal from the 

worksite if the person does not provide documentation of having completed such course or 

program by the fifteenth day after the date the person is found to be in noncompliance. The 

Labor Commissioner or said commissioner's designee shall enforce this section. 

 
 (c) Not later than January 1, 2009, the Labor Commissioner shall adopt regulations, in 

accordance with the provisions of chapter 54, to implement the provisions of subsections 

(a) and (b) of this section. Such regulations shall require that the ten-hour construction 

safety and health courses required under subsection (a) of this section be conducted in 

accordance with federal Occupational Safety and Health Administration Training Institute 

standards, or in accordance with Federal Mine Safety and Health Administration Standards 

or in accordance with 29 CFR 1910.268, as appropriate. The Labor Commissioner shall 

accept as sufficient proof of compliance with the provisions of subsection (a) or (b) of this 

section a student course completion card issued by the federal Occupational Safety and 

Health Administration Training Institute, or such other proof of compliance said 

commissioner deems appropriate, dated no earlier than five years before the 

commencement date of such public works project. 

 
 (d) This section shall not apply to employees of public service companies, as defined in 

section 16-1, or drivers of commercial motor vehicles driving the vehicle on the public 

works project and delivering or picking up cargo from public works projects provided they 

perform no labor relating to the project other than the loading and unloading of their cargo. 

 
 (P.A. 06-175, S. 1; P.A. 08-83, S. 1.) 

 

 



 History: P.A. 08-83 amended Subsec. (a) by making provisions applicable to public works 
project contracts entered into on or after July 1, 2009, replacing provision re total cost of 
work with reference to Sec. 31-53(g), requiring proof in certified payroll form that new 
mechanic, laborer or worker has completed a 10-hour or more construction safety course 
and adding provision re new miner training program, amended Subsec. (b) by substituting 
"person" for "employee" and adding "or program", amended Subsec. (c) by adding "or in 
accordance with Federal Mine  
Safety and Health Administration Standards" and setting new deadline of January 1, 2009, 

deleted former Subsec. (d) re "public building", added new Subsec. (d) re exemptions for 

public service company employees and delivery drivers who perform no labor other than 

delivery and made conforming and technical changes, effective January 1, 2009. 
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Informational Bulletin

THE 10-HOUR OSHA CONSTRUCTION
SAFETY AND HEALTH COURSE 

(applicable to public building contracts entered into on or after July 1, 2007,  where the 
total cost of all work to be performed is at least $100,000) 

(1) This requirement was created by Public Act No. 06-175, which is codified in 
Section 31-53b of the Connecticut General Statutes (pertaining to the prevailing 
wage statutes); 

(2) The course is required for public building construction contracts (projects funded 
in whole or in part by the state or any political subdivision of the state) entered 
into on or after July 1, 2007; 

(3) It is required of private employees (not state or municipal employees) and 
apprentices who perform manual labor for a general contractor or subcontractor 
on a public building project where the total cost of all work to be performed is at 
least $100,000; 

(4) The ten-hour construction course pertains to the ten-hour Outreach Course 
conducted in accordance with federal OSHA Training Institute standards, and, for 
telecommunications workers, a ten-hour training course conducted in accordance 
with federal OSHA standard, 29 CFR 1910.268; 

(5) The internet website for the federal OSHA Training Institute is 
http://www.osha.gov/fso/ote/training/edcenters/fact_sheet.html;

(6) The statutory language leaves it to the contractor and its employees to determine 
who pays for the cost of the ten-hour Outreach Course; 

(7) Within 30 days of receiving a contract award, a general contractor must furnish 
proof to the Labor Commissioner that all employees and apprentices performing 
manual labor on the project will have completed such a course; 

(8) Proof of completion may be demonstrated through either: (a) the presentation of a 
bona fide student course completion card issued by the federal OSHA Training 
Institute; or (2) the presentation of documentation provided to an employee by a 
trainer certified by the Institute pending the actual issuance of the completion 
card;

(9) Any card with an issuance date more than 5 years prior to the commencement 
date of the construction project shall not constitute proof of compliance; 



(10) Each employer shall affix a copy of the construction safety course completion 
card to the certified payroll submitted to the contracting agency in accordance 
with Conn. Gen. Stat. § 31-53(f) on which such employee’s name first appears; 

(11) Any employee found to be in non-compliance shall be subject to removal from 
the worksite if such employee does not provide satisfactory proof of course 
completion to the Labor Commissioner by the fifteenth day after the date the 
employee is determined to be in noncompliance; 

(12) Any such employee who is determined to be in noncompliance may continue to 
work on a public building construction project for a maximum of fourteen 
consecutive calendar days while bringing his or her status into compliance;  

(13) The Labor Commissioner may make complaint to the prosecuting authorities 
regarding any employer or agent of the employer, or officer or agent of the 
corporation who files a false certified payroll with respect to the status of an 
employee who is performing manual labor on a public building construction 
project;

(14) The statute provides the minimum standards required for the completion of a 
safety course by manual laborers on public construction contracts; any contractor 
can exceed these minimum requirements; and 

(15) Regulations clarifying the statute are currently in the regulatory process, and shall 
be posted on the CTDOL website as soon as they are adopted in final form.

(16) Any questions regarding this statute may be directed to the Wage and Workplace 
Standards Division of the Connecticut Labor Department via the internet website 
of http://www.ctdol.state.ct.us/wgwkstnd/wgemenu.htm; or by telephone at 
(860)263-6790.

THE ABOVE INFORMATION IS PROVIDED EXCLUSIVELY AS AN 
EDUCATIONAL RESOURCE,  AND IS NOT INTENDED AS A SUBSTITUTE 
FOR LEGAL INTERPRETATIONS WHICH MAY ULTMATELY ARISE 
CONCERNIG THE CONSTRUCTION OF THE STATUTE OR THE 
REGULATIONS.  



November 29, 2006

Notice
To All Mason Contractors and Interested Parties

Regarding Construction Pursuant to Section 31-53 of the
Connecticut General Statutes (Prevailing Wage)

The Connecticut Labor Department Wage and Workplace Standards Division is empowered to
enforce the prevailing wage rates on projects covered by the above referenced statute.

Over the past few years the Division has withheld enforcement of the rate in effect for workers
who operate a forklift on a prevailing wage rate project due to a potential jurisdictional dispute.

The rate listed in the schedules and in our Occupational Bulletin (see enclosed) has been as
follows:

Forklift Operator:

- Laborers (Group 4) Mason Tenders - operates forklift solely to assist a mason to a maximum
height of nine feet only.

- Power Equipment Operator (Group 9) - operates forklift to assist any trade and to assist a
mason to a height over nine feet.

The U.S. Labor Department conducted a survey of rates in Connecticut but it has not been
published and the rate in effect remains as outlined in the above Occupational Bulletin.

Since this is a classification matter and not one of jurisdiction, effective January 1,
2007 the Connecticut Labor Department will enforce the rate on each schedule in
accordance with our statutory authority.

Your cooperation in filing appropriate and accurate certified payrolls is appreciated.



~NOTICE~

TO ALL CONTRACTING AGENCIES

Please be advised that Connecticut General Statutes Section 31-53, requires the contracting agency to
certify to the Department of Labor, the total dollar amount of work to be done in connection with such
public works project, regardless of whether such project consists of one or more contracts.

Please find the attached “Contracting Agency Certification Form” to be completed and returned to
the Department of Labor, Wage and Workplace Standards Division, Public Contract Compliance Unit.

O Inquiries can be directed to (860)263-6543.



CONNECTICUT DEPARTMENT OF LABOR
WAGE AND WORKPLACE STANDARDS DIVISION

CONTRACT COMPLIANCE UNIT

CONTRACTING AGENCY CERTIFICATION FORM

I,                                                   , acting in my official capacity as                                                ,      
   authorized representative                                                                             title

for                                                            , located at                                                                        , 
              contracting agency                                                                 address

do hereby certify that the total dollar amount of work to be done in connection with

                                                                       , located at                                                                  ,  
            project name and number                                                                  address

shall be $                                , which includes all work, regardless of whether such project 

consists of one or more contracts.

CONTRACTOR INFORMATION

Name:                                                                                                                                                 

Address:                                                                                                                                              
Authorized Representative:                                                                                                                 
Approximate Starting Date:                                        

Approximate Completion Date:                                  

                                                                                                                                                             
                  Signature                                                                                            Date

Return To: Connecticut Department of Labor
Wage & Workplace Standards Division
Contract Compliance Unit
200 Folly Brook Blvd.
Wethersfield, CT 06109

 
Date Issued: ___________________________ 
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*FRINGE BENEFITS EXPLANATION (P): 

               
Bona fide benefits paid to approved plans, funds or programs, except those required by Federal or State 
Law (unemployment tax, worker’s compensation, income taxes, etc.).   
 
Please specify the type of benefits provided: 
1)  Medical or hospital care                                       4)  Disability                                          

2)  Pension or retirement                                            5)  Vacation, holiday                                                                          

3)  Life Insurance                                                       6)  Other (please specify)                                   
 

CERTIFIED STATEMENT OF COMPLIANCE 
 
For the week ending date of                                                     , 
 
I,                                                          of                                                      ,  (hereafter known as  

Employer) in my capacity as                                                         (title) do hereby certify and state: 

Section A: 
1.   All persons employed on said project have been paid the full weekly wages earned by them during             
the week in accordance with Connecticut General Statutes, section 31-53, as amended.  Further, I               
hereby certify and state the following: 
 a)  The records submitted are true and accurate; 
 
 b)  The rate of wages paid to each mechanic, laborer or workman and the amount of payment or 
 contributions paid or payable on behalf of each such employee to any employee  welfare fund, as 
 defined  in Connecticut  General Statutes, section 31-53 (h), are not less than the prevailing rate 
 of wages and the amount of payment or contributions paid or payable on behalf of each such 
 employee to any employee welfare fund, as determined by the Labor Commissioner pursuant to 
 subsection Connecticut General Statutes, section 31-53 (d), and said wages and benefits are not 
 less than those which may also be required by contract; 
 
 c)  The Employer has complied with all of the provisions in Connecticut General Statutes, 
 section 31-53 (and Section 31-54 if applicable for state highway construction); 
 
 d)  Each such employee of the Employer is covered by a worker’s compensation insurance 
 policy for the duration of his employment which proof of coverage has been provided to the 
 contracting  agency; 
 
 e) The Employer does not receive kickbacks, which means any money, fee, commission, credit, 
 gift, gratuity, thing of value, or compensation of any kind which is provided directly or  
 indirectly, to any prime contractor, prime contractor employee, subcontractor, or subcontractor 
 employee for the purpose of improperly obtaining or rewarding favorable treatment in  
 connection with a prime contract or in connection with a prime contractor in connection with a 
 subcontractor relating to a prime contractor; and 
 
 f) The Employer is aware that filing a certified payroll which he knows to be false is a class D 
 felony for which the employer may be fined up to five thousand dollars, imprisoned for up to 
 five years or both.  
 
2.    OSHA~The employer shall affix a copy of the construction safety course, program or 
training completion document to the certified payroll required to be submitted to the contracting 
agency for this project on which such employee’s name first appears.  
 
                                                                                                                                                    
            (Signature)            (Title)                                   Submitted on (Date) 
                                   
Section B:  Applies to CONNDOT Projects ONLY 
That pursuant to CONNDOT contract requirements for reporting purposes only, all employees 
listed under Section B who performed work on this project are not covered under the prevailing 
wage requirements defined in Connecticut General Statutes Section 31-53.                        

                                                         
            (Signature)            (Title)                                   Submitted on (Date) 
                                                                   
Note:  CTDOL will assume all hours worked were performed under Section A unless clearly 
delineated as Section B WWS-CP1 as such.  Should an employee perform work under both 
Section A and Section B, the hours worked and wages paid must be segregated for reporting 
purposes.                                                                

***THIS IS A PUBLIC DOCUMENT*** 
***DO NOT INCLUDE SOCIAL SECURITY NUMBERS*** 
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100 REEF ROAD 
FAIRFIELD, CT 06824 
BID #2022-56R 
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Structural Drawings 
S100 ROOF FRAMING PLAN & GENERAL NOTES 

Mechanical Drawings 
M000 NOTES, LEGEND & ABBREVIATIONS 
M001 PARTIAL HVAC DEMOLITION PLANS 
M002-M099 NOT USED 
M100 PARTIAL HVAC PLANS 
M101-M700 NOT USED 
M701 SCHEMATIC DIAGRAMS 
M702-M800 NOT USED 
M801 HVAC SCHEDULES & DETAILS 

Electrical Drawings 
E001 SYMBOLS, NOTES, ABBREVIATIONS & DETAILS – ELECTRICAL 
E002-E099 NOT USED 
E100 PARTIAL DEMOLITION FLOOR PLANS – ELECTRICAL 
E101 PARTIAL FLOOR PLANS – ELECTRICAL  

END OF DRAWING LIST 
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SECTION 011000 - SUMMARY OF WORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 PROJECT DESCRIPTION 

A. The Work of the Project is defined by the Contract Documents and consists of mechanical 
upgrades to an existing building. 

B. The Work generally includes, but is not necessarily limited to the following major elements: 

1. Removal of building materials and components, including selected existing mechanical 
and electrical systems. 

2. Offsite disposal of all removed materials. 
3. Removal and replacement of existing direct expansion coils in the existing main air 

handling unit in the penthouse as well as the supply fan variable frequency drive. (To be 
completed no sooner than April 15, 2022.) 

4. Removal and replacement of existing air-cooled condensing units including the 
disconnection and removal of existing refrigeration piping and provision and installation 
of new piping, refrigerant specialties, insulation, stainless-steel jacket, and R410A 
refrigerant. 

5. Removal and replacement of existing return fan and associated variable frequency drive, 
including the provision and installation of new ductwork connection to the existing. (To 
be completed no sooner than April 15, 2022.) 

6. Removal and replacement of the existing absorption chiller including provision and 
installation of condenser water, chilled water, and heating medium piping connection. 

7. Removal and replacement of existing cooling tower and condenser pump including the 
provision and installation of condenser water piping connection. 

8. Provision of water treatment to existing heating medium and chilled water loops. 
9. Provision and installation of new DDC controller, sensors, and programming. 
10. Verification and recording of existing Tecogen sequence of operation. 
11. Provision of testing and balancing. 
12. Provision of delegated seismic design for equipment seismic restraint, bracing, and 

support. 
13. Demolition of electrical equipment and circuits associated with equipment being 

removed. Provision and installation of conduit, wiring, and circuit breakers for new 
mechanical equipment. 

14. Provision of cutting/boring and patching/firesafing/sealing for any new penetrations of 
any diameter. 

1.3 CONTRACTOR USE OF PREMISES 

A. General: Limit use of the premises to construction activities in areas indicated; allow for Owner 
occupancy and use by the public. 
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B. Confine operations to as small work areas and accessways as possible.  As much as possible and 
without damage to the finishes, doors, and related building systems, access the project area via 
the service doors designated by the Owner. 

C. Keep driveways and entrances serving the premises clear and available to the Owner and the 
Owner's employees at all times. Do not use these areas for parking or storage of materials. 
Schedule deliveries to minimize space and time requirements for storage of materials and 
equipment on site. 

D. Maintain existing egress patterns, exit doors, and means of egress during construction, which 
will include the provision of temporary walkways, sidewalks, or other means necessary to 
provide adequate life safety for the building occupants, particularly at exitways which must 
continue to be open and serviceable while adjacent construction activity occurs. 

E. Use of the Existing Building: Maintain the existing building in a weathertight condition 
throughout the construction period.  Repair damage caused by construction operations.  Take all 
precautions necessary to protect the building and its occupants during the construction period. 

1. Contractor is responsible to secure project area/site from intrusions during unoccupied 
(after hours) period of time. Any temporary doors and /or window coverings that may be 
necessary to complete repairs are the Contractors responsibility to furnish and install as 
part of the project scope. 

1.4 OWNER OCCUPANCY 

A. Full Owner Occupancy: The Owner will occupy the site and existing building during the entire 
construction period.  Cooperate with the Owner during construction operations to minimize 
conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with the Owner's 
operations.  Pre-schedule construction operations with the Owner for areas that must be 
evacuated for extended periods, giving the Owner the opportunity to relocate administrative or 
educational operations to non-affected areas. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities. Do not close or obstruct walkways, corridors, or other occupied or used 
facilities without written permission from Owner and approval of authorities having 
jurisdiction. 

2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's 
operations. 

1.5 SPECIAL REQUIREMENTS 

A. The Contractor shall insure that all work performed is done so in a safe manner and that all 
his/her employees shall adhere to all applicable safety procedures and practices at all times.  
There may be staff in the vicinity of the work area during normal working hours.  The 
Contractor shall be aware at all times that additional safety considerations should be taken.  
Particular care shall be taken by the Contractor, Subcontractors and all those in their employ, 
that all tools, equipment, ladders, etc. are never left unsupervised. 

B. Under no circumstances shall the buildings' occupants be subjected to excessive construction 
noise or vibrations, nor shall they be subject to fumes, odors, or other deleterious effects of the 
operation.  Should material delivery, demolition or construction operations, inclement weather 
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or related schedule conditions produce this situation (as determined by the Owner), the 
Contractor shall be required to suspend operations that produce the offending effects until such 
time as the building is not occupied, or as approved by the Owner. 

C. Smoking will not be permitted inside the building or on the grounds. Strict adherence to the 
smoking regulations will be enforced for the entire duration of the construction. 

D. Site Security – Identification Badges 

1. The Contractor shall provide a list of all contact persons.  The list shall include each 
trade, name of Contractor, contact person(s), phone numbers, fax numbers, Federal 
Employer Identification Number (FEIN), social security number if FEIN is not available, 
and Connecticut Tax Registration number. 

2. Prior to the start of work all Contractor and Sub-Contactor personnel assigned to perform 
work shall be required to fill out and submit to a background check performed by the 
Fairfield Police Department at no cost to the Contractor. All information shall be 
submitted to the Town of Fairfield. Information for background check includes the 
following: 

a. Identity Verification 
b. Criminal Background 
c. Additional checks as deemed warranted. 

3. Security badges will be worn by all project personnel during construction activities.  The 
Contractor will provide badges at no cost to the Owner.  The Contractor will be 
responsible for monitoring the display of badges, including those of the personnel of all 
subcontractors and visitors to the project site. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 
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SECTION 012100 - ALLOWANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements governing allowances. 

1. Certain items are specified in the Contract Documents by allowances.  Allowances have 
been established in lieu of additional requirements and to defer selection of actual 
materials and equipment to a later date when direction will be provided to the Contractor.  
If necessary, additional requirements will be issued by Change Order. 

B. Types of allowances include the following: 

1. Quantity allowances. 

C. Related Sections: 

1. Section 012200 "Unit Prices" for procedures for using unit prices. 
2. Divisions 02 through 49 Sections for items of Work covered by allowances. 

1.3 SELECTION AND PURCHASE 

A. At the earliest practical date after award of the Contract, advise Architect of the date when final 
selection and purchase of each product or system described by an allowance must be completed 
to avoid delaying the Work. 

B. At Architect's request, obtain proposals for each allowance for use in making final selections.  
Include recommendations that are relevant to performing the Work. 

C. Purchase products and systems selected by Architect from the designated supplier. 

1.4 SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances, in the form 
specified for Change Orders. 

B. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for 
use in fulfillment of each allowance. 

C. Submit time sheets and other documentation to show labor time and cost for installation of 
allowance items that include installation as part of the allowance. 
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D. Coordinate and process submittals for allowance items in same manner as for other portions of 
the Work. 

1.5 COORDINATION 

A. Coordinate allowance items with other portions of the Work.  Furnish templates as required to 
coordinate installation. 

1.6 QUANTITY/LUMP-SUM ALLOWANCES 

A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner 
or selected by Architect under allowance and shall include taxes, freight, and delivery to Project 
site. 

B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor, 
installation, overhead and profit, and similar costs related to products and materials ordered by 
Owner under allowance shall be included as part of the Contract Sum and not part of the 
allowance. 

C. Unused Materials:  Return unused materials purchased under an allowance to manufacturer or 
supplier for credit to Owner, after installation has been completed and accepted. 

1. If requested by Architect, retain and prepare unused material for storage by Owner.  
Deliver unused material to Owner's storage space as directed. 

1.7 ADJUSTMENT OF ALLOWANCES 

A. Allowance Adjustment:  To adjust allowance amounts, prepare a Change Order proposal based 
on the difference between purchase amount and the allowance, multiplied by final measurement 
of work-in-place where applicable.  If applicable, include reasonable allowances for cutting 
losses, tolerances, mixing wastes, normal product imperfections, and similar margins. 

1. Include installation costs in purchase amount only where indicated as part of the 
allowance. 

2. If requested, prepare explanation and documentation to substantiate distribution of 
overhead costs and other margins claimed. 

3. Submit substantiation of a change in scope of work, if any, claimed in Change Orders 
related to unit-cost allowances. 

4. Owner reserves the right to establish the quantity of work-in-place by independent 
quantity survey, measure, or count. 

B. Submit claims for increased costs because of a change in scope or nature of the allowance 
described in the Contract Documents, whether for the purchase order amount or Contractor's 
handling, labor, installation, overhead, and profit. 

1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost 
amount unless it is clearly shown that the nature or extent of work has changed from what 
could have been foreseen from information in the Contract Documents. 

2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-
priced materials or systems of the same scope and nature as originally indicated. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return 
damaged or defective products to manufacturer for replacement. 

3.2 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and 
installations to ensure that each allowance item is completely integrated and interfaced with 
related work. 

3.3 SCHEDULE OF ALLOWANCES 

A. Allowance No. 1: Water Treatment System:  Include in the Base Bid an allowance for each 
of the following systems: 

1. Chilled Water Loop, served by P-4: Use system volume allowance of 150 gallons. 
2. Heating Medium Loop, served by P-1, P-2, and P-5: Use system volume allowance of 

400 gallons. 

Contractor is to determine the actual system volume by using a make-up water meter when 
filling up each system loop to its operating level. Refer to Section 232513 “Water Treatment for 
Closed-Loop Hydronic Systems” for additional information and Section 012200 “Unit Prices” 
for unit price associated with this allowance. 

END OF SECTION 012100 
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SECTION 012200 - UNIT PRICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for unit prices. 

B. Related Sections: 

1. Section 012600 "Contract Modification Procedures" for procedures for submitting and 
handling Change Orders. 

1.3 DEFINITIONS 

A. Unit price is an amount incorporated in the Agreement, applicable during the duration of the 
Work as a price per unit of measurement for materials, equipment, or services, or a portion of 
the Work, added to or deducted from the Contract Sum by appropriate modification, if the scope 
of Work or estimated quantities of Work required by the Contract Documents are increased or 
decreased. 

1.4 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 
applicable taxes, overhead, and profit. 

B. Measurement and Payment:  Refer to individual Specification Sections for work that requires 
establishment of unit prices.  Methods of measurement and payment for unit prices are specified 
in those Sections. 

C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use 
of established unit prices and to have this work measured, at Owner's expense, by an 
independent surveyor acceptable to Contractor. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF UNIT PRICES 

A. A list of unit prices is included in the Bid Form. 
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END OF SECTION 012200 
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SECTION 012300 - ALTERNATES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.3 DEFINITIONS 

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined 
in the Bidding Requirements that may be added to or deducted from the base bid amount if 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents. 

1. Alternates described in this Section are part of the Work only if enumerated in the 
Agreement. 

2. The cost or credit for each alternate is the net addition to or deduction from the Contract 
Sum to incorporate alternate into the Work.  No other adjustments are made to the 
Contract Sum. 

1.4 PROCEDURES 

A. Coordination:  Modify or adjust affected adjacent work as necessary to completely integrate 
work of the alternate into Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 
items incidental to or required for a complete installation whether or not indicated as part 
of alternate. 

B. Notification: Immediately following award of the Contract, notify each party involved, in 
writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or 
deferred for later consideration.  Include a complete description of negotiated modifications to 
alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract.  No 
extensions of time shall be granted for accepted alternates. 

D. Schedule:  A schedule of alternates is included at the end of this Section.  Specification Sections 
referenced in schedule contain requirements for materials necessary to achieve the work 
described under each alternate. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. ADD ALTERNATE NO. 1: Non-Chemical Water Treatment System: Add to the Base Bid 
the labor, material, and equipment for the provision and installation of a non-chemical water 
treatment system for the new condenser. Work also includes the feeding of the Pulse Pure 
control panel from the existing weatherproof GFI receptacle a few feet to the left of the panel 
location. Refer to Section 236500 “Cooling Towers” and Drawing M701 for additional 
information. 

B. DEDUCT ALTERNATE NO. 2: Air-Cooled Condensers with Air-Handler Coils: Deduct 
from the Base Bid the provision and installation of the two (2) 40-ton air-cooled condensers 
with air-handler coils and associated refrigerant piping. 

C. DEDUCT ALTERNATE NO. 3: Absorption Chiller: Deduct from the Base Bid the 
provision and installation of the absorption chiller and associated piping. 

D. DEDUCT ALTERNATE NO. 4: Cooling Tower: Deduct from the Base Bid the provision and 
installation of the cooling tower, condensing pump, and associated piping. 

E. DEDUCT ALTERNATE NO. 5: Return Fan: Deduct from the Base Bid the provision and 
installation of the return fan and associated acoustical blanket. 

F. DEDUCT ALTERNATE NO. 6: Equipment Pre-Purchase: Deduct from the Base Bid the 
provision of all HVAC equipment indicated. Contractor will be responsible for installation only 
of the pre-purchased equipment. Contractor to coordinate equipment ordering and delivery. The 
manufacturer’s standard warranty will begin after the equipment has been put into permanent 
operating mode and equipment/system and components have been accepted. The 
manufacturer’s extended warranty will begin upon delivery of the equipment and will be in 
effect while the materials are in storage prior to installation. 

G. VOLUNTARY ALTERNATE NO. 7: Voluntary Alternate:  Prepared at the Contractor's 
discretion, when an appreciable value is represented in the Owner's best interest, either "ADD" 
or "DEDUCT".  Include complete information in a separate narrative or proposal on the 
alternate, including manufacturer's literature, schedule information, etc. 

END OF SECTION 012300 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Sections: 

1. Section 016000 "Product Requirements" for requirements for submitting comparable 
product submittals for products by listed manufacturers. 

2. Divisions 02 through 49 Sections for specific requirements and limitations for 
substitutions. 

1.3 DEFINITIONS 

A. Substitutions:  Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor. 

1. Substitutions for Cause:  Changes proposed by Contractor that are required due to 
changed Project conditions, such as unavailability of product, regulatory changes, or 
unavailability of required warranty terms. 

2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that are not 
required in order to meet other Project requirements but may offer advantage to 
Contractor or Owner. 

1.4 SUBMITTALS 

A. Substitution Requests:  Submit three (3) copies of each request for consideration.  Identify 
product or fabrication or installation method to be replaced.  Include Specification Section 
number and title and Drawing numbers and titles. 

1. Substitution Request Form:  Use CSI Form 1.5C, 13.1A or comparable form. 
2. Documentation:  Show compliance with requirements for substitutions and the following, 

as applicable: 

a. Statement indicating why specified product or fabrication or installation cannot be 
provided, if applicable. 

b. Coordination information, including a list of changes or modifications needed to 
other parts of the Work and to construction performed by Owner and separate 
contractors, that will be necessary to accommodate proposed substitution. 

c. Detailed, SIDE-BY-SIDE comparison of significant qualities of proposed 
substitution with those of the Work specified.  Include annotated copy of 
applicable specification section.  Significant qualities may include attributes such 
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as performance, weight, size, durability, visual effect, sustainable design 
characteristics, warranties, and specific features and requirements indicated.  
Indicate deviations, if any, from the Work specified. 

d. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures. 

e. Samples, where applicable or requested. 
f. Certificates and qualification data, where applicable or requested. 
g. List of similar installations for completed projects with project names and 

addresses and names and addresses of Architects and Owners. 
h. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated. 
i. Research reports evidencing compliance with building code in effect for Project, 

from ICC-ES. 
j. Detailed comparison of Contractor's construction schedule using proposed 

substitution with products specified for the Work, including effect on the overall 
Contract Time.  If specified product or method of construction cannot be provided 
within the Contract Time, include letter from manufacturer, on manufacturer's 
letterhead, stating date of receipt of purchase order, lack of availability, or delays 
in delivery. 

k. Cost information, including a proposal of change, if any, in the Contract Sum. 
l. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents except as indicated in substitution request, is compatible 
with related materials, and is appropriate for applications indicated. 

m. Contractor's waiver of rights to additional payment or time that may subsequently 
become necessary because of failure of proposed substitution to produce indicated 
results. 

3. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within seven (7) days of receipt of a request for 
substitution.  Architect will notify Contractor of acceptance or rejection of proposed 
substitution within fifteen (15) days of receipt of request, or seven (7) days of receipt of 
additional information or documentation, whichever is later. 

a. Forms of Acceptance:  Change Order, Construction Change Directive, or 
Architect's Supplemental Instructions for minor changes in the Work. 

b. Use product specified if Architect does not issue a decision on use of a proposed 
substitution within time allocated. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 
substitution with related products and materials.  Engage qualified testing agency to perform 
compatibility tests recommended by manufacturers. 

1.6 PROCEDURES 

A. Coordination: Modify or adjust affected work as necessary to integrate work of the approved 
substitutions. 
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PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Procurement Substitution Request: Submit to Architect seven (7) days prior to date of bid 
opening. 

B. Substitutions for Cause:  Submit requests for substitution immediately upon discovery of need 
for change, but not later than fifteen (15) days prior to time required for preparation and review 
of related submittals. 

1. Conditions: Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 

a. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

b. Substitution request is fully documented and properly submitted. 
c. Requested substitution will not adversely affect Contractor's construction schedule. 
d. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
e. Requested substitution is compatible with other portions of the Work. 
f. Requested substitution has been coordinated with other portions of the Work. 
g. Requested substitution provides specified warranty. 
h. If requested substitution involves more than one (1) contractor, requested 

substitution has been coordinated with other portions of the Work, is uniform and 
consistent, is compatible with other products, and is acceptable to all contractors 
involved. 

C. Substitutions for Convenience:  Architect will consider requests for substitution if received 
within sixty (60) days after the Notice to Proceed.  Requests received after that time may be 
considered or rejected at discretion of Architect. 

1. Conditions: Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 

a. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities 
Owner must assume.  Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract 
Documents. 

c. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

d. Substitution request is fully documented and properly submitted. 
e. Requested substitution will not adversely affect Contractor's construction schedule. 
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f. Requested substitution has received necessary approvals of authorities having 
jurisdiction. 

g. Requested substitution is compatible with other portions of the Work. 
h. Requested substitution has been coordinated with other portions of the Work. 
i. Requested substitution provides specified warranty. 
j. If requested substitution involves more than one (1) contractor, requested 

substitution has been coordinated with other portions of the Work, is uniform and 
consistent, is compatible with other products, and is acceptable to all contractors 
involved. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for handling and processing 
Contract modifications. 

B. Related Sections: 

1. Section 016000 "Product Requirements" for administrative procedures for handling 
requests for substitutions made after Contract award. 

1.3 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710, 
"Architect's Supplemental Instructions." 

1.4 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests:  Architect will issue a detailed description of proposed 
changes in the Work that may require adjustment to the Contract Sum or the Contract Time.  If 
necessary, the description will include supplemental or revised Drawings and Specifications. 

1. Proposal Requests issued by Architect are not instructions either to stop work in progress 
or to execute the proposed change. 

2. Within time specified in Proposal Request or twenty (20) days, when not otherwise 
specified, after receipt of Proposal Request, submit a quotation estimating cost 
adjustments to the Contract Sum and the Contract Time necessary to execute the change. 

a. Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made.  If requested, furnish survey data 
to substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

c. Include costs of labor and supervision directly attributable to the change. 
d. Include an updated Contractor's construction schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship.  Use available total float before requesting 
an extension of the Contract Time. 

e. Quotation Form:  Use forms acceptable to Architect. 
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B. Contractor-Initiated Proposals:  If latent or changed conditions require modifications to the 
Contract, Contractor may initiate a claim by submitting a request for a change to the Architect. 

1. Include a statement outlining reasons for the change and the effect of the change on the 
Work.  Provide a complete description of the proposed change.  Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made.  If requested, furnish survey data to 
substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

4. Include costs of labor and supervision directly attributable to the change. 
5. Include an updated Contractor's construction schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship.  Use available total float before requesting an extension of the 
Contract Time. 

6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed 
change requires substitution of one product or system for product or system specified. 

7. Proposal Request Form:  Use form acceptable to Architect. 

1.5 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for signatures 
of Owner and Contractor on AIA Document G701. 

1.6 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive: Architect may issue a Construction Change Directive on 
AIA Document G714.  Construction Change Directive instructs Contractor to proceed with a 
change in the Work, for subsequent inclusion in a Change Order. 

1. Construction Change Directive contains a complete description of change in the Work.  It 
also designates method to be followed to determine change in the Contract Sum or the 
Contract Time. 

B. Documentation:  Maintain detailed records on a time and material basis of work required by the 
Construction Change Directive. 

1. After completion of change, submit an itemized account and supporting data necessary to 
substantiate cost and time adjustments to the Contract. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012600 
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SECTION 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements necessary to prepare and 
process Applications for Payment. 

B. Related Sections: 

1. Section 012600 "Contract Modification Procedures" for administrative procedures for 
handling changes to the Contract. 

2. Section 013200 "Construction Progress Documentation" for administrative requirements 
governing the preparation and submittal of the Contractor's construction schedule. 

3. Section 013300 "Submittal Procedures" for administrative requirements governing the 
preparation and submittal of the submittal schedule. 

1.3 SCHEDULE OF VALUES 

A. Coordination:  Coordinate preparation of the schedule of values with preparation of Contractor's 
construction schedule. 

1. Correlate line items in the schedule of values with other required administrative forms 
and schedules, including the following: 

a. Application for Payment forms with continuation sheets. 
b. Submittal schedule. 
c. Items required to be indicated as separate activities in Contractor's construction 

schedule. 

2. Submit the schedule of values to Architect at earliest possible date but no later than seven 
(7) days before the date scheduled for submittal of initial Applications for Payment. 

B. Format and Content:  Use the Project Manual table of contents as a guide to establish line items 
for the schedule of values.  Provide at least one (1) line item for each Specification Section. 

1. Identification:  Include the following Project identification on the schedule of values: 

a. Project name and location. 
b. Name of Architect. 
c. Architect's project number. 
d. Contractor's name and address. 
e. Date of submittal. 



  
 PAYMENT PROCEDURES 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 012900-2 

2. Arrange schedule of values consistent with format of AIA Document G703. 
3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 

evaluation of Applications for Payment and progress reports.  Coordinate with the Project 
Manual table of contents.  Provide multiple line items for principal subcontract amounts 
in excess of five percent (5%) of Contract Sum. 

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 
5. Provide a separate line item in the schedule of values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed. 

a. Differentiate between items stored on-site and items stored off-site.  If required, 
include evidence of insurance. 

6. Provide separate line items in the schedule of values for initial cost of materials, for each 
subsequent stage of completion, and for total installed value of that part of the Work. 

7. Each item in the schedule of values and Applications for Payment shall be complete.  
Include total cost and proportionate share of general overhead and profit for each item. 

a. Temporary facilities and other major cost items that are not direct cost of actual 
work-in-place may be shown either as separate line items in the schedule of values 
or distributed as general overhead expense, at Contractor's option. 

8. Schedule Updating:  Update and resubmit the schedule of values before the next 
Applications for Payment when Change Orders or Construction Change Directives result 
in a change in the Contract Sum. 

1.4 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment shall be consistent with previous applications and payments as 
certified by Architect and paid for by Owner. 

1. Initial Application for Payment, Application for Payment at time of Substantial 
Completion, and final Application for Payment involve additional requirements. 

B. Payment Application Times:  The date for each progress payment is indicated in the Agreement 
between Owner and Contractor.  The period of construction work covered by each Application 
for Payment is the period indicated in the Agreement. 

C. Application for Payment Forms:  Use AIA Document G702 and AIA Document G703 as form 
for Applications for Payment. 

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor.  Architect will return incomplete 
applications without action. 

1. Entries shall match data on the schedule of values and Contractor's construction schedule.  
Use updated schedules if revisions were made. 

2. Include amounts for work completed following previous Application for Payment, 
whether or not payment has been received.  Include only amounts for work completed at 
time of Application for Payment. 
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3. Include amounts of Change Orders and Construction Change Directives issued before last 
day of construction period covered by application. 

4. Indicate separate amounts for work being carried out under Owner-requested project 
acceleration. 

5. Include updated and approved Contractor’s construction schedule, potential Change 
Order Log and Product Submittal Log. 

E. Stored Materials:  Include in Application for Payment amounts applied for materials or 
equipment purchased or fabricated and stored, but not yet installed.  Differentiate between items 
stored on-site and items stored off-site. 

1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of 
surety to payment, for stored materials. 

2. Provide supporting documentation that verifies amount requested, such as paid invoices.  
Match amount requested with amounts indicated on documentation; do not include 
overhead and profit on stored materials. 

3. Provide summary documentation for stored materials indicating the following: 

a. Materials previously stored and included in previous Applications for Payment. 
b. Work completed for this Application utilizing previously stored materials. 
c. Additional materials stored with this Application. 
d. Total materials remaining stored, including materials with this Application. 

F. Transmittal:  Submit three (3) signed and notarized original copies of each Application for 
Payment to Architect by a method ensuring receipt within 24 hours.  One (1) copy shall include 
waivers of lien and similar attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application. 

G. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of mechanic's 
liens from subcontractors, sub-subcontractors, and suppliers for construction period covered by 
the previous application. 

1. Submit partial waivers on each item for amount requested in previous application, after 
deduction for retainage, on each item. 

2. When an application shows completion of an item, submit conditional final or full 
waivers. 

3. Owner reserves the right to designate which entities involved in the Work must submit 
waivers. 

4. Submit final Application for Payment with or preceded by conditional final waivers from 
every entity involved with performance of the Work covered by the application who is 
lawfully entitled to a lien. 

5. Waiver Forms: Submit waivers of lien on forms, executed in a manner acceptable to 
Owner. 

H. Initial Application for Payment:  Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 
2. Schedule of values. 
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3. Contractor's construction schedule (preliminary if not final). 
4. Products list (preliminary if not final). 
5. Schedule of unit prices. 
6. Submittal schedule (preliminary if not final). 
7. List of Contractor's staff assignments. 
8. List of Contractor's principal consultants. 
9. Copies of building permits. 
10. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 
11. Initial progress report. 
12. Report of preconstruction conference. 
13. Certificates of insurance and insurance policies. 
14. Performance and payment bonds. 
15. Data needed to acquire Owner's insurance. 

I. Application for Payment at Substantial Completion:  After issuing the Certificate of Substantial 
Completion, submit an Application for Payment showing one hundred percent (100%) 
completion for portion of the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete and a 
statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificates of Partial Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work. 

J. Final Payment Application: Submit final Application for Payment with releases and supporting 
documentation not previously submitted and accepted, including, but not limited, to the 
following: 

1. Evidence of completion of Project closeout requirements. 
2. Insurance certificates for products and completed operations where required and proof 

that taxes, fees, and similar obligations were paid. 
3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 
6. AIA Document G707, "Consent of Surety to Final Payment." 
7. Evidence that claims have been settled. 
8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of 

date of Substantial Completion or when Owner took possession of and assumed 
responsibility for corresponding elements of the Work. 

9. Final liquidated damages settlement statement. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project 
including, but not limited to, the following: 

1. General project coordination procedures. 
2. Administrative and supervisory personnel. 
3. Requests for Information (RFIs). 
4. Project meetings. 

B. Each contractor shall participate in coordination requirements.  Certain areas of responsibility 
are assigned to a specific contractor. 

C. Related Sections: 

1. Section 013200 "Construction Progress Documentation" for preparing and submitting 
Contractor's construction schedule. 

2. Section 017300 "Execution" for procedures for coordinating general installation and 
field-engineering services, including establishment of benchmarks and control points. 

3. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract. 

1.3 DEFINITIONS 

A. RFI:  Request from Owner, Architect, or Contractor seeking information from each other during 
construction. 

1.4 COORDINATION 

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations, included in different Sections, that depend on each other for proper 
installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results where 
installation of one (1) part of the Work depends on installation of other components, 
before or after its own installation. 

2. Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
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B. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination.  Include such items as required notices, reports, and list of attendees 
at meetings. 

1. Prepare similar memoranda for Owner and separate Contractors if coordination of their 
Work is required. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities to avoid conflicts and to ensure orderly progress of 
the Work.  Such administrative activities include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 
2. Preparation of the schedule of values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Pre-installation conferences. 
7. Startup and adjustment of systems. 
8. Project closeout activities. 

D. Conservation:  Coordinate construction activities to ensure that operations are carried out with 
consideration given to conservation of energy, water, and materials.  Coordinate use of 
temporary utilities to minimize waste. 

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated into, the Work.  Refer to other Sections for disposition of salvaged materials 
that are designated as Owner's property. 

1.5 KEY PERSONNEL 

A. Key Personnel Names:  Within fifteen (15) days of starting construction operations, submit a 
list of key personnel assignments, including superintendent and other personnel in attendance at 
Project site.  Identify individuals and their duties and responsibilities; list addresses and 
telephone numbers, including home, office, and cellular telephone numbers and email 
addresses.  Provide names, addresses, and telephone numbers of individuals assigned as 
standbys in the absence of individuals assigned to Project. 

1. Post copies of list in project meeting room, in temporary field office, and by each 
temporary telephone.  Keep list current at all times. 

1.6 REQUESTS FOR INFORMATION (RFIs) 

A. General:  Immediately on discovery of the need for additional information or interpretation of 
the Contract Documents, Contractor shall prepare and submit an RFI in the form specified. 

1. Architect will return RFIs submitted to Architect by other entities controlled by 
Contractor with no response. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 
work or work of subcontractors. 
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B. Content of the RFI:  Include a detailed, legible description of item needing information or 
interpretation and the following: 

1. Project name. 
2. Project number. 
3. Date. 
4. Name of Contractor. 
5. Name of Architect. 
6. RFI number, numbered sequentially. 
7. RFI subject. 
8. Specification Section number and title and related paragraphs, as appropriate. 
9. Drawing number and detail references, as appropriate. 
10. Field dimensions and conditions, as appropriate. 
11. Contractor's suggested resolution.  If Contractor's solution(s) impacts the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI. 
12. Contractor's signature. 
13. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation. 

a. Include dimensions, thicknesses, structural grid references, and details of affected 
materials, assemblies, and attachments on attached sketches. 

C. RFI Forms:  AIA Document G716 or comparable form. 

D. Architect's Action:  Architect will review each RFI, determine action required, and respond.  
Allow seven (7) working days for Architect's response for each RFI.  RFIs received by 
Architect after 1:00 p.m. will be considered as received the following working day. 

1. The following RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for coordination information already indicated in the Contract 

Documents. 
d. Requests for adjustments in the Contract Time or the Contract Sum. 
e. Requests for interpretation of Architect's actions on submittals. 
f. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will date from time of receipt of additional information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal according to 
Section 012600 "Contract Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Architect in writing within ten (10) days of receipt of the 
RFI response. 
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E. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 
to affected parties.  Review response and notify Architect within seven (7) days if Contractor 
disagrees with response. 

F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  
Submit log weekly. Include the following: 

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect. 
4. RFI number including RFIs that were dropped and not submitted. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's response was received. 
8. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate. 

1.7 PROJECT MEETINGS 

A. General: Schedule and conduct meetings and conferences at Project site, unless otherwise 
indicated. 

1. Attendees:  Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting.  Notify Owner and Architect of scheduled 
meeting dates and times. 

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
3. Minutes:  General Contractor or Construction Manager is responsible for recording 

significant discussions and agreements achieved. General Contractor or Construction 
Manager is also responsible for distributing the meeting minutes to everyone concerned 
including Owner and Architect, within three (3) days of the meeting. 

B. Preconstruction Conference:  Schedule and conduct a preconstruction conference before starting 
construction, at a time convenient to Owner and Architect, but no later than fifteen (15) days 
after execution of the Agreement. 

1. Conduct the conference to review responsibilities and personnel assignments. 
2. Attendees:  Authorized representatives of Owner, Construction Administrator, Architect, 

and their consultants; Contractor and its superintendent; major subcontractors; suppliers; 
and other concerned parties shall attend the conference.  Participants at the conference 
shall be familiar with Project and authorized to conclude matters relating to the Work. 

3. Agenda: Discuss items of significance that could affect progress, including the following: 

a. Tentative construction schedule. 
b. Phasing. 
c. Critical work sequencing and long-lead items. 
d. Designation of key personnel and their duties. 
e. Lines of communications. 
f. Procedures for processing field decisions and Change Orders. 
g. Procedures for RFIs. 
h. Procedures for testing and inspecting. 
i. Procedures for processing Applications for Payment. 
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j. Distribution of the Contract Documents. 
k. Submittal procedures. 
l. Preparation of record documents. 
m. Work restrictions. 
n. Working hours. 
o. Owner's occupancy requirements. 
p. Responsibility for temporary facilities and controls. 
q. Procedures for moisture and mold control. 
r. Procedures for disruptions and shutdowns. 
s. Parking availability. 
t. Office, work, and storage areas. 
u. Equipment deliveries and priorities. 
v. First aid. 
w. Security. 
x. Progress cleaning. 

4. Minutes: General Contractor or Construction Manager is responsible for recording and 
distributing meeting minutes. 

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each 
construction activity that requires coordination with other construction. 

1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting.  Advise Architect 
of scheduled meeting dates. 

2. Agenda:  Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following: 

a. Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Review of mockups. 
i. Possible conflicts. 
j. Compatibility problems. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written recommendations. 
n. Warranty requirements. 
o. Compatibility of materials. 
p. Acceptability of substrates. 
q. Temporary facilities and controls. 
r. Space and access limitations. 
s. Regulations of authorities having jurisdiction. 
t. Testing and inspecting requirements. 
u. Installation procedures. 
v. Coordination with other work. 
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w. Required performance results. 
x. Protection of adjacent work. 
y. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions. 

4. Reporting:  Distribute minutes of the meeting to each party present and to other parties 
requiring information. 

5. Do not proceed with installation if the conference cannot be successfully concluded.  
Initiate whatever actions are necessary to resolve impediments to performance of the 
Work and reconvene the conference at earliest feasible date. 

D. Project Closeout Conference:  Schedule and conduct a Project closeout conference, at a time 
convenient to Owner and Architect, but no later than thirty (30) days prior to the scheduled date 
of Substantial Completion. 

1. Conduct the conference to review requirements and responsibilities related to Project 
closeout. 

2. Attendees:  Authorized representatives of Owner, Architect, and their consultants; 
Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the meeting.  Participants at the meeting shall be familiar with Project 
and authorized to conclude matters relating to the Work. 

3. Agenda:  Discuss items of significance that could affect or delay Project closeout, 
including the following: 

a. Preparation of record documents. 
b. Procedures required prior to inspection for Substantial Completion and for final 

inspection for acceptance. 
c. Submittal of written warranties. 
d. Requirements for preparing operations and maintenance data. 
e. Requirements for demonstration and training. 
f. Preparation of Contractor's punch list. 
g. Procedures for processing Applications for Payment at Substantial Completion and 

for final payment. 
h. Submittal procedures. 
i. Responsibility for removing temporary facilities and controls. 

4. Minutes: General Contractor or Construction Manager is responsible for recording and 
distributing meeting minutes. 

E. Progress Meetings:  Conduct progress meetings at biweekly intervals. 

1. Coordinate dates of meetings with preparation of payment requests. 
2. Attendees:  In addition to representatives of Owner and Architect, each Contractor, 

subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings.  All participants at the meeting shall be familiar with Project and authorized to 
conclude matters relating to the Work. 

3. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review 
other items of significance that could affect progress.  Include topics for discussion as 
appropriate to status of Project. 
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a. Contractor's Construction Schedule:  Review progress since the last meeting.  
Determine whether each activity is on time, ahead of schedule, or behind schedule, 
in relation to Contractor's construction schedule.  Determine how construction 
behind schedule will be expedited; secure commitments from parties involved to 
do so.  Discuss whether schedule revisions are required to ensure that current and 
subsequent activities will be completed within the Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the following: 

1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Progress cleaning. 
10) Quality and work standards. 
11) Status of correction of deficient items. 
12) Field observations. 
13) Status of RFIs. 
14) Status of proposal requests. 
15) Pending changes. 
16) Status of Change Orders. 
17) Pending claims and disputes. 
18) Documentation of information for payment requests. 

4. Minutes:  General Contractor or Construction Manager is responsible for recording and 
distributing meeting minutes. 

a. Schedule Updating:  Revise Contractor's construction schedule after each progress 
meeting where revisions to the schedule have been made or recognized.  Issue 
revised schedule concurrently with the report of each meeting. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of 
construction during performance of the Work, including the following: 

1. Contractor's construction schedule. 
2. Daily construction reports. 
3. Material location reports. 
4. Field condition reports. 
5. Special reports. 

B. Related Sections: 

1. Section 013300 "Submittal Procedures" for submitting schedules and reports. 
2. Section 014000 "Quality Requirements" for submitting a schedule of tests and 

inspections. 

1.3 DEFINITIONS 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, 
and controlling the construction project.  Activities included in a construction schedule consume 
time and resources. 

1. Critical Activity:  An activity on the critical path that must start and finish on the planned 
early start and finish times. 

2. Predecessor Activity:  An activity that precedes another activity in the network. 
3. Successor Activity:  An activity that follows another activity in the network. 

B. Cost Loading:  The allocation of the schedule of values for the completion of an activity as 
scheduled.  The sum of costs for all activities must equal the total Contract Sum, unless 
otherwise approved by Architect. 

C. Critical Path:  The longest connected chain of interdependent activities through the network 
schedule that establishes the minimum overall Project duration and contains no float. 

D. Event:  The starting or ending point of an activity. 

E. Float:  The measure of leeway in starting and completing an activity. 
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1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a 
jointly owned, expiring Project resource available to both parties as needed to meet 
schedule milestones and Contract completion date. 

2. Free float is the amount of time an activity can be delayed without adversely affecting the 
early start of the successor activity. 

3. Total float is the measure of leeway in starting or completing an activity without 
adversely affecting the planned Project completion date. 

F. Resource Loading:  The allocation of manpower and equipment necessary for the completion of 
an activity as scheduled. 

1.4 INFORMATIONAL SUBMITTALS 

A. Format for Submittals:  Submit required submittals in the following format: 

1. PDF electronic file. 

B. Contractor's Construction Schedule:  Initial schedule, of size required to display entire schedule 
for entire construction period. 

1. Submit a working electronic copy of schedule, using software indicated, and labeled to 
comply with requirements for submittals.  Include type of schedule (initial or updated) 
and date on label. 

C. Daily Construction Reports:  Submit at weekly intervals. 

D. Material Location Reports:  Submit at weekly intervals. 

E. Field Condition Reports:  Submit at time of discovery of differing conditions. 

F. Special Reports:  Submit at time of unusual event. 

1.5 QUALITY ASSURANCE 

A. Prescheduling Conference:  Conduct conference at Project site to comply with requirements in 
Section 013100 "Project Management and Coordination." Review methods and procedures 
related to the Contractor's construction schedule, including, but not limited to, the following: 

1. Review software limitations and content and format for reports. 
2. Discuss constraints, including phasing, work stages and area separations. 
3. Review delivery dates for Owner-furnished products. 
4. Review schedule for work of Owner's separate contracts. 
5. Review time required for review of submittals and resubmittals. 
6. Review requirements for tests and inspections by independent testing and inspecting 

agencies. 
7. Review time required for completion and startup procedures. 
8. Review and finalize list of construction activities to be included in schedule. 
9. Review submittal requirements and procedures. 
10. Review procedures for updating schedule. 



  
 CONSTRUCTION PROGRESS DOCUMENTATION 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 013200-3 

1.6 COORDINATION 

A. Coordinate preparation and processing of schedules and reports with performance of 
construction activities and with scheduling and reporting of separate contractors. 

B. Coordinate Contractor's construction schedule with the schedule of values, list of subcontracts, 
submittal schedule, progress reports, payment requests, and other required schedules and 
reports. 

1. Secure time commitments for performing critical elements of the Work from entities 
involved. 

2. Coordinate each construction activity in the network with other activities and schedule 
them in proper sequence. 

PART 2 - PRODUCTS 

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of 
Substantial Completion. 

1. Contract completion date shall not be changed by submission of a schedule that shows an 
early completion date, unless specifically authorized by Change Order. 

B. Activities:  Treat each story or separate area as a separate numbered activity for each principal 
element of the Work.  Comply with the following: 

1. Activity Duration:  Define activities so no activity is longer than twenty (20) days, unless 
specifically allowed by Architect. 

2. Procurement Activities:  Include procurement process activities for the following long 
lead items and major items, requiring a cycle of more than sixty (60) days, as separate 
activities in schedule.  Procurement cycle activities include, but are not limited to, 
submittals, approvals, purchasing, fabrication, and delivery. 

3. Submittal Review Time:  Include review and resubmittal times indicated in Section 
013300 "Submittal Procedures" in schedule.  Coordinate submittal review times in 
Contractor's construction schedule with submittal schedule. 

4. Startup and Testing Time:  Include not less than fifteen (15) days for startup and testing. 
5. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion and allow time for Architect's administrative procedures 
necessary for certification of Substantial Completion. 

6. Punch List and Final Completion:  Include not more than thirty (30) days for punch list 
and final completion. 

C. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and 
as follows in schedule and show how the sequence of the Work is affected. 

1. Phasing:  Arrange list of activities on schedule by phase. 
2. Work Restrictions:  Show the effect of the following items on the schedule: 

a. Coordination with existing construction. 
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b. Uninterruptible services. 
c. Use of premises restrictions. 
d. Provisions for future construction. 
e. Seasonal variations. 
f. Environmental control. 

3. Work Stages:  Indicate important stages of construction for each major portion of the 
Work, including, but not limited to, the following: 

a. Subcontract awards. 
b. Submittals. 
c. Purchases. 
d. Fabrication. 
e. Sample testing. 
f. Deliveries. 
g. Installation. 
h. Tests and inspections. 
i. Adjusting. 
j. Startup and placement into final use and operation. 

4. Construction Areas:  Identify each major area of construction for each major portion of 
the Work.  Indicate where each construction activity within a major area must be 
sequenced or integrated with other construction activities to provide for the following: 

a. Completion of mechanical installation. 
b. Completion of electrical installation. 
c. Substantial Completion. 

D. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but 
not limited to, the Notice to Proceed, Substantial Completion, and final completion. 

E. Cost Correlation:  At the head of schedule, provide a cost correlation line, indicating planned 
and actual costs.  On the line, show dollar volume of the Work performed as of dates used for 
preparation of payment requests. 

1. Refer to Section 012900 "Payment Procedures" for cost reporting and payment 
procedures. 

F. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to occur or 
commence prior to submittal of next schedule update.  Summarize the following issues: 

1. Unresolved issues. 
2. Unanswered RFIs. 
3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 

G. Recovery Schedule:  When periodic update indicates the Work is fourteen (14) or more calendar 
days behind the current approved schedule, submit a separate recovery schedule indicating 
means by which Contractor intends to regain compliance with the schedule.  Indicate changes to 
working hours, working days, crew sizes, and equipment required to achieve compliance, and 
date by which recovery will be accomplished. 
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H. Computer Scheduling Software:  Prepare schedules using current version of a program that has 
been developed specifically to manage construction schedules. 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-chart-type, 
Contractor's construction schedule within seven (7) days of date established for the Notice to 
Proceed. 

B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of 
each week with a continuous vertical line. 

1. For construction activities that require three months or longer to complete, indicate an 
estimated completion percentage in ten percent (10%) increments within time bar. 

2.3 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 
information concerning events at Project site: 

1. List of subcontractors at Project site. 
2. List of separate contractors at Project site. 
3. Approximate count of personnel at Project site. 
4. Equipment at Project site. 
5. Material deliveries. 
6. High and low temperatures and general weather conditions, including presence of rain or 

snow. 
7. Accidents. 
8. Meetings and significant decisions. 
9. Unusual events (refer to special reports). 
10. Stoppages, delays, shortages, and losses. 
11. Meter readings and similar recordings. 
12. Emergency procedures. 
13. Orders and requests of authorities having jurisdiction. 
14. Change Orders received and implemented. 
15. Construction Change Directives received and implemented. 
16. Services connected and disconnected. 
17. Equipment or system tests and startups. 
18. Partial completions and occupancies. 
19. Substantial Completions authorized. 

B. Material Location Reports: At weekly intervals, prepare and submit a comprehensive list of 
materials delivered to and stored at Project site. List shall be cumulative, showing materials 
previously reported plus items recently delivered. Include with list a statement of progress on 
and delivery dates for materials or items of equipment fabricated or stored away from Project 
site. 

C. Field Condition Reports:  Immediately on discovery of a difference between field conditions 
and the Contract Documents, prepare and submit a detailed report.  Submit with a Request for 
Information.  Include a detailed description of the differing conditions, together with 
recommendations for changing the Contract Documents. 
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2.4 SPECIAL REPORTS 

A. General:  Submit special reports directly to Owner within one (1) day of an occurrence.  
Distribute copies of report to parties affected by the occurrence. 

B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs at 
Project site, whether or not related directly to the Work, prepare and submit a special report.  
List chain of events, persons participating, response by Contractor's personnel, evaluation of 
results or effects, and similar pertinent information.  Advise Owner in advance when these 
events are known or predictable. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect 
actual construction progress and activities.  Issue schedule one (1) week before each regularly 
scheduled progress meeting. 

1. Revise schedule immediately after each meeting or other activity where revisions have 
been recognized or made.  Issue updated schedule concurrently with the report of each 
such meeting. 

2. Include a report with updated schedule that indicates every change, including, but not 
limited to, changes in logic, durations, actual starts and finishes, and activity durations. 

3. As the Work progresses, indicate final completion percentage for each activity. 

B. Distribution:  Distribute copies of approved schedule to Architect, Construction Administrator, 
Owner, separate contractors, testing and inspecting agencies, and other parties identified by 
Contractor with a need-to-know schedule responsibility. 

1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and post in the 

same locations.  Delete parties from distribution when they have completed their assigned 
portion of the Work and are no longer involved in performance of construction activities. 

END OF SECTION 013200 
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SECTION 013233 - PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 

1. Periodic construction photographs. 

B. Related Sections: 

1. Section 013300 "Submittal Procedures" for submitting photographic documentation. 
2. Section 017700 "Closeout Procedures" for submitting photographic documentation as 

project record documents at Project closeout. 

PART 2 - PRODUCTS 

2.1 PHOTOGRAPHIC MEDIA 

A. Digital Images:  Provide images in JPG format, produced by a digital camera with minimum 
sensor size of eight (8) megapixels, and at an image resolution of not less than 1600 by 1200 
pixels and 400 dpi. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PHOTOGRAPHS 

A. General:  Take photographs using the maximum range of depth of field, and that are in focus, to 
clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted. 

1. Maintain key plan with each set of construction photographs that identifies each 
photographic location. 

B. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, 
without alteration, manipulation, editing, or modifications using image-editing software. 

1. Date and Time:  Include date and time in file name for each image. 
2. Field Office Images:  Maintain one (1) set of images accessible in the field office at 

Project site, available at all times for reference.  Identify images in the same manner as 
those submitted to Architect. 
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C. Periodic Construction Photographs:  Take eighteen to twenty (18-20) photographs weekly, with 
timing each month adjusted to coincide with the cutoff date associated with each Application 
for Payment.  Select vantage points to show status of construction and progress since last 
photographs were taken. 

D. Additional Photographs:  Architect may request photographs in addition to periodic 
photographs specified. 

1. In emergency situations, take additional photographs within 24 hours of request. 
2. Circumstances that could require additional photographs include, but are not limited to, 

the following: 

a. Immediate follow-up when on-site events result in construction damage or losses. 
b. Substantial Completion of a major phase or component of the Work. 

END OF SECTION 013233 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes requirements for the submittal schedule and administrative and procedural 
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals. 

B. Related Sections: 

1. Section 012900 "Payment Procedures" for submitting Applications for Payment and the 
schedule of values. 

2. Section 013200 "Construction Progress Documentation" for submitting schedules and 
reports, including Contractor's construction schedule. 

3. Section 017823 "Operation and Maintenance Data" for submitting operation and 
maintenance manuals. 

4. Section 017839 "Project Record Documents" for submitting record Drawings, record 
Specifications, and record Product Data. 

1.3 DEFINITIONS 

A. Action Submittals:  Written and graphic information and physical samples that require 
Architect's responsive action.  Action submittals are those submittals indicated in individual 
Specification Sections as action submittals. 

B. Informational Submittals:  Written and graphic information and physical samples that do not 
require Architect's responsive action.  Submittals may be rejected for not complying with 
requirements.  Informational submittals are those submittals indicated in individual 
Specification Sections as informational submittals. 

C. File Transfer Protocol (FTP):  Communications protocol that enables transfer of files to and 
from another computer over a network and that serves as the basis for standard Internet 
protocols.  An FTP site is a portion of a network located outside of network firewalls within 
which internal and external users are able to access files. 

D. Portable Document Format (PDF):  An open standard file format licensed by Adobe Systems 
used for representing documents in a device-independent and display resolution-independent 
fixed-layout document format. 

1.4 ACTION SUBMITTALS 

A. Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by dates 
required by construction schedule.  Include time required for review, ordering, manufacturing, 
fabrication, and delivery when establishing dates.  Include additional time required for making 
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corrections or modifications to submittals noted by the Architect and additional time for 
handling and reviewing submittals required by those corrections. 

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 
Contractor's construction schedule. 

2. Submit concurrently with Contractor’s construction schedule.  Include submittals 
required during the first sixty (60) days of construction.  List those submittals required to 
maintain orderly progress of the Work and those required early because of long lead time 
for manufacture or fabrication. 

3. Format:  Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 
b. Specification Section number and title. 
c. Submittal Category:  Action, informational. 
d. Name of subcontractor. 
e. Description of the Work covered. 
f. Scheduled date for Architect's final release or approval. 
g. Scheduled dates for purchasing. 
h. Scheduled dates for installation. 

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Architect's Digital Data Files:  Electronic copies of the CAD Drawings of the Contract 
Drawings will not be provided by Architect for Contractor's use in preparing submittals unless 
requested and Architect’s user agreement properly completed. 

B. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity. 

2. Submit all submittal items required for each Specification Section concurrently unless 
partial submittals for portions of the Work are indicated on approved submittal schedule. 

3. Submit action submittals and informational submittals required by the same Specification 
Section as separate packages under separate transmittals. 

4. Coordinate transmittal of different types of submittals for related parts of the Work so 
processing will not be delayed because of need to review submittals concurrently for 
coordination. 

a. Architect reserves the right to withhold action on a submittal requiring 
coordination with other submittals until related submittals are received. 

C. Processing Time:  Allow time for submittal review, including time for resubmittals, as follows.  
Time for review shall commence on Architect's receipt of submittal.  No extension of the 
Contract Time will be authorized because of failure to transmit submittals enough in advance of 
the Work to permit processing, including resubmittals. 

1. Initial Review:  Allow ten (10) days for initial review of each submittal.  Allow 
additional time if coordination with subsequent submittals is required.  Architect will 
advise Contractor when a submittal being processed must be delayed for coordination. 

2. Resubmittal Review:  Allow ten (10) days for review of each resubmittal. 
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3. Sequential Review: Where sequential review of submittals by Architect's consultants, 
Owner, or other parties is indicated, allow fifteen (15) days for initial review of each 
submittal. 

D. Identification and Information:  Place a permanent label or title block on each paper copy 
submittal item for identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space on label or beside title block to record Contractor's review and approval 

markings and action taken by Architect. 
3. Include the following information for processing and recording action taken: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Name of subcontractor. 
f. Name of supplier. 
g. Name of manufacturer. 
h. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Section number followed by a 
decimal point and then a sequential number (e.g., 061000.01).  Resubmittals 
shall include an alphabetic suffix after another decimal point (e.g., 
061000.01.A). 

i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Location(s) where product is to be installed, as appropriate. 
l. Other necessary identification. 

E. Identification and Information:  Identify and incorporate information in each electronic 
submittal file as follows: 

1. Assemble complete submittal package into a single indexed file with links enabling 
navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

a. File name shall use project identifier and Specification Section number followed 
by a decimal point and then a sequential number (e.g., LNHS-061000.01).  
Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 
LNHS-061000.01.A). 

3. Provide means for insertion to permanently record Contractor's review and approval 
markings and action taken by Architect. 

4. Include the following information on an inserted cover sheet: 

a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name of Contractor. 
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e. Name of firm or entity that prepared submittal. 
f. Name of subcontractor. 
g. Name of supplier. 
h. Name of manufacturer. 
i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Location(s) where product is to be installed, as appropriate. 
l. Related physical samples submitted directly. 
m. Other necessary identification. 

5. Include the following information as keywords in the electronic file metadata: 

a. Project name. 
b. Number and title of appropriate Specification Section. 
c. Manufacturer name. 
d. Product name. 

F. Options:  Identify options requiring selection by the Architect. 

G. Deviations:  Identify deviations from the Contract Documents on submittals. 

H. Additional Paper Copies:  Unless additional copies are required for final submittal, and unless 
Architect observes noncompliance with provisions in the Contract Documents, initial submittal 
may serve as final submittal. 

I. Transmittal:  Assemble each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Architect will return submittals, 
without review received from sources other than Contractor. 

1. Transmittal Form:  Provide locations on form for the following information: 

a. Project name. 
b. Date. 
c. Destination (To:). 
d. Source (From:). 
e. Names of subcontractor, manufacturer, and supplier. 
f. Category and type of submittal. 
g. Submittal purpose and description. 
h. Specification Section number and title. 
i. Indication of full or partial submittal. 
j. Drawing number and detail references, as appropriate. 
k. Transmittal number, numbered consecutively. 
l. Submittal and transmittal distribution record. 
m. Remarks. 
n. Signature of transmitter. 

2. On an attached separate sheet, prepared on Contractor's letterhead, record relevant 
information, requests for data, revisions other than those requested by Architect on 
previous submittals, and deviations from requirements in the Contract Documents, 
including minor variations and limitations.  Include same identification information as 
related submittal. 
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J. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 
3. Resubmit submittals until they are marked with approval notation from Architect's action 

stamp. 

K. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities.  Show distribution on transmittal forms. 

L. Use for Construction:  Use only final submittals that are marked with approval notation from 
Architect's action stamp. 

PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements: Prepare and submit submittals required by 
individual Specification Sections. Types of submittals are indicated in individual Specification 
Sections. 

1. Submit electronic submittals via email as PDF electronic files. 

a. Architect will return annotated file.  Annotate and retain one (1) copy of file as an 
electronic Project record document file. 

2. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 
specified in Section 017700 "Closeout Procedures." 

3. Certificates and Certifications Submittals: Provide a statement that includes signature of 
entity responsible for preparing certification. Certificates and certifications shall be 
signed by an officer or other individual authorized to sign documents on behalf of that 
entity. 

a. Provide a digital signature with digital certificate on electronically submitted 
certificates and certifications where indicated. 

b. Provide a notarized statement on original paper copy certificates and certifications 
where indicated. 

4. Test and Inspection Reports Submittals:  Comply with requirements specified in Section 
014000 "Quality Requirements." 

B. Product Data:  Collect information into a single submittal for each element of construction and 
type of product or equipment. 

1. If information must be specially prepared for submittal because standard published data 
are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 
3. Include the following information, as applicable: 
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a. Manufacturer's catalog cuts. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Statement of compliance with specified referenced standards. 
e. Testing by recognized testing agency. 
f. Application of testing agency labels and seals. 
g. Notation of coordination requirements. 
h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams showing factory-installed wiring. 
b. Printed performance curves. 
c. Operational range diagrams. 
d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

5. Submit Product Data before or concurrent with Samples. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 
following information, as applicable: 

a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of coordination requirements. 
e. Notation of dimensions established by field measurement. 
f. Relationship and attachment to adjoining construction clearly indicated. 
g. Seal and signature of professional engineer if specified. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8½ by 11 inches but no larger than 30 by 42 inches. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together 
in one (1) submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
d. Number and title of applicable Specification Section. 
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3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity.  Sample sets may be 
used to determine final acceptance of construction associated with each set. 

a. Samples that may be incorporated into the Work are indicated in individual 
Specification Sections.  Such Samples must be in an undamaged condition at time 
of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor. 

E. Product Schedule:  As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location.  Include the 
following information in tabular form: 

1. Type of product. Include unique identifier for each product indicated in the Contract 
Documents. 

2. Manufacturer and product name, and model number if applicable. 
3. Number and name of room or space. 
4. Location within room or space. 

F. Contractor's Construction Schedule:  Comply with requirements specified in Section 013200 
"Construction Progress Documentation." 

G. Application for Payment: Comply with requirements specified in Section 012900 "Payment 
Procedures." 

H. Schedule of Values: Comply with requirements specified in Section 012900 "Payment 
Procedures." 

I. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form: 

1. Name, address, and telephone number of entity performing subcontract or supplying 
products. 

2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 

J. Qualification Data:  Prepare written information that demonstrates capabilities and experience 
of firm or person.  Include lists of completed projects with project names and addresses, contact 
information of Architects and Owners, and other information specified. 

K. Welding Certificates:  Prepare written certification that welding procedures and personnel 
comply with requirements in the Contract Documents.  Submit record of Welding Procedure 
Specification and Procedure Qualification Record on American Welding Society (AWS) forms.  
Include names of firms and personnel certified. 

L. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying that 
Installer complies with requirements in the Contract Documents and, where required, is 
authorized by manufacturer for this specific Project. 
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M. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead certifying 
that manufacturer complies with requirements in the Contract Documents.  Include evidence of 
manufacturing experience where required. 

N. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that 
product complies with requirements in the Contract Documents. 

O. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that 
material complies with requirements in the Contract Documents. 

P. Material Test Reports:  Submit reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting test results of material for compliance with 
requirements in the Contract Documents. 

Q. Product Test Reports:  Submit written reports indicating current product produced by 
manufacturer complies with requirements in the Contract Documents.  Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or 
on comprehensive tests performed by a qualified testing agency. 

R. Research Reports:  Submit written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project.  
Include the following information: 

1. Name of evaluation organization. 
2. Date of evaluation. 
3. Time period when report is in effect. 
4. Product and manufacturers' names. 
5. Description of product. 
6. Test procedures and results. 
7. Limitations of use. 

S. Schedule of Tests and Inspections:  Comply with requirements specified in Section 014000 
"Quality Requirements." 

T. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of tests performed before installation 
of product, for compliance with performance requirements in the Contract Documents. 

U. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of compatibility tests performed 
before installation of product.  Include written recommendations for primers and substrate 
preparation needed for adhesion. 

V. Field Test Reports:  Submit reports indicating and interpreting results of field tests performed 
either during installation of product or after product is installed in its final location, for 
compliance with requirements in the Contract Documents. 

W. Maintenance Data:  Comply with requirements specified in Section 017823 "Operation and 
Maintenance Data." 
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PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals:  Review each submittal and check for coordination with 
other Work of the Contract and for compliance with the Contract Documents.  Note corrections 
and field dimensions.  Mark with approval stamp before submitting to Architect. 

B. Project Closeout and Maintenance/Material Submittals:  Refer to requirements in Section 
017700 "Closeout Procedures." 

C. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name 
and location, submittal number, Specification Section title and number, name of reviewer, date 
of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 
and approved for compliance with the Contract Documents. 

3.2 ARCHITECT'S ACTION 

A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and 
will return them without action. 

B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or 
modifications required, and return it.  Architect will stamp each submittal with an action stamp 
and will mark stamp appropriately to indicate action. 

C. Informational Submittals:  Architect will review each submittal and will not return it or will 
return it if it does not comply with requirements.  Architect will forward each submittal to 
appropriate party. 

D. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 
submittals has received prior approval from Architect. 

E. Incomplete submittals are not acceptable, will be considered nonresponsive, and will be 
returned without review. 

F. Submittals not required by the Contract Documents may not be reviewed and may be discarded. 

END OF SECTION 013300 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 
control. 

B. Testing and inspecting services are required to verify compliance with requirements specified or 
indicated.  These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 

1. Specific quality-assurance and -control requirements for individual work results are 
specified in their respective Specification Sections.  Requirements in individual Sections 
may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the Contract 
Document requirements. 

3. Requirements for Contractor to provide quality-assurance and quality-control services 
required by Architect, Owner, or authorities having jurisdiction are not limited by 
provisions of this Section. 

C. Related Sections: 

1. Divisions 02 through 49 Sections for specific test and inspection requirements. 

1.3 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements.  Contractor’s quality-control services do not 
include contract enforcement activities performed by Architect. 

C. Preconstruction Testing:  Tests and inspections performed specifically for the Project before 
products and materials are incorporated into the Work, to verify performance or compliance 
with specified criteria. 

D. Product Tests: Tests and inspections that are performed by a nationally recognized testing 
laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to 
NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency 
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qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with specified requirements. 

E. Source Quality-Control Tests:  Tests and inspections that are performed at the source; for 
example, plant, mill, factory, or shop. 

F. Field Quality-Control Tests:  Tests and inspections that are performed on-site for installation of 
the Work and for completed Work. 

G. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 
laboratory shall mean the same as testing agency. 

H. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, and similar operations. 

1. Use of trade-specific terminology in referring to a trade or entity does not require that 
certain construction activities be performed by accredited or unionized individuals, or 
that requirements specified apply exclusively to specific trade or trades. 

I. Experienced:  When used with an entity or individual, "experienced" unless otherwise further 
described means having successfully completed a minimum of five (5) previous projects similar 
in nature, size, and extent to this Project; being familiar with special requirements indicated; and 
having complied with requirements of authorities having jurisdiction. 

1.4 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 
a written request for additional information to Architect. 

1.5 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements:  If compliance with two (2) or more standards 
or requirements are specified and the standards or requirements establish different or conflicting 
requirements for minimum quantities or quality levels, comply with the most stringent 
requirement.  Refer conflicting requirements that are different, but apparently equal, to 
Architect for direction before proceeding. 

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 
the minimum provided or performed.  The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.  
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements.  Refer uncertainties to Architect for a decision 
before proceeding. 
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1.6 ACTION SUBMITTALS 

A. Delegated-Design Services Submittal: In addition to Shop Drawings, Product Data, and other 
required submittals, submit a statement signed and sealed by the responsible design 
professional, for each product and system specifically assigned to Contractor to be designed or 
certified by a design professional, indicating that the products and systems are in compliance 
with performance and design criteria indicated. Include list of codes, loads, and other factors 
used in performing these services. 

1.7 INFORMATIONAL SUBMITTALS 

A. Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and 
responsibilities. 

B. Qualification Data: For Contractor's quality-control personnel. 

C. Contractor's Statement of Responsibility:  When required by authorities having jurisdiction, 
submit copy of written statement of responsibility submitted to authorities having jurisdiction 
before starting work on the following systems. 

1. Seismic-force-resisting system, designated seismic system, or component listed in the 
Statement of Special Inspections. 

2. Main wind-force-resisting system or a wind-resisting component listed in the Statement 
of Special Inspections. 

D. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority. 

E. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 

1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
7. Time schedule or time span for tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 

F. Reports: Prepare and submit certified written reports and documents as specified. 

G. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents established for 
compliance with standards and regulations bearing on performance of the Work. 
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1.8 CONTRACTOR'S QUALITY-CONTROL PLAN 

A. Quality-Control Plan, General:  Submit quality-control plan within ten (10) days of Notice to 
Proceed, and not less than five (5) days prior to preconstruction conference.  Submit in format 
acceptable to Architect.  Identify personnel, procedures, controls, instructions, tests, records, 
and forms to be used to carry out Contractor's quality-assurance and quality-control 
responsibilities.  Coordinate with Contractor's construction schedule. 

B. Quality-Control Personnel Qualifications:  Engage qualified personnel trained and experienced 
in managing and executing quality-assurance and quality-control procedures similar in nature 
and extent to those required for Project. 

C. Submittal Procedure:  Describe procedures for ensuring compliance with requirements through 
review and management of submittal process.  Indicate qualifications of personnel responsible 
for submittal review. 

D. Testing and Inspection:  Include in quality-control plan a comprehensive schedule of Work 
requiring testing or inspection, including the following: 

1. Contractor-performed tests and inspections including subcontractor-performed tests and 
inspections.  Include required tests and inspections and Contractor-elected tests and 
inspections. Distinguish source quality-control tests and inspections from field quality-
control tests and inspections. 

2. Special inspections required by authorities having jurisdiction and indicated on the 
"Statement of Special Inspections." 

3. Owner-performed tests and inspections indicated in the Contract Documents. 

E. Continuous Inspection of Workmanship:  Describe process for continuous inspection during 
construction to identify and correct deficiencies in workmanship in addition to testing and 
inspection specified.  Indicate types of corrective actions to be required to bring work into 
compliance with standards of workmanship established by Contract requirements and approved 
mockups. 

F. Monitoring and Documentation:  Maintain testing and inspection reports including log of 
approved and rejected results.  Include work Architect has indicated as nonconforming or 
defective.  Indicate corrective actions taken to bring nonconforming work into compliance with 
requirements.  Comply with requirements of authorities having jurisdiction. 

1.9 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports:  Prepare and submit certified written reports specified in other 
Sections.  Include the following: 

1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
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9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports:  Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified in other 
Sections.  Include the following: 

1. Name, address, and telephone number of technical representative making report. 
2. Statement on condition of substrates and their acceptability for installation of product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
6. Statement whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 

C. Factory-Authorized Service Representative's Reports:  Prepare written information documenting 
manufacturer's factory-authorized service representative's tests and inspections specified in 
other Sections.  Include the following: 

1. Name, address, and telephone number of factory-authorized service representative 
making report. 

2. Statement that equipment complies with requirements. 
3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
4. Statement whether conditions, products, and installation will affect warranty. 
5. Other required items indicated in individual Specification Sections. 

1.10 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this article establish the minimum qualification levels 
required; individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units. As applicable, procure products 
from manufacturers able to meet qualification requirements, warranty requirements, and 
technical or factory-authorized service representative requirements. 

C. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 
for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 
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D. Installer Qualifications:  A firm or individual experienced in installing, erecting, applying, or 
assembling work similar in material, design, and extent to that indicated for this Project, whose 
work has resulted in construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those performed 
for installations of the system, assembly, or product that are similar in material, design, and 
extent to those indicated for this Project. 

F. Specialists:  Certain Specification Sections require that specific construction activities shall be 
performed by entities who are recognized experts in those operations.  Specialists shall satisfy 
qualification requirements indicated and shall be engaged for the activities indicated. 

1. Requirements of authorities having jurisdiction shall supersede requirements for 
specialists. 

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspecting indicated, as documented according 
to ASTM E 329; and with additional qualifications specified in individual Sections; and where 
required by authorities having jurisdiction, that is acceptable to authorities. 

H. Manufacturer's Technical Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to observe and inspect installation 
of manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project. 

I. Factory-Authorized Service Representative Qualifications: An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated for this 
Project. 

1.11 QUALITY CONTROL 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, 
Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 
agencies engaged and a description of types of testing and inspecting they are engaged to 
perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by work 
that failed to comply with the Contract Documents will be charged to Contractor, and the 
Contract Sum will be adjusted by Change Order. 

3. Costs for testing that is cancelled will be charged to the Contractor, and the Contract Sum 
will be adjusted by Change Order. 

B. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility.  Perform additional quality-control activities, whether specified or 
not, to verify that the Work complies with requirements. 
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1. Unless otherwise indicated, provide quality-control services specified and those required 
by authorities having jurisdiction.  Perform quality-control services required of 
Contractor by authorities having jurisdiction, whether specified or not. 

2. Engage a qualified testing agency to perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 
writing by Owner. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires 
testing or inspecting will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service. 

5. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 
when they so direct. 

C. Manufacturer's Field Services: Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, including 
service connections. Report results in writing as specified in Section 013300 "Submittal 
Procedures." 

D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's technical 
representative to observe and inspect the Work.  Manufacturer's technical representative's 
services include participation in preinstallation conferences, examination of substrates and 
conditions, verification of materials, observation of Installer activities, inspection of completed 
portions of the Work, and submittal of written reports. 

E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents. 

F. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of 
duties.  Provide qualified personnel to perform required tests and inspections. 

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the 
Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ tests 
are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 
inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 
quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 
or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

G. Associated Contractor Services:  Cooperate with agencies and representatives performing 
required tests, inspections, and similar quality-control services, and provide reasonable auxiliary 
services as requested.  Notify agency sufficiently in advance of operations to permit assignment 
of personnel.  Provide the following: 
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1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and 

inspection.  Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 
7. Security and protection for samples and for testing and inspecting equipment at Project 

site. 

H. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance 
and quality-control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

I. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar quality-
control services required by the Contract Documents Coordinate and submit concurrently with 
Contractor's construction schedule.  Update as the Work progresses. 

1. Distribution:  Distribute schedule to Owner, Architect, testing agencies, and each party 
involved in performance of portions of the Work where tests and inspections are required. 

1.12 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Conducted by a qualified testing agency as required by 
authorities having jurisdiction, as indicated in individual Specification Sections, and as follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures 
and reviewing the completeness and adequacy of those procedures to perform the Work. 

2. Notifying Architect and Contractor promptly of irregularities and deficiencies observed 
in the Work during performance of its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-control 
service to Architect, Contractor and to authorities having jurisdiction. 

4. Submitting a final report of special tests and inspections at Substantial Completion, 
which includes a list of unresolved deficiencies. 

5. Interpreting tests and inspections and stating in each report whether tested and inspected 
work complies with or deviates from the Contract Documents. 

6. Retesting and reinspecting corrected work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Prepare a record of tests and inspections.  Include the following: 
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1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to 
test and inspection log for Architect's reference during normal working hours. 

1. Submit log at Project closeout as part of Project Record Documents. 

3.2 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes.  Restore patched 
areas and extend restoration into adjoining areas with durable seams that are as invisible 
as possible. Comply with the Contract Document requirements for cutting and patching 
in Section 017300 "Execution." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 014200 - REFERENCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 DEFINITIONS 

A. General: Basic Contract definitions are included in the Conditions of the Contract. 

B. "Approved": When used to convey Architect's action on Contractor's submittals, applications, 
and requests, "approved" is limited to Architect's duties and responsibilities as stated in the 
Conditions of the Contract. 

C. "Directed": A command or instruction by Architect. Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as "directed." 

D. "Indicated": Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents. Other terms including "shown," 
"noted," "scheduled," and "specified" have the same meaning as "indicated." 

E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having 
jurisdiction, and rules, conventions, and agreements within the construction industry that control 
performance of the Work. 

F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations. 

G. "Install": Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to 
dimension, finish, cure, protect, clean, and similar operations at Project site. 

H. "Provide": Furnish and install, complete and ready for the intended use. 

I. "Project Site": Space available for performing construction activities. The extent of Project site 
is shown on Drawings and may or may not be identical with the description of the land on 
which Project is to be built. 

1.3 INDUSTRY STANDARDS 

A. Applicability of Standards: Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect as if 
bound or copied directly into the Contract Documents to the extent referenced. Such standards 
are made a part of the Contract Documents by reference. 

B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless 
otherwise indicated. 
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1. For standards referenced by applicable building codes, comply with dates of standards as 
listed in building codes. 

C. Copies of Standards: Each entity engaged in construction on Project should be familiar with 
industry standards applicable to its construction activity. Copies of applicable standards are not 
bound with the Contract Documents. 

1. Where copies of standards are needed to perform a required construction activity, obtain 
copies directly from publication source. 

1.4 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities indicated in Gale's 
"Encyclopedia of Associations: National Organizations of the U.S." or in Columbia Books' 
"National Trade & Professional Associations of the United States." 

1. AABC - Associated Air Balance Council; www.aabc.com. 
2. AAMA - American Architectural Manufacturers Association; www.aamanet.org. 
3. AAPFCO - Association of American Plant Food Control Officials; www.aapfco.org. 
4. AASHTO - American Association of State Highway and Transportation Officials; 

www.transportation.org. 
5. AATCC - American Association of Textile Chemists and Colorists; www.aatcc.org. 
6. ABMA - American Bearing Manufacturers Association; www.americanbearings.org. 
7. ABMA - American Boiler Manufacturers Association; www.abma.com. 
8. ACI - American Concrete Institute; (Formerly: ACI International); www.concrete.org. 
9. ACPA - American Concrete Pipe Association; www.concrete-pipe.org. 
10. AEIC - Association of Edison Illuminating Companies, Inc. (The); www.aeic.org. 
11. AF&PA - American Forest & Paper Association; www.afandpa.org. 
12. AGA - American Gas Association; www.aga.org. 
13. AHAM - Association of Home Appliance Manufacturers; www.aham.org. 
14. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org. 
15. AI - Asphalt Institute; www.asphaltinstitute.org. 
16. AIA - American Institute of Architects (The); www.aia.org. 
17. AISC - American Institute of Steel Construction; www.aisc.org. 
18. AISI - American Iron and Steel Institute; www.steel.org. 
19. AITC - American Institute of Timber Construction; www.aitc-glulam.org. 
20. AMCA - Air Movement and Control Association International, Inc.; www.amca.org. 
21. ANSI - American National Standards Institute; www.ansi.org. 
22. AOSA - Association of Official Seed Analysts, Inc.; www.aosaseed.com. 
23. APA - APA - The Engineered Wood Association; www.apawood.org. 
24. APA - Architectural Precast Association; www.archprecast.org. 
25. API - American Petroleum Institute; www.api.org. 
26. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI). 
27. ARI - American Refrigeration Institute; (See AHRI). 
28. ARMA - Asphalt Roofing Manufacturers Association; www.asphaltroofing.org. 
29. ASCE - American Society of Civil Engineers; www.asce.org. 
30. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See 

ASCE). 
31. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers; 

www.ashrae.org. 
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32. ASME - ASME International; (American Society of Mechanical Engineers); 
www.asme.org. 

33. ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org. 
34. ASSP - American Society of Safety Professionals (The); www.assp.org. 
35. ASTM - ASTM International; www.astm.org. 
36. ATIS - Alliance for Telecommunications Industry Solutions; www.atis.org. 
37. AVIXA - Audiovisual and Integrated Experience Association; (Formerly: Infocomm 

International); www.soundandcommunications.com. 
38. AWEA - American Wind Energy Association; www.awea.org. 
39. AWI - Architectural Woodwork Institute; www.awinet.org. 
40. AWMAC - Architectural Woodwork Manufacturers Association of Canada; 

www.awmac.com. 
41. AWPA - American Wood Protection Association; www.awpa.com. 
42. AWS - American Welding Society; www.aws.org. 
43. AWWA - American Water Works Association; www.awwa.org. 
44. BHMA - Builders Hardware Manufacturers Association; www.buildershardware.com. 
45. BIA - Brick Industry Association (The); www.gobrick.com. 
46. BICSI - BICSI, Inc.; www.bicsi.org. 
47. BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's 

Association); www.bifma.org. 
48. BISSC - Baking Industry Sanitation Standards Committee; www.bissc.org. 
49. BWF - Badminton World Federation; (Formerly: International Badminton Federation); 

www.bissc.org. 
50. CDA - Copper Development Association; www.copper.org. 
51. CE - Conformite Europeenne; www.ec.europa.eu/growth/single-market/ce-marking. 
52. CEA - Canadian Electricity Association; www.electricity.ca. 
53. CFFA - Chemical Fabrics and Film Association, Inc.; www.chemicalfabricsandfilm.com. 
54. CFSEI - Cold-Formed Steel Engineers Institute; www.cfsei.org. 
55. CGA - Compressed Gas Association; www.cganet.com. 
56. CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org. 
57. CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org. 
58. CISPI - Cast Iron Soil Pipe Institute; www.cispi.org. 
59. CLFMI - Chain Link Fence Manufacturers Institute; www.chainlinkinfo.org. 
60. CPA - Composite Panel Association; www.compositepanel.org. 
61. CRI - Carpet and Rug Institute (The); www.carpet-rug.org. 
62. CRRC - Cool Roof Rating Council; www.coolroofs.org. 
63. CRSI - Concrete Reinforcing Steel Institute; www.crsi.org. 
64. CSA - CSA Group; www.csa-group.org. 
65. CSI - Construction Specifications Institute (The); www.csiresources.org. 
66. CSSB - Cedar Shake & Shingle Bureau; www.cedarbureau.org. 
67. CTA - Consumer Technology Association; www.cta.tech. 
68. CTI - Cooling Technology Institute; (Formerly: Cooling Tower Institute); 

www.coolingtechnology.org. 
69. CWC - Composite Wood Council; (See CPA). 
70. DASMA - Door and Access Systems Manufacturers Association; www.dasma.com. 
71. DHA - Decorative Hardwoods Association; (Formerly: Hardwood Plywood & Veneer 

Association); www.decorativehardwoods.org. 
72. DHI - Door and Hardware Institute; www.dhi.org. 
73. ECA - Electronic Components Association; (See ECIA). 
74. ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA). 
75. ECIA - Electronic Components Industry Association; www.ecianow.org. 

http://www.ec.europa.eu/growth/single-market/ce-marking/
http://www.ecianow.org/
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76. EIA - Electronic Industries Alliance; (See TIA). 
77. EIMA - EIFS Industry Members Association; www.eima.com. 
78. EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org. 
79. EOS/ESD Association; (Electrostatic Discharge Association); www.esda.org. 
80. ESTA - Entertainment Services and Technology Association; (See PLASA). 
81. ETL - Intertek (See Intertek); www.intertek.com. 
82. EVO - Efficiency Valuation Organization; www.evo-world.org. 
83. FCI - Fluid Controls Institute; www.fluidcontrolsinstitute.org. 
84. FIBA - Federation Internationale de Basketball; (The International Basketball 

Federation); www.fiba.com. 
85. FIVB - Federation Internationale de Volleyball; (The International Volleyball 

Federation); www.fivb.org. 
86. FM Approvals - FM Approvals LLC; www.fmglobal.com. 
87. FM Global - FM Global; (Formerly: FMG - FM Global); www.fmglobal.com. 
88. FRSA - Florida Roofing, Sheet Metal Contractors Association, Inc.; 

www.floridaroof.com. 
89. FSA - Fluid Sealing Association; www.fluidsealing.com. 
90. FSC - Forest Stewardship Council U.S.; www.fscus.org. 
91. GA - Gypsum Association; www.gypsum.org. 
92. GANA - Glass Association of North America; (See NGA). 
93. GS - Green Seal; www.greenseal.org. 
94. HI - Hydraulic Institute; www.pumps.org. 
95. HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI). 
96. HMMA - Hollow Metal Manufacturers Association; (See NAAMM). 
97. HPVA - Hardwood Plywood & Veneer Association; (See DHA). 
98. HPW - H. P. White Laboratory, Inc.; www.hpwhite.com. 
99. IAPSC - International Association of Professional Security Consultants; www.iapsc.org. 
100. IAS - International Accreditation Service; www.iasonline.org. 
101. ICBO - International Conference of Building Officials; (See ICC). 
102. ICC - International Code Council; www.iccsafe.org. 
103. ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net. 
104. ICPA - International Cast Polymer Association; www.theicpa.com. 
105. ICRI - International Concrete Repair Institute, Inc.; www.icri.org. 
106. IEC - International Electrotechnical Commission; www.iec.ch. 
107. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org. 
108. IES - Illuminating Engineering Society; (Formerly: Illuminating Engineering Society of 

North America); www.ies.org. 
109. IESNA - Illuminating Engineering Society of North America; (See IES). 
110. IEST - Institute of Environmental Sciences and Technology; www.iest.org. 
111. IGMA - Insulating Glass Manufacturers Alliance; www.igmaonline.org. 
112. IGSHPA - International Ground Source Heat Pump Association; www.igshpa.org. 
113. II - Infocomm International; (See AVIXA). 
114. ILI - Indiana Limestone Institute of America, Inc.; www.iliai.com. 
115. Intertek - Intertek Group; (Formerly: ETL SEMCO; Intertek Testing Service NA); 

www.intertek.com. 
116. ISA - International Society of Automation (The); (Formerly: Instrumentation, Systems, 

and Automation Society); www.isa.org. 
117. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA). 
118. ISFA - International Surface Fabricators Association; (Formerly: International Solid 

Surface Fabricators Association); www.isfanow.org. 
119. ISO - International Organization for Standardization; www.iso.org. 

http://www.theicpa.com/
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120. ISSFA - International Solid Surface Fabricators Association; (See ISFA). 
121. ITU - International Telecommunication Union; www.itu.int. 
122. KCMA - Kitchen Cabinet Manufacturers Association; www.kcma.org. 
123. LMA - Laminating Materials Association; (See CPA). 
124. LPI - Lightning Protection Institute; www.lightning.org. 
125. MBMA - Metal Building Manufacturers Association; www.mbma.com. 
126. MCA - Metal Construction Association; www.metalconstruction.org. 
127. MFMA - Maple Flooring Manufacturers Association, Inc.; www.maplefloor.org. 
128. MFMA - Metal Framing Manufacturers Association, Inc.; www.metalframingmfg.org. 
129. MHI - Material Handling Industry of America; www.mhia.org. 
130. MIA - Marble Institute of America; (See NSI). 
131. MMPA - Moulding & Millwork Producers Association; www.wmmpa.com. 
132. MPI - Master Painters Institute; www.paintinfo.com. 
133. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.; 

www.mss-hq.org. 
134. NAAMM - National Association of Architectural Metal Manufacturers; 

www.naamm.org. 
135. NACE - NACE International; (National Association of Corrosion Engineers 

International); www.nace.org. 
136. NADCA - National Air Duct Cleaners Association; www.nadca.com. 
137. NAIMA - North American Insulation Manufacturers Association; www.naima.org. 
138. NALP - National Association of Landscape Professionals; 

www.landscapeprofessionals.org. 
139. NBGQA - National Building Granite Quarries Association, Inc.; www.nbgqa.com. 
140. NBI - New Buildings Institute; www.newbuildings.org. 
141. NCAA - National Collegiate Athletic Association (The); www.ncaa.org. 
142. NCMA - National Concrete Masonry Association; www.ncma.org. 
143. NEBB - National Environmental Balancing Bureau; www.nebb.org. 
144. NECA - National Electrical Contractors Association; www.necanet.org. 
145. NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org. 
146. NEMA - National Electrical Manufacturers Association; www.nema.org. 
147. NETA - InterNational Electrical Testing Association; www.netaworld.org. 
148. NFHS - National Federation of State High School Associations; www.nfhs.org. 
149. NFPA - National Fire Protection Association; www.nfpa.org. 
150. NFPA - NFPA International; (See NFPA). 
151. NFRC - National Fenestration Rating Council; www.nfrc.org. 
152. NGA - National Glass Association (The); (Formerly: Glass Association of North 

America); www.glass.org. 
153. NHLA - National Hardwood Lumber Association; www.nhla.com. 
154. NLGA - National Lumber Grades Authority; www.nlga.org. 
155. NOFMA - National Oak Flooring Manufacturers Association; (See NWFA). 
156. NOMMA - National Ornamental & Miscellaneous Metals Association; www.nomma.org. 
157. NRCA - National Roofing Contractors Association; www.nrca.net. 
158. NRMCA - National Ready Mixed Concrete Association; www.nrmca.org. 
159. NSF - NSF International; www.nsf.org. 
160. NSI - National Stone Institute; (Formerly: Marble Institute of America); 

www.naturalstoneinstitute.org. 
161. NSPE - National Society of Professional Engineers; www.nspe.org. 
162. NSSGA - National Stone, Sand & Gravel Association; www.nssga.org. 
163. NTMA - National Terrazzo & Mosaic Association, Inc. (The); www.ntma.com. 
164. NWFA - National Wood Flooring Association; www.nwfa.org. 

http://www.itu.int/
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165. NWRA - National Waste & Recycling Association; www.wasterecycling.org 
166. PCI - Precast/Prestressed Concrete Institute; www.pci.org. 
167. PDI - Plumbing & Drainage Institute; www.pdionline.org. 
168. PLASA - PLASA; (Formerly: ESTA - Entertainment Services and Technology 

Association); www.plasa.org. 
169. RCSC - Research Council on Structural Connections; www.boltcouncil.org. 
170. RFCI - Resilient Floor Covering Institute; www.rfci.com. 
171. RIS - Redwood Inspection Service; www.redwoodinspection.com. 
172. SAE - SAE International; www.sae.org. 
173. SCTE - Society of Cable Telecommunications Engineers; www.scte.org. 
174. SDI - Steel Deck Institute; www.sdi.org. 
175. SDI - Steel Door Institute; www.steeldoor.org. 
176. SEFA - Scientific Equipment and Furniture Association (The); www.sefalabs.com. 
177. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See 

ASCE). 
178. SIA - Security Industry Association; www.siaonline.org. 
179. SJI - Steel Joist Institute; www.steeljoist.org. 
180. SMA - Screen Manufacturers Association; www.smainfo.org. 
181. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; 

www.smacna.org. 
182. SMPTE - Society of Motion Picture and Television Engineers; www.smpte.org. 
183. SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org. 
184. SPIB - Southern Pine Inspection Bureau; www.spib.org. 
185. SPRI - Single Ply Roofing Industry; www.spri.org. 
186. SRCC - Solar Rating & Certification Corporation; www.solar-rating.org. 
187. SSINA - Specialty Steel Industry of North America; www.ssina.com. 
188. SSPC - SSPC: The Society for Protective Coatings; www.sspc.org. 
189. STI - Steel Tank Institute; www.steeltank.com. 
190. SWI - Steel Window Institute; www.steelwindows.com. 
191. SWPA - Submersible Wastewater Pump Association; www.swpa.org. 
192. TCA - Tilt-Up Concrete Association; www.tilt-up.org. 
193. TCNA - Tile Council of North America, Inc.; www.tileusa.com. 
194. TEMA - Tubular Exchanger Manufacturers Association, Inc.; www.tema.org. 
195. TIA - Telecommunications Industry Association (The); (Formerly: TIA/EIA - 

Telecommunications Industry Association/Electronic Industries Alliance); 
www.tiaonline.org. 

196. TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See 
TIA). 

197. TMS - The Masonry Society; www.masonrysociety.org. 
198. TPI - Truss Plate Institute; www.tpinst.org. 
199. TPI - Turfgrass Producers International; www.turfgrasssod.org. 
200. TRI - Tile Roofing Institute; www.tileroofing.org. 
201. UL - Underwriters Laboratories Inc.; www.ul.com. 
202. UNI - Uni-Bell PVC Pipe Association; www.uni-bell.org. 
203. USAV - USA Volleyball; www.usavolleyball.org. 
204. USGBC - U.S. Green Building Council; www.usgbc.org. 
205. USITT - United States Institute for Theatre Technology, Inc.; www.usitt.org. 
206. WA - Wallcoverings Association; www.wallcoverings.org. 
207. WCLIB - West Coast Lumber Inspection Bureau; www.wclib.org. 
208. WCMA - Window Covering Manufacturers Association; www.wcmanet.org. 
209. WDMA - Window & Door Manufacturers Association; www.wdma.com. 

http://www.wasterecycling.org/
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210. WI - Woodwork Institute; www.wicnet.org. 
211. WSRCA - Western States Roofing Contractors Association; www.wsrca.com. 
212. WWPA - Western Wood Products Association; http://www.wwpa.org. 

B. Code Agencies: Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list. This 
information is believed to be accurate as of the date of the Contract Documents. 

1. IAPMO - International Association of Plumbing and Mechanical Officials; 
www.iapmo.org. 

2. ICC - International Code Council; www.iccsafe.org. 
3. ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org. 

C. Federal Government Agencies: Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities in the following 
list. Information is subject to change and is up to date as of the date of the Contract Documents. 

1. COE - Army Corps of Engineers; www.usace.army.mil. 
2. CPSC - Consumer Product Safety Commission; www.cpsc.gov. 
3. DOC - Department of Commerce; National Institute of Standards and Technology; 

www.nist.gov. 
4. DOD - Department of Defense; www.quicksearch.dla.mil. 
5. DOE - Department of Energy; www.energy.gov. 
6. EPA - Environmental Protection Agency; www.epa.gov. 
7. FAA - Federal Aviation Administration; www.faa.gov. 
8. FG - Federal Government Publications; www.gpo.gov/fdsys. 
9. GSA - General Services Administration; www.gsa.gov. 
10. HUD - Department of Housing and Urban Development; www.hud.gov. 
11. LBL - Lawrence Berkeley National Laboratory; Environmental Energy Technologies 

Division; www.eetd.lbl.gov. 
12. OSHA - Occupational Safety & Health Administration; www.osha.gov. 
13. SD - Department of State; www.state.gov. 
14. TRB - Transportation Research Board; National Cooperative Highway Research 

Program; The National Academies; www.trb.org. 
15. USDA - Department of Agriculture; Agriculture Research Service; U.S. Salinity 

Laboratory; www.ars.usda.gov. 
16. USDA - Department of Agriculture; Rural Utilities Service; www.usda.gov. 
17. USDOJ - Department of Justice; Office of Justice Programs; National Institute of Justice; 

www.ojp.usdoj.gov. 
18. USP - U.S. Pharmacopeial Convention; www.usp.org. 
19. USPS - United States Postal Service; www.usps.com. 

D. Standards and Regulations: Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the standards and 
regulations in the following list. This information is subject to change and is believed to be 
accurate as of the date of the Contract Documents. 

1. CFR - Code of Federal Regulations; Available from Government Printing Office; 
www.govinfo.gov. 

2. DOD - Department of Defense; Military Specifications and Standards; Available from 
DLA Document Services; www.quicksearch.dla.mil. 

http://www.wwpa.org/
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3. DSCC - Defense Supply Center Columbus; (See FS). 
4. FED-STD - Federal Standard; (See FS). 
5. FS - Federal Specification; Available from DLA Document Services; 

www.quicksearch.dla.mil. 

a. Available from Defense Standardization Program; www.dsp.dla.mil. 
b. Available from General Services Administration; www.gsa.gov. 
c. Available from National Institute of Building Sciences/Whole Building Design 

Guide; www.wbdg.org. 

6. MILSPEC - Military Specification and Standards; (See DOD). 
7. USAB - United States Access Board; www.access-board.gov. 
8. USATBCB - U.S. Architectural & Transportation Barriers Compliance Board; (See 

USAB). 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014200 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes requirements for temporary support, security, and protection facilities. 

B. Related Requirements: 

1. Section 011000 "Summary of Work" for work restrictions and limitations on utility 
interruptions. 

1.3 USE CHARGES 

A. General:  Installation and removal of and use charges for temporary facilities shall be included 
in the Contract Sum unless otherwise indicated.  Allow other entities to use temporary services 
and facilities without cost, including, but not limited to, Architect, testing agencies, and 
authorities having jurisdiction. 

B. Water and Sewer Service from Existing System: Water from Owner's existing water system is 
available for use without metering and without payment of use charges. Provide connections 
and extensions of services as required for construction operations. 

C. Electric Power Service from Existing System: Electric power from Owner's existing system is 
available for use without metering and without payment of use charges. Provide connections 
and extensions of services as required for construction operations. 

1.4 INFORMATIONAL SUBMITTALS 

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for 
construction personnel. 

B. Project Identification and Temporary Signs: Show fabrication and installation details, including 
plans, elevations, details, layouts, typestyles, graphic elements, and message content. 

1.5 QUALITY ASSURANCE 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service.  Install service to comply with NFPA 70. 

B. Accessible Temporary Egress: Comply with applicable provisions in the United States Access 
Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1. 
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PART 2 - PRODUCTS 

2.1 TEMPORARY FACILITIES 

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature 
controls, and foundations adequate for normal loading., if required.  Unit must be large enough 
for regular job meetings, plan review areas, submittal storage and other job file and 
administrative functions. 

B. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment for construction operations. 

1. Sheds to be metal box storage units or have wood floors raised above the ground. 
2. Store combustible materials apart from building. 

2.2 EQUIPMENT 

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures. 

PART 3 - EXECUTION 

3.1 TEMPORARY FACILITIES, GENERAL 

A. Conservation: Coordinate construction and use of temporary facilities with consideration given 
to conservation of energy, water, and materials. Coordinate use of temporary utilities to 
minimize waste. 

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated into, the Work. See other Sections for disposition of salvaged materials that 
are designated as Owner's property. 

3.2 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work. Relocate and modify facilities as required by progress of the 
Work. 

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities. 

3.3 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

B. Water Service: Connect to Owner's existing water service facilities. Clean and maintain water 
service facilities in a condition acceptable to Owner. At Substantial Completion, restore these 
facilities to condition existing before initial use. 
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C. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of 
construction personnel.  Comply with requirements of authorities having jurisdiction for type, 
number, location, operation, and maintenance of fixtures and facilities. 

D. Electric Power Service: Connect to Owner's existing electric power service. Maintain equipment 
in a condition acceptable to Owner. 

E. Electronic Communication Service: Regardless of availability of Owner’s service, the 
Contractor shall maintain at his expense secure and reliable Wi-Fi wireless connection to 
internet with provisions for access by Architect, the Owner’s staff, Municipal Officials or 
Inspectors, and all subcontractors. 

3.4 SUPPORT FACILITIES INSTALLATION 

A. General: Comply with the following: 

1. Provide construction for temporary sheds located within construction area or within 30 
feet of building lines that is noncombustible according to ASTM E 136. Comply with 
NFPA 241. 

2. Maintain support facilities until Architect schedules Substantial Completion inspection. 
Remove before Substantial Completion. Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable to 
Owner. 

B. Traffic Controls:  Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 
2. Maintain access for fire-fighting equipment and access to fire hydrants. 

C. Parking: Use designated areas of Owner’s existing parking areas for construction personnel. 

D. Storage and Staging: Use designated areas of Project site for storage and staging needs. 

E. Project Signs: Provide Project signs as required by Owner. Unauthorized signs are not 
permitted. 

1. Identification Signs: Provide Project identification signs. 
2. Temporary Signs: Provide other signs as indicated and as required to inform public and 

individuals seeking entrance to Project. 

a. Provide temporary, directional signs for construction personnel and visitors. 

3. Maintain and touch up signs so they are legible at all times. 

F. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste 
from construction operations. Comply with requirements of authorities having jurisdiction. 
Comply with progress cleaning requirements in Section 017300 "Execution." 

G. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools and 
equipment" and not temporary facilities. 
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H. Existing Elevator Use: Use of elevators for construction activities is not permitted. 

I. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are 
cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore 
stairs to condition existing before initial use. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs 
and to maintain means of egress. If stairs become damaged, restore damaged areas so no 
evidence remains of correction work. 

3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 
other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered. Repair damage to existing facilities. 

1. The Contractor shall locate and mark the exact locations of the utilities or services and 
adequately protect them from damage during the work.  In the event that any are 
accidentally disturbed, the Contractor shall repair or replace such damage immediately 
and restore service as promptly as possible. 

B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible 
air, waterway, and subsoil contamination or pollution or other undesirable effects. 

C. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 

D. Temporary Egress: Provide temporary egress from existing occupied facilities as indicated and 
as required by authorities having jurisdiction. Provide signage directing occupants to temporary 
egress. 

E. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, and similar 
activities.  Provide temporary weathertight enclosure for building exterior. 

3.6 OPERATION, TERMINATION, AND REMOVAL 

A. Maintenance: Maintain facilities in good operating condition until removal. 

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

B. Temporary Facility Changeover:  Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 

C. Termination and Removal: Remove each temporary facility when need for its service has ended, 
when it has been replaced by authorized use of a permanent facility, or no later than Substantial 
Completion.  Complete or, if necessary, restore permanent construction that may have been 
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delayed because of interference with temporary facility.  Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor.  
Owner reserves right to take possession of Project identification signs. 

2. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period.  Comply with final cleaning requirements specified in Section 
017700 "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; and comparable products. 

B. Related Sections: 

1. Section 012500 "Substitution Procedures" for requests for substitutions. 
2. Section 014200 "References" for applicable industry standards for products specified. 

1.3 DEFINITIONS 

A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or 
taken from previously purchased stock.  The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including make or 
model number or other designation shown or listed in manufacturer's published product 
literature, that is current as of date of the Contract Documents. 

2. New Products: Items that have not previously been incorporated into another project or 
facility. Products salvaged or recycled from other projects are not considered new 
products. 

3. Comparable Product:  Product that is demonstrated and approved through submittal 
process to have the indicated qualities related to type, function, dimension, in-service 
performance, physical properties, appearance, and other characteristics that equal or 
exceed those of specified product. 

B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's 
product is named and accompanied by the words "basis-of-design product," including make or 
model number or other designation, to establish the significant qualities related to type, 
function, dimension, in-service performance, physical properties, appearance, and other 
characteristics for purposes of evaluating comparable products of additional manufacturers 
named in the specification. 

1.4 ACTION SUBMITTALS 

A. Comparable Product Requests:  Submit request for consideration of each comparable product.  
Identify product or fabrication or installation method to be replaced.  Include Specification 
Section number and title and Drawing numbers and titles. 
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1. Include data to indicate compliance with the requirements specified in "Comparable 
Products" Article. 

2. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within one (1) week of receipt of a comparable product 
request.  Architect will notify Contractor of approval or rejection of proposed comparable 
product request within fifteen (15) days of receipt of request, or seven (7) days of receipt 
of additional information or documentation, whichever is later. 

a. Form of Approval:  As specified in Section 013300 "Submittal Procedures." 
b. Use product specified if Architect does not issue a decision on use of a comparable 

product request within time allocated. 

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Section 013300 
"Submittal Procedures." Show compliance with requirements. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two (2) or more 
products for use on Project, select product compatible with products previously selected, even if 
previously selected products were also options. 

1. Each contractor is responsible for providing products and construction methods 
compatible with products and construction methods of other contractors. 

2. If a dispute arises between contractors over concurrently selectable but incompatible 
products, Architect will determine which products shall be used. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written 
instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and 
to determine that products are undamaged and properly protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 
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4. Comply with product manufacturer's written instructions for temperature, humidity, 
ventilation, and weather-protection requirements for storage. 

5. Protect stored products from damage and liquids from freezing. 
6. Provide a secure location and enclosure at Project site for storage of materials and 

equipment by Owner's construction forces.  Coordinate location with Owner. 

1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a 
particular product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty:  Written warranty required by the Contract Documents to provide 
specific rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information and 
properly executed. 

2. Specified Form:  When specified forms are included with the Specifications, prepare a 
written document using indicated form properly executed. 

3. Refer to Divisions 02 through 49. Sections for specific content requirements and 
particular requirements for submitting special warranties. 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract Documents, 
are undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard options are 
specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products. 

6. Or Equal:  For products specified by name and accompanied by the term "or equal," or 
"or approved equal," or "or approved," comply with requirements in "Comparable 
Products" Article to obtain approval for use of an unnamed product. 



  
 PRODUCT REQUIREMENTS 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 016000-4 

B. Product Selection Procedures: 

1. Product:  Where Specifications name a single manufacturer and product, provide the 
named product that complies with requirements.  Comparable products or substitutions 
for Contractor's convenience will not be considered. 

2. Manufacturer/Source: Where Specifications name a single manufacturer or source, 
provide a product by the named manufacturer or source that complies with requirements.  
Comparable products or substitutions for Contractor's convenience will not be 
considered. 

3. Products: 

a. Restricted List:  Where Specifications include a list of names of both 
manufacturers and products, provide one (1) of the products listed that complies 
with requirements.  Comparable products or substitutions for Contractor's 
convenience will be considered, unless otherwise indicated. 

b. Non-Restricted List:  Where Specifications include a list of names of both 
available manufacturers and products, provide one (1) of the products listed, or an 
unnamed product, that complies with requirements.  Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product. 

4. Manufacturers: 

a. Restricted List:  Where Specifications include a list of manufacturers' names, 
provide a product by one (1) of the manufacturers listed that complies with 
requirements. Comparable products or substitutions for Contractor's convenience 
will be considered, unless otherwise indicated. 

b. Non-Restricted List:  Where Specifications include a list of available 
manufacturers, provide a product by one (1) of the manufacturers listed, or a 
product by an unnamed manufacturer, that complies with requirements.  Comply 
with requirements in "Comparable Products" Article for consideration of an 
unnamed manufacturer's product. 

5. Basis-of-Design Product: Where Specifications name a product, or refer to a product 
indicated on Drawings, and include a list of manufacturers, provide the specified or 
indicated product or a comparable product by one (1) of the other named manufacturers. 
Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics 
that are based on the product named. Comply with requirements in "Comparable 
Products" Article for consideration of an unnamed product by one (1) of the other named 
manufacturers. 

C. Visual Matching Specification:  Where Specifications require "match Architect's sample", 
provide a product that complies with requirements and matches Architect's sample.  Architect's 
decision will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 
specified requirements, comply with requirements in Section 012500 "Substitution 
Procedures" for proposal of product. 

D. Visual Selection Specification:  Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or similar phrase, select a product that complies with 
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requirements.  Architect will select color, gloss, pattern, density, or texture from manufacturer's 
product line that includes both standard and premium items. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration:  Architect will consider Contractor's request for comparable 
product when the following conditions are satisfied.  If the following conditions are not 
satisfied, Architect may return requests without action, except to record noncompliance with 
these requirements: 

1. Evidence that the proposed product does not require revisions to the Contract Documents, 
that it is consistent with the Contract Documents and will produce the indicated results, 
and that it is compatible with other portions of the Work. 

2. Detailed, SIDE-BY-SIDE comparison of significant qualities of proposed product with 
those named in the Specifications.  Significant qualities include attributes such as 
performance, weight, size, durability, visual effect, and specific features and 
requirements indicated. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects with project names and addresses and 

names and addresses of architects and owners, if requested. 
5. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution of the 
Work including, but not limited to, the following: 

1. Installation of the Work. 
2. Cutting and patching. 
3. Progress cleaning. 
4. Starting and adjusting. 
5. Protection of installed construction. 
6. Correction of the Work. 

B. Related Sections: 

1. Section 013300 "Submittal Procedures" for submitting surveys. 

1.3 DEFINITIONS 

A. Cutting:  Removal of in-place construction necessary to permit installation or performance of 
other work. 

B. Patching:  Fitting and repair work required to restore construction to original conditions after 
installation of other work. 

1.4 QUALITY ASSURANCE 

A. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of 
construction elements. 

1. Structural Elements:  When cutting and patching structural elements, notify Architect of 
locations and details of cutting and await directions from the Architect before proceeding.  
Shore, brace, and support structural element during cutting and patching.  Do not cut and 
patch structural elements in a manner that could change their load-carrying capacity or 
increase deflection. 

2. Operational Elements:  Do not cut and patch operating elements and related components 
in a manner that results in reducing their capacity to perform as intended or that results in 
increased maintenance or decreased operational life or safety. 

3. Other Construction Elements:  Do not cut and patch other construction elements or 
components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance or 
decreased operational life or safety. 
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4. Visual Elements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch exposed construction in a manner 
that would, in Architect's opinion, reduce the building's aesthetic qualities.  Remove and 
replace construction that has been cut and patched in a visually unsatisfactory manner. 

B. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's written 
recommendations and instructions for installation of products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 
possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 
will provide a match acceptable to the Architect for the visual and functional 
performance of in-place materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of utilities and construction indicated as 
existing are not guaranteed.   

B. Examination and Acceptance of Conditions:  Before proceeding with each component of the 
Work, examine substrates, areas, and conditions, with Installer or Applicator present where 
indicated, for compliance with requirements for installation tolerances and other conditions 
affecting performance.  Record observations. 

1. Written Report:  Where a written report listing conditions detrimental to performance of 
the Work is required by other Sections, include the following: 

a. Description of the Work. 
b. List of detrimental conditions, including substrates. 
c. List of unacceptable installation tolerances. 
d. Recommended corrections. 

2. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers. 

3. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation. 

4. Examine walls, floors, and roofs for suitable conditions where products and systems are 
to be installed. 



  
 EXECUTION 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 017300-3 

5. Proceed with installation only after unsatisfactory conditions have been corrected.  
Proceeding with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Field Measurements: Take field measurements as required to fit the Work properly. Recheck 
measurements before installing each product.  Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

B. Space Requirements: Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

C. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 
clarification of the Contract Documents caused by differing field conditions outside the control 
of the Contractor, submit a request for information to Architect according to requirements in 
Section 013100 "Project Management and Coordination." 

3.3 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct alignment and 
elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated. 
4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in 

unoccupied spaces. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy. 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

F. Templates: Obtain and distribute to the parties involved templates for work specified to be 
factory prepared and field installed. Check Shop Drawings of other work to confirm that 
adequate provisions are made for locating and installing products to comply with indicated 
requirements. 

G. Attachment:  Provide blocking and attachment plates and anchors and fasteners of adequate size 
and number to securely anchor each component in place, accurately located and aligned with 
other portions of the Work.  Where size and type of attachments are not indicated, verify size 
and type required for load conditions. 
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1. Mounting Heights:  Where mounting heights are not indicated, mount components at 
heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 

H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints. 

I. Hazardous Materials: Use products, cleaners, and installation materials that are not considered 
hazardous. 

3.4 CUTTING AND PATCHING 

A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  
Proceed with cutting and patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 
of other construction, and subsequently patch as required to restore surfaces to their 
original condition. 

B. Temporary Support:  Provide temporary support of work to be cut. 

C. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

D. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption of 
free passage to adjoining areas is unavoidable, coordinate cutting and patching. 

E. Existing Utility Services:  Where existing services are required to be removed, relocated, or 
abandoned, bypass such systems before cutting to minimize interruption to occupied areas. 

F. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.  If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping.  Cut holes and slots neatly to minimum size required, and with 
minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 
3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 
4. Proceed with patching after construction operations requiring cutting are complete. 

G. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other work.  Patch with durable seams that are as invisible as 
practicable.  Provide materials and comply with installation requirements specified in other 
Sections, where applicable. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate physical integrity of installation. 
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2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will minimize evidence 
of patching and refinishing. 

a. Clean piping, conduit, and similar features before applying paint or other finishing 
materials. 

b. Restore damaged pipe covering to its original condition. 

3. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 
surface of uniform appearance. 

4. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 
weathertight condition. 

H. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, 
mortar, oils, putty, and similar materials from adjacent finished surfaces. 

3.5 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Enforce 
requirements strictly.  Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris. 

2. Do not hold waste materials more than seven (7) days during normal weather or three (3) 
days if the temperature is expected to rise above 80 deg F (27 deg C). 

3. Containerize hazardous and unsanitary waste materials separately from other waste.  
Mark containers appropriately and dispose of legally, according to regulations. 

a. Utilize containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where more than one (1) installer has 
worked. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for 
proper execution of the Work. 

1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning materials 
specifically recommended.  If specific cleaning materials are not recommended, use cleaning 
materials that are not hazardous to health or property and that will not damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure 
freedom from damage and deterioration at time of Substantial Completion. 



  
 EXECUTION 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 017300-6 

G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials 
down sewers or into waterways.  Comply with waste disposal requirements in Section 015000 
"Temporary Facilities and Controls." 

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place.  Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period.  Adjust and lubricate operable components to ensure 
operability without damaging effects. 

J. Limiting Exposures: Supervise construction operations to assure that no part of the construction, 
completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious 
exposure during the construction period. 

3.6 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation.  Remove 
malfunctioning units, replace with new units, and retest. 

B. Adjust equipment for proper operation.  Adjust operating components for proper operation 
without binding. 

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  
Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service:  Comply with qualification requirements in Section 014000 
"Quality Requirements." 

3.7 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage 
or deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.8 CORRECTION OF THE WORK 

A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes. 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 
with matching materials, and properly adjusting operating equipment. 

B. Restore permanent facilities used during construction to their specified condition. 

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 
without visible evidence of repair. 

D. Repair components that do not operate properly.  Remove and replace operating components 
that cannot be repaired. 
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E. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 017300 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for contract closeout, including, 
but not limited to, the following: 

1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 

B. Related Sections: 

1. Section 017300 "Execution" for progress cleaning of Project site. 
2. Section 017823 "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
3. Section 017839 "Project Record Documents" for submitting Record Drawings, Record 

Specifications, and Record Product Data. 
4. Section 017900 "Demonstration and Training" for requirements for instructing Owner's 

personnel. 
5. Divisions 02 through 49 Sections for specific closeout and special cleaning requirements 

for the Work in those Sections. 

1.3 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial 
Completion, complete the following.  List items below that are incomplete with request. 

1. Prepare a list of items to be completed and corrected (punch list), the value of items on 
the list, and reasons why the Work is not complete. 

2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents. 
4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 

services and utilities. Include occupancy permits, operating certificates, and similar 
releases. 

5. Prepare and submit Project Record Documents, operation and maintenance manuals, final 
completion construction photographic documentation, damage or settlement surveys, and 
similar final record information. 

6. Deliver tools, spare parts, extra materials, and similar items to location designated by 
Owner.  Label with manufacturer's name and model number where applicable. 

7. Complete startup testing of systems. 
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8. Submit test/adjust/balance records. 
9. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
10. Advise Owner of changeover in heat and other utilities. 
11. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 
12. Complete final cleaning requirements, including touchup painting. 
13. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare the Certificate of Substantial Completion after inspection 
or will notify Contractor of items, either on Contractor's list or additional items identified by 
Architect, that must be completed or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for final completion. 

1.4 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining final completion, 
complete the following: 

1. Submit a final Application for Payment according to Section 012900 "Payment 
Procedures". 

2. Submit certified copy of Architect's Substantial Completion inspection list of items to be 
completed or corrected (punch list), endorsed and dated by Architect.  The certified copy 
of the list shall state that each item has been completed or otherwise resolved for 
acceptance. 

3. Submit evidence of final, continuing insurance coverage complying with insurance 
requirements. 

4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 
equipment, and systems. 

5. Secure and provide both temporary and final Certificate of Occupancy from the Building 
Official, meeting all local and state permit closeout requirements. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, 
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  
Architect will prepare a final Certificate for Payment after inspection or will notify Contractor 
of construction that must be completed or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Organization of List:  Include name and identification of each space and area affected by 
construction operations for incomplete items and items needing correction including, if 
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necessary, areas disturbed by Contractor that are outside the limits of construction.  Use 
CSI Form 14.1A or comparable form. 

1. Organize list of spaces in sequential order, starting with exterior areas first and 
proceeding from lowest floor to highest floor. 

2. Organize items applying to each space by major element, including categories for ceiling, 
individual walls, floors, equipment, and building systems. 

3. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Page number. 

4. Submit list of incomplete items in the following format: 

a. PDF electronic file.  Architect will return annotated file. 

1.6 WARRANTIES 

A. Submittal Time: Submit written warranties on request of Architect for designated portions of 
the Work where commencement of warranties other than date of Substantial Completion is 
indicated. 

B. Partial Occupancy:  Submit properly executed warranties within fifteen (15) days of completion 
of designated portions of the Work that are completed and occupied or used by Owner during 
construction period by separate agreement with Contractor. 

C. Organize warranty documents into an orderly sequence based on the table of contents of the 
Project Manual. 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8½-by-11-inch 
paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 
tab to identify the product or installation.  Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

4. Scan warranties and bonds and assemble complete warranty and bond submittal package 
into a single indexed electronic PDF file with links enabling navigation to each item.  
Provide table of contents at beginning of document. 

D. Provide additional copies of each warranty to include in operation and maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 017700 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals, including the following: 

1. Operation and maintenance documentation directory. 
2. Emergency manuals. 
3. Operation manuals for systems, subsystems, and equipment. 
4. Product maintenance manuals. 
5. Systems and equipment maintenance manuals. 

B. Related Sections: 

1. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation 
and maintenance manuals. 

2. Divisions 02 through 49 Sections for specific operation and maintenance manual 
requirements for the Work in those Sections. 

1.3 DEFINITIONS 

A. System: An organized collection of parts, equipment, or subsystems united by regular 
interaction. 

B. Subsystem:  A portion of a system with characteristics similar to a system. 

1.4 CLOSEOUT SUBMITTALS 

A. Manual Content:  Operations and maintenance manual content is specified in individual 
specification sections to be reviewed at the time of Section submittals.  Submit reviewed 
manual content formatted and organized as required by this Section. 

1. Where applicable, clarify and update reviewed manual content to correspond to 
modifications and field conditions. 

B. Format:  Submit operations and maintenance manuals in the following format: 

1. Three (3) paper copies. Include a complete operation and maintenance directory.  Enclose 
title pages and directories in clear plastic sleeves.  Architect will return two (2) copies. 
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C. Initial Manual Submittal:  Submit draft copy of each manual at least thirty (30) days before 
commencing demonstration and training.  Architect will comment on whether general scope and 
content of manual are acceptable. 

D. Final Manual Submittal:  Submit each manual in final form prior to requesting inspection for 
Substantial Completion and at least fifteen (15) days before commencing demonstration and 
training.  Architect will return copy with comments. 

1. Correct or modify each manual to comply with Architect's comments.  Submit copies of 
each corrected manual within fifteen (15) days of receipt of Architect's comments and 
prior to commencing demonstration and training. 

PART 2 - PRODUCTS 

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 

A. Organization:  Include a section in the directory for each of the following: 

1. List of documents. 
2. List of systems. 
3. List of equipment. 
4. Table of contents. 

B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation 
and maintenance manuals that contain information about each system. 

C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For 
pieces of equipment not part of system, list alphabetically in separate list. 

D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance 
manual. 

E. Identification:  In the documentation directory and in each operation and maintenance manual, 
identify each system, subsystem, and piece of equipment with same designation used in the 
Contract Documents.  If no designation exists, assign a designation according to 
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building 
Systems." 

2.2 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each 
system and subsystem, and a separate section for each piece of equipment not part of a system.  
Each manual shall contain the following materials, in the order listed: 

1. Title page. 
2. Table of contents. 
3. Manual contents. 

B. Title Page:  Include the following information: 

1. Subject matter included in manual. 
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2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name and contact information for Contractor. 
6. Name and contact information for Architect. 
7. Names and contact information for major consultants to the Architect that designed the 

systems contained in the manuals. 
8. Cross-reference to related systems in other operation and maintenance manuals. 

C. Table of Contents:  List each product included in manual, identified by product name, indexed 
to the content of the volume, and cross-referenced to Specification Section number in Project 
Manual. 

1. If operation or maintenance documentation requires more than one (1) volume to 
accommodate data, include comprehensive table of contents for all volumes in each 
volume of the set. 

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by 
system, subsystem, and equipment.  If possible, assemble instructions for subsystems, 
equipment, and components of one (1) system into a single binder. 

E. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled volumes. 

1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8½-by-11-inch paper; with clear plastic 
sleeve on spine to hold label describing contents and with pockets inside covers to hold 
folded oversize sheets. 

a. If two (2) or more binders are necessary to accommodate data of a system, 
organize data in each binder into groupings by subsystem and related components.  
Cross-reference other binders if necessary, to provide essential information for 
proper operation or maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of 
contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual.  
Mark each tab to indicate contents.  Include typed list of products and major components 
of equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual. 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic 
software storage media for computerized electronic equipment. 

4. Supplementary Text:  Prepared on 8½-by-11-inch white bond paper. 
5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual.  At appropriate locations in 
manual, insert typewritten pages indicating drawing titles, descriptions of contents, 
and drawing locations. 
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2.3 EMERGENCY MANUALS 

A. Content:  Organize manual into a separate section for each of the following: 

1. Type of emergency. 
2. Emergency instructions. 
3. Emergency procedures. 

B. Type of Emergency:  Where applicable for each type of emergency indicated below, include 
instructions and procedures for each system, subsystem, piece of equipment, and component: 

1. Fire. 
2. Flood. 
3. Gas leak. 
4. Water leak. 
5. Power failure. 
6. Water outage. 
7. System, subsystem, or equipment failure. 
8. Chemical release or spill. 

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, 
and similar codes and signals.  Include responsibilities of Owner's operating personnel for 
notification of Installer, supplier, and manufacturer to maintain warranties. 

D. Emergency Procedures:  Include the following, as applicable: 

1. Instructions on stopping. 
2. Shutdown instructions for each type of emergency. 
3. Operating instructions for conditions outside normal operating limits. 
4. Required sequences for electric or electronic systems. 
5. Special operating instructions and procedures. 

2.4 OPERATION MANUALS 

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions.  Use designations for systems and 
equipment indicated on Contract Documents. 

2. Performance and design criteria if Contractor is delegated design responsibility. 
3. Operating standards. 
4. Operating procedures. 
5. Operating logs. 
6. Wiring diagrams. 
7. Control diagrams. 
8. Piped system diagrams. 
9. Precautions against improper use. 
10. License requirements including inspection and renewal dates. 

B. Descriptions:  Include the following: 
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1. Product name and model number.  Use designations for products indicated on Contract 
Documents. 

2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures:  Include the following, as applicable: 

1. Startup procedures. 
2. Equipment or system break-in procedures. 
3. Routine and normal operating instructions. 
4. Regulation and control procedures. 
5. Instructions on stopping. 
6. Normal shutdown instructions. 
7. Seasonal and weekend operating instructions. 
8. Required sequences for electric or electronic systems. 
9. Special operating instructions and procedures. 

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as 
installed. 

E. Piped Systems: Diagram piping as installed and identify color-coding where required for 
identification. 

2.5 PRODUCT MAINTENANCE MANUALS 

A. Content:  Organize manual into a separate section for each product, material, and finish.  
Include source information, product information, maintenance procedures, repair materials and 
sources, and warranties and bonds, as described below. 

B. Source Information:  List each product included in manual, identified by product name, and 
arranged to match manual's table of contents.  For each product, list name, address, and 
telephone number of Installer or supplier and maintenance service agent, and cross-reference 
Specification Section number and title in Project Manual and drawing or schedule designation 
or identifier where applicable. 

C. Product Information:  Include the following, as applicable: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

D. Maintenance Procedures:  Include manufacturer's written recommendations and the following: 
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1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

E. Repair Materials and Sources:  Include lists of materials and local sources of materials and 
related services. 

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 

A. Content:  For each system, subsystem, and piece of equipment not part of a system, include 
source information, manufacturers' maintenance documentation, maintenance procedures, 
maintenance and service schedules, spare parts list and source information, maintenance service 
contracts, and warranty and bond information, as described below. 

B. Source Information:  List each system, subsystem, and piece of equipment included in manual, 
identified by product name and arranged to match manual's table of contents.  For each product, 
list name, address, and telephone number of Installer or supplier and maintenance service agent, 
and cross-reference Specification Section number and title in Project Manual and drawing or 
schedule designation or identifier where applicable. 

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation 
including the following information for each component part or piece of equipment: 

1. Standard maintenance instructions and bulletins. 
2. Drawings, diagrams, and instructions required for maintenance, including disassembly 

and component removal, replacement, and assembly. 
3. Identification and nomenclature of parts and components. 
4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures:  Include the following information and items that detail essential 
maintenance procedures: 

1. Test and inspection instructions. 
2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly instructions. 
5. Aligning, adjusting, and checking instructions. 
6. Demonstration and training video recording, if available. 

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 
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1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 
quarterly, semiannual, and annual frequencies. 

2. Maintenance and Service Record:  Include manufacturers' forms for recording 
maintenance. 

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with 
parts identified and cross-referenced to manufacturers' maintenance documentation and local 
sources of maintenance materials and related services. 

G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and 
telephone number of service agent. 

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures 
for use by emergency personnel and by Owner's operating personnel for types of emergencies 
indicated. 

B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care 
and maintenance of each product, material, and finish incorporated into the Work. 

C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 
data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system. 

1. Engage a factory-authorized service representative to assemble and prepare information 
for each system, subsystem, and piece of equipment not part of a system. 

2. Prepare a separate manual for each system and subsystem, in the form of an instructional 
manual for use by Owner's operating personnel. 

D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 
only sheets pertinent to product or component installed.  Mark each sheet to identify each 
product or component incorporated into the Work.  If data include more than one (1) item in a 
tabular format, identify each item using appropriate references from the Contract Documents.  
Identify data applicable to the Work and delete references to information not applicable. 

1. Prepare supplementary text if manufacturers' standard printed data are not available and 
where the information is necessary for proper operation and maintenance of equipment or 
systems. 

E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control sequence and 
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flow diagrams.  Coordinate these drawings with information contained in record Drawings to 
ensure correct illustration of completed installation. 

1. Do not use original project record documents as part of operation and maintenance 
manuals. 

2. Comply with requirements of newly prepared record Drawings in Section 017839 
"Project Record Documents." 

F. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation. 

END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for project record documents, 
including the following: 

1. Record Drawings. 
2. Record Specifications. 
3. Record Product Data. 
4. Miscellaneous record submittals. 

B. Related Sections: 

1. Section 017700 "Closeout Procedures" for general closeout procedures. 
2. Section 017823 "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
3. Divisions 02 through 49 Sections for specific requirements for project record documents 

of the Work in those Sections. 

1.3 CLOSEOUT SUBMITTALS 

A. Record Drawings:  Comply with the following: 

1. Number of Copies:  Submit one (1) set(s) of marked-up record prints. 

B. Record Specifications:  Submit one (1) paper copy of Project's Specifications, including 
addenda and contract modifications. 

C. Record Product Data:  Submit one (1) paper copy of each submittal. 

1. Where record Product Data are required as part of operation and maintenance manuals, 
submit duplicate marked-up Product Data as a component of manual. 

PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record Prints:  Maintain one (1) set of marked-up paper copies of the Contract Drawings and 
Shop Drawings. 



  
 PROJECT RECORD DOCUMENTS 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 017839-2 

1. Preparation:  Mark record prints to show the actual installation where installation varies 
from that shown originally.  Require individual or entity who obtained record data, 
whether individual or entity is Installer, subcontractor, or similar entity, to provide 
information for preparation of corresponding marked-up record prints. 

a. Give particular attention to information on concealed elements that would be 
difficult to identify or measure and record later. 

b. Accurately record information in an acceptable drawing technique. 
c. Record data as soon as possible after obtaining it. 
d. Record and check the markup before enclosing concealed installations. 
e. Cross-reference record prints to corresponding archive photographic 

documentation. 

2. Content:  Types of items requiring marking include, but are not limited to, the following: 

a. Dimensional changes to Drawings. 
b. Revisions to details shown on Drawings. 
c. Locations and depths of underground utilities. 
d. Revisions to routing of piping and conduits. 
e. Revisions to electrical circuitry. 
f. Actual equipment locations. 
g. Duct size and routing. 
h. Locations of concealed internal utilities. 
i. Changes made by Change Order or Construction Change Directive. 
j. Changes made following Architect's written orders. 
k. Details not on the original Contract Drawings. 
l. Field records for variable and concealed conditions. 
m. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Utilize 
personnel proficient at recording graphic information in production of marked-up record 
prints. 

4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 
between changes for different categories of the Work at same location. 

5. Mark important additional information that was either shown schematically or omitted 
from original Drawings. 

6. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable. 

B. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location. 

1. Record Prints:  Organize record prints and newly prepared record Drawings into 
manageable sets.  Bind each set with durable paper cover sheets.  Include identification 
on cover sheets. 

2. Format:  Paper copy. 
3. Identification:  As follows: 

a. Project name. 
b. Date. 
c. Designation "PROJECT RECORD DRAWINGS." 
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d. Name of Architect. 
e. Name of Contractor. 

2.2 RECORD SPECIFICATIONS 

A. Preparation:  Mark Specifications to indicate the actual product installation where installation 
varies from that indicated in Specifications, addenda, and contract modifications. 

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, and 
equipment furnished, including substitutions and product options selected. 

3. Record the name of manufacturer, supplier, Installer, and other information necessary to 
provide a record of selections made. 

4. For each principal product, indicate whether record Product Data has been submitted in 
operation and maintenance manuals instead of submitted as record Product Data. 

5. Note related Change Orders, record Product Data, and record Drawings where applicable. 

B. Format:  Submit record Specifications as paper copy. 

2.3 RECORD PRODUCT DATA 

A. Preparation:  Mark Product Data to indicate the actual product installation where installation 
varies substantially from that indicated in Product Data submittal. 

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes in 
manufacturer's written instructions for installation. 

3. Note related Change Orders, record Specifications, and record Drawings where 
applicable. 

B. Format:  Submit record Product Data as paper copy. 

1. Include record Product Data directory organized by specification section number and 
title, electronically linked to each item of record Product Data. 

PART 3 - EXECUTION 

3.1 RECORDING AND MAINTENANCE 

A. Recording:  Maintain one (1) copy of each submittal during the construction period for project 
record document purposes.  Post changes and modifications to project record documents as they 
occur; do not wait until the end of Project. 

B. Maintenance of Record Documents and Samples:  Store record documents and Samples in the 
field office apart from the Contract Documents used for construction.  Do not use project record 
documents for construction purposes.  Maintain record documents in good order and in a clean, 
dry, legible condition, protected from deterioration and loss.  Provide access to project record 
documents for Architect's reference during normal working hours. 



  
 PROJECT RECORD DOCUMENTS 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 017839-4 

END OF SECTION 017839 
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SECTION 017900 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's personnel, 
including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 
2. Training in operation and maintenance of systems, subsystems, and equipment. 

B. Related Sections: 

1. Divisions 02 through 49 Sections for specific requirements for demonstration and 
training for products in those Sections. 

1.3 INFORMATIONAL SUBMITTALS 

A. Instruction Program:  Submit outline of instructional program for demonstration and training, 
including a list of training modules and a schedule of proposed dates, times, length of 
instruction time, and instructors' names for each training module.  Include learning objective 
and outline for each training module. 

1. Indicate proposed training modules utilizing manufacturer-produced demonstration for 
systems, equipment, and products in lieu of video recording of live instructional module. 

B. Attendance Record: For each training module, submit list of participants and length of 
instruction time. 

C. Evaluations: For each participant and for each training module, submit results and 
documentation of performance-based test. 

1.4 QUALITY ASSURANCE 

A. Facilitator Qualifications: A firm or individual experienced in training or educating 
maintenance personnel in a training program similar in content and extent to that indicated for 
this Project, and whose work has resulted in training or education with a record of successful 
learning performance. 

B. Instructor Qualifications: A factory-authorized service representative, complying with 
requirements in Section 014000 "Quality Requirements," experienced in operation and 
maintenance procedures and training. 
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C. Pre-Instruction Conference:  Conduct conference at Project site to comply with requirements in 
Section 013100 "Project Management and Coordination." Review methods and procedures 
related to demonstration and training including, but not limited to, the following: 

1. Inspect and discuss locations and other facilities required for instruction. 
2. Review and finalize instruction schedule and verify availability of educational materials, 

instructors' personnel, audiovisual equipment, and facilities needed to avoid delays. 
3. Review required content of instruction. 
4. For instruction that must occur outside, review weather and forecasted weather conditions 

and procedures to follow if conditions are unfavorable. 

1.5 COORDINATION 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 
minimize disrupting Owner's operations. 

B. Coordinate instructors, including providing notification of dates, times, length of instruction 
time, and course content. 

C. Coordinate content of training modules with content of approved emergency, operation, and 
maintenance manuals.  Do not submit instruction program until operation and maintenance data 
has been reviewed and approved by Architect. 

PART 2 - PRODUCTS 

2.1 INSTRUCTION PROGRAM 

A. Program Structure: Develop an instruction program that includes individual training modules 
for each system and for equipment not part of a system, as required by individual Specification 
Sections. 

B. Training Modules: Develop a learning objective and teaching outline for each module. Include a 
description of specific skills and knowledge that participant is expected to master. For each 
module, include instruction for the following as applicable to the system, equipment, or 
component: 

1. Basis of System Design, Operational Requirements, and Criteria:  Include the following: 

a. System, subsystem, and equipment descriptions. 
b. Performance and design criteria if Contractor is delegated design responsibility. 
c. Operating standards. 
d. Regulatory requirements. 
e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 

2. Documentation:  Review the following items in detail: 

a. Emergency manuals. 
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b. Operations manuals. 
c. Maintenance manuals. 
d. Project record documents. 
e. Identification systems. 
f. Warranties and bonds. 
g. Maintenance service agreements and similar continuing commitments. 

3. Emergencies:  Include the following, as applicable: 

a. Instructions on meaning of warnings, trouble indications, and error messages. 
b. Instructions on stopping. 
c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 

4. Operations:  Include the following, as applicable: 

a. Startup procedures. 
b. Equipment or system break-in procedures. 
c. Routine and normal operating instructions. 
d. Regulation and control procedures. 
e. Control sequences. 
f. Safety procedures. 
g. Instructions on stopping. 
h. Normal shutdown instructions. 
i. Operating procedures for emergencies. 
j. Operating procedures for system, subsystem, or equipment failure. 
k. Seasonal and weekend operating instructions. 
l. Required sequences for electric or electronic systems. 
m. Special operating instructions and procedures. 

5. Adjustments:  Include the following: 

a. Alignments. 
b. Checking adjustments. 
c. Noise and vibration adjustments. 
d. Economy and efficiency adjustments. 

6. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 
b. Test and inspection procedures. 

7. Maintenance:  Include the following: 

a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Procedures for routine cleaning 
e. Procedures for preventive maintenance. 
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f. Procedures for routine maintenance. 
g. Instruction on use of special tools. 

8. Repairs:  Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and reassembly 

instructions. 
d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Assemble educational materials necessary for instruction, including documentation and training 
module.  Assemble training modules into a training manual organized in coordination with 
requirements in Section 017823 "Operations and Maintenance Data." 

B. Set up instructional equipment at instruction location. 

3.2 INSTRUCTION 

A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, 
to coordinate instructors, and to coordinate between Contractor and Owner for number of 
participants, instruction times, and location. 

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system. 

1. Architect will furnish an instructor to describe basis of system design, operational 
requirements, criteria, and regulatory requirements. 

2. Owner will furnish Contractor with names and positions of participants. 

C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires 
seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner with at least seven (7) days advance notice. 

D. Evaluation:  At conclusion of each training module, assess and document each participant's 
mastery of module by use of a demonstration performance-based test and ask Owner to sign-off 
on for acceptance. 

E. Cleanup:  Collect used and leftover educational materials and give to Owner.  Remove 
instructional equipment.  Restore systems and equipment to condition existing before initial 
training use. 

END OF SECTION 017900 
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SECTION 024119 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 
2. Salvage of existing items to be reused or recycled. 

B. Related Requirements: 

1. Section 011000 "Summary of Work" for restrictions on use of the premises, Owner-
occupancy requirements, and phasing requirements. 

2. Section 017300 "Execution" for cutting and patching procedures. 

1.3 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated 
to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 
and deliver to Owner ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, 
prepare for reuse, and reinstall where indicated. 

D. Remove and Replace: Detach items from existing construction and dispose of them off-site 
unless indicated to be salvaged or reinstalled.  Provide and install new items as specified. 

E. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 
indicated to be salvaged or reinstalled. 

F. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 
methods and equipment to prevent damage to the item and surfaces; disposing of items unless 
indicated to be salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 
and their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner. 
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1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review structural load limitations of existing structure. 
3. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid 
delays. 

4. Review requirements of work performed by other trades that rely on substrates exposed 
by selective demolition operations. 

5. Review areas where existing construction is to remain and requires protection. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For refrigerant recovery technician. 

B. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 
proposed for protecting individuals and property, for environmental protection, for dust control 
and for noise control. Indicate proposed locations and construction of barriers. 

C. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending 
dates for each activity. Ensure Owner's on-site operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Use of elevator and stairs. 
5. Coordination of Owner's continuing occupancy of portions of existing building and of 

Owner's partial occupancy of completed Work. 

D. Predemolition Photographs: Show existing conditions of adjoining construction, including 
finish surfaces, that might be misconstrued as damage caused by demolition operations. Comply 
with Section 013233 "Photographic Documentation." Submit before Work begins. 

E. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for 
recovering refrigerant, stating that all refrigerant that was present was recovered and that 
recovery was performed according to EPA regulations. Include name and address of technician 
and date refrigerant was recovered. 

1.7 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 

1.8 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification 
program. 



  
 SELECTIVE DEMOLITION 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 024119-3 

1.9 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 
Work. 

1. If suspected hazardous materials are encountered, do not disturb; immediately notify 
Architect and Owner. Hazardous materials will be removed by Owner under a separate 
contract.  Contractor will be required to coordinate with Owner’s vendor. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

1.10 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning selective demolition. Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Review Project Record Documents of existing construction or other existing condition and 
hazardous material information provided by Owner. Owner does not guarantee that existing 
conditions are same as those indicated in Project Record Documents. 
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1. When unanticipated mechanical, electrical, or structural elements that conflict with 
intended function or design are encountered, investigate and measure the nature and 
extent of conflict. Promptly submit a written report to Architect. 

C. Perform an engineering survey of condition of building to determine whether removing any 
element might result in structural deficiency or unplanned collapse of any portion of structure or 
adjacent structures during selective building demolition operations. 

1. Perform surveys as the Work progresses to detect hazards resulting from selective 
demolition activities. 

D. Survey of Existing Conditions: Record existing conditions by use of measured drawings and 
preconstruction photographs. 

1. Comply with requirements specified in Section 013233 "Photographic Documentation." 
2. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs of conditions that might be misconstrued as damage caused by salvage 
operations. 

3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 
according to 40 CFR 82 and regulations of authorities having jurisdiction. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 
protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 
to be selectively demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 
2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 
continuity of services/systems to other parts of building. 

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 
systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 
or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same 
or compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 
d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make equipment operational. 

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove 
equipment and deliver to Owner. 
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f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material. 

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible 
ductwork material and leave in place. 

3.4 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area and 
to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of 
existing construction on exterior surfaces and new construction, to prevent water leakage 
and damage to structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 
exposed during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been removed. 
5. Comply with requirements for temporary enclosures, dust control, heating, and cooling 

specified in Section 015000 "Temporary Facilities and Controls." 

B. Remove temporary barricades and protections where hazards no longer exist. 

3.5 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. Complete 
selective demolition operations above each floor or tier before disturbing supporting 
members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 
cutting methods least likely to damage construction to remain or adjoining construction. 
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 
space before starting flame-cutting operations. Maintain portable fire-suppression devices 
during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 
7. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
8. All removed materials and rubbish shall be constantly sprinkled with water or other 

dusting agent to mitigate dust.  Provide drop cloths or other type of coverings to prevent 
infiltration of dust to other parts of the existing building. 

9. Dispose of demolished items and materials promptly.  
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B. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning. Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

C. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing. Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

D. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and cleaned and reinstalled in their 
original locations after selective demolition operations are complete. 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 
construction and demolition waste landfill acceptable to authorities having jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent. 

B. Burning: Do not burn demolished materials. 

3.7 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 024119 
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SECTION 078413 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Fireproof firestopping and firesafing materials and accessories. 

1.3 PERFORMANCE REQUIREMENTS 

A. Fireproofing Materials: ASTM E 119 and ASTM E 814 to achieve a fire rating as noted on 
Drawings. 

B. Surface Burning: ASTM E 84 with a flame spread/fuel contributed/smoke developed rating of 
5/0/0. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated provide characteristics, performance and 
limitation criteria. 

B. Manufacturer's Installation Instructions: Indicate preparation and installation instructions. 

C. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.  

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing the products specified in this Section 
with minimum three (3) years documented experience. 

B. Applicator: Company specializing in performing the work of this Section with minimum five 
(5) years documented experience. 

1.6 REGULATORY REQUIREMENTS  

A. Conform to applicable State Building code for fire resistance ratings and surface burning 
characteristics. 

B. UL Classifications for these systems shall be (all 2 hours or more): 

1. Duct Penetrations:  C-AJ-7027 
2. Pipe Penetrations:  C-AJ-1079 
3. Cable Penetrations:  C-AJ-1079 
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4. Conduit Penetrations: C-AJ-1079 

1.7 MOCK-UP  

A. Provide mock-up of applied firestopping material. 

B. Apply 1 lineal ft to a representative substrate surface. 

C. If accepted, mock-up will demonstrate minimum standard for the Work. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply materials when temperature of substrate material and ambient air is below 60 
degrees F. 

B. Maintain this minimum temperature before, during and for three (3) days after installation of 
materials. 

C. Provide ventilation in areas to receive solvent cured materials. 

1.9 SEQUENCING 

A. Sequence Work to permit firestopping materials to be installed after adjacent and surrounding 
work is complete. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Thermal Ceramics; Firemaster Putty, Bulk and Blankets 

B. Tremco Incorporated; Fyre-shield and Cerablanket FS Hilti, Inc. 

C. United States Gypsum; Thermafiber Safing Insulation and FIRECODE compound  

D. Substitutions: Under provisions of Section 012500 “Substitution Procedures”. 

2.2 MATERIALS 

A. Firestopping Material: Single component silicone elastomeric compounds; conforming to the 
following: 

1. Elongation & Shrinkage: Five percent (5%). 
2. Tensile Strength: 300 psi. 
3. Density: 8 lb/cu ft. 
4. Surface Durability: 35 (Shore Hardness). 
5. Durability and Longevity: Permanent. 
6. Side Effects during Installation: Non-toxic. 
7. Long Term Side Effects: None. 

B. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces. 
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C. Firesafing Blankets: ASTM C 665; 4 psf nominal density firesafing insulation. 

D. Putty Pads: UL CLIV; acoustic, intumescent pad; 3.2-mm thickness. 

2.3 ACCESSORIES  

A. Dam Material: Mineral fiber matting, permanent. 

B. Retainers: Stainless clips to support mineral fiber matting  

2.4 FINISHES  

A. Color: Dark gray or manufacturer’s standard color. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
opening configurations, penetrating items, substrates, and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning:  Clean out openings immediately before installing penetration firestopping to 
comply with manufacturer's written instructions and with the following requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign materials 
that could interfere with adhesion of penetration firestopping. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable 
of developing optimum bond with penetration firestopping.  Remove loose particles 
remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Install backing materials to arrest liquid material leakage. 

3.3 INSTALLATION 

A. General:  Install penetration firestopping to comply with manufacturer's written installation 
instructions and published drawings for products and applications indicated. 

B. Apply firestopping material to all wall and floor penetrations through rated assemblies.  These 
penetrations include electrical conduit and raceways, plumbing and heating system penetrations, 
ducts and other system chases. 

C. Apply primer and materials in accordance with manufacturer's instructions. 

D. Apply firestopping material in sufficient thickness to achieve rating to a density of fifty percent 
(50%) to uniform density and texture. 
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E. Install material at walls or partition openings which contain penetrating sleeves, piping, 
ductwork, conduit and other items requiring firestopping. 

F. Remove dam material after firestopping material has cured. 

3.4 CLEANING AND PROTECTION 

A. Clean off excess materials adjacent to openings as the Work progresses by methods and with 
cleaning materials that are approved in writing by penetration firestopping manufacturers and 
that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 
penetration firestopping is without damage or deterioration at time of Substantial Completion.  
If, despite such protection, damage or deterioration occurs, immediately cut out and remove 
damaged or deteriorated penetration firestopping and install new materials to produce systems 
complying with specified requirements. 

3.5 SCHEDULE 

A. See Construction Documents for rating information and construction details and conditions. 

B. Firesafe all penetrations through new and existing masonry and gypsum board construction in 
the project work areas, equal to the 1- or 2-hour rating of the appropriate spaces. 

END OF SECTION 078413 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Latex joint sealants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product indicated. 

B. Samples: Manufacturer's color charts consisting of strips of cured sealants showing the full 
range of colors available for each product exposed to view. 

C. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Product Certificates: For each kind of joint sealant and accessory, from manufacturer. 

C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 
testing agency, indicating that sealants comply with requirements. 

D. Warranties: Sample of special warranties. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 

B. Source Limitations: Obtain each kind of joint sealant from single source from single 
manufacturer. 

C. Product Testing: Test joint sealants using a qualified testing agency. 
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1. Testing Agency Qualifications: An independent testing agency qualified according to 
ASTM C 1021 to conduct the testing indicated. 

1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

1.7 WARRANTY 

A. Special Installer's Warranty: Manufacturer's standard form in which Installer agrees to repair or 
replace joint sealants that do not comply with performance and other requirements specified in 
this Section within specified warranty period. 

1. Warranty Period: Five (5) years from date of Substantial Completion. 

B. Special warranties specified in this article exclude deterioration or failure of joint sealants from 
the following: 

1. Movement of the structure caused by structural settlement or errors attributable to design 
or construction resulting in stresses on the sealant exceeding sealant manufacturer's 
written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from natural causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. VOC Content of Sealants: Sealants and sealant primers used as part of the weatherproofing 
system shall comply with the following: 

1. Interior: VOC content of 50 g/L or less. 
2. Exterior: VOC content of 100 g/L or less. 
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C. Liquid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied joint sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates. 

D. Stain-Test-Response Characteristics: Where sealants are specified to be non-staining to porous 
substrates, provide products that have undergone testing according to ASTM C 1248 and have 
not stained porous joint substrates indicated for Project. 

E. Colors of Exposed Joint Sealants:  As selected by Architect and Owner from manufacturer's full 
range, to match adjacent where required. 

2.2 SILICONE JOINT SEALANTS 

A. Silicone, Non-Staining: Non-Staining, single-component, non-sag, plus fifty percent (+50%) 
and minus fifty percent (-50%) movement capability, non-traffic-use, neutral-curing silicone 
joint sealant; ASTM C 920, Type S, Grade NS, Class 50, Use NT. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Dow Corning Corporation 
b. Master Bond, Inc. 
c. Pecora Corporation 
d. Tremco Incorporated 
e. Substitutions: Under provisions of Section 012500 “Substitution Procedures”.  

2.3 LATEX JOINT SEALANTS 

A. Latex Joint Sealant: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, 
Grade NF. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. BASF Building Systems; Sonolac 
b. Bostik, Inc.; Chem-Calk 600 
c. Pecora Corporation; AC-20+ 
d. Tremco Incorporated; Tremflex 834 
e. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2.4 JOINT SEALANT BACKING 

A. General: Provide sealant backings of material that are non-staining; are compatible with joint 
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated 
by sealant manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings: ASTM C 1330, Type B (bi-cellular material with a surface skin), 
and of size and density to control sealant depth and otherwise contribute to producing optimum 
sealant performance. 
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C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 
joint surfaces at back of joint. Provide self-adhesive tape where applicable. 

2.5 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape: Non-staining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants. Remove loose particles remaining after cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air. 
Porous joint substrates include the following: 

a. Concrete. 
b. Masonry. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants. Nonporous joint substrates include the following: 
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a. Metal. 
b. Glass. 
c. Porcelain enamel. 
d. Glazed surfaces of ceramic tile. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or prior 
experience. Apply primer to comply with joint-sealant manufacturer's written instructions. 
Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining 
surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears. Remove tape immediately after tooling 
without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Non-Sag Sealants: Immediately after sealant application and before skinning or 
curing begins, tool sealants according to requirements specified in subparagraphs below to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
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3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise 
indicated. 

4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193. 
5. Provide recessed joint configuration of recess depth and at locations indicated per 

Figure 8C in ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 

3.4 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 
and with cleaning materials approved in writing by manufacturers of joint sealants and of 
products in which joints occur. 

3.5 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion. If, despite such protection, damage 
or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately 
so installations with repaired areas are indistinguishable from original work. 

3.6 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal non-traffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints in unit masonry. 
b. Joints between different materials. 
c. Other joints as indicated. 

2. Joint Sealant: Silicone, non-staining, S, NS, 50, NT. 

B. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal non-traffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints of exterior openings where indicated. 
c. Other joints as indicated. 

2. Joint Sealant: Latex. 

END OF SECTION 079200 
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SECTION 230000 - BASIC MECHANICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A. Basic Mechanical Requirements specifically applicable to Division 23 Sections in addition to 
Division 01 - General Requirements. 

1.2 INTENT 

A. It is the intention of the Specifications and Drawings to call for finished work, tested and ready 
for operation.  All materials, equipment, and apparatus shall be new and of first-class quality. 

B. Any apparatus, appliance, material, or work not shown on Drawings, but mentioned in the 
Specifications, or vice versa, or any incidental accessories or minor details not shown, but 
necessary to make the work complete and perfect in all respects and ready for operation, even if 
not particularly specified, shall be provided by the Contractor without additional expense to the 
Owner. 

C. With submission of bid, the Contractor shall give notice to the Engineer of any materials, 
apparatus, or omissions believed to be in violation of laws, ordinances, rules or regulations, or 
authorities having jurisdiction.  In the absence of such written notice, it is mutually agreed that 
the Contractor shall include the cost of providing all systems in accordance with applicable 
regulations without extra compensation. 

1.3 SUBMITTALS 

A. Submit under provisions of Division 01 Sections. 

B. Include products as required by individual Sections. 

C. Submit Shop Drawings and Product Data grouped to include complete submittals of related 
systems, products, and accessories in a single submittal. 

D. Mark dimensions and values in units to match those specified. 

E. Submit plan indicating measures being taken to maintain indoor air quality of occupied portion 
of building during construction. 

1.4 DRAWINGS AND COORDINATION 

A. Drawings are schematic in nature and do not indicate every item, piece of equipment, and detail.  
Provide complete, operating systems. 

B. Install work as closely as possible to layouts shown on Drawings.  Modify work as necessary to 
meet job conditions and to clear other equipment.  Consult Architect before making changes 
which affect the function or appearance of systems. 

C. Dimensions, elevations, and locations are shown approximately. Verify dimensions in field. 
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D. Architect reserves the right to order changes in layout of such items as piping, ducts, and 
equipment if such changes do not substantially affect costs and if effected items have not been 
fabricated or installed. 

E. In some cases, drawings are based on products of one (1) or several manufacturers, as listed on 
Contract Documents. Contractor shall be responsible for modifications made necessary by 
substitution of products of other manufacturers. Modifications may be required in electrical 
distribution materials and components, structural supports, concrete pads, gas piping, breeching 
and chimneys, etc. 

F. Do not install part of a system until all critical components of the system and related systems 
have been approved.  Coordinate parts of systems. 

G. Coordinate work with work specified in other Sections.  Relocate work if required for proper 
installation and functioning of other systems. 

H. Install products in accordance with manufacturer's instructions.  Notify Architect if Contract 
Documents conflict with manufacturer's instructions.  Comply with Architect's interpretations. 

I. Provide brackets, supports, anchors and frames required for installation of work specified in this 
division.  

J. Where Contract Documents provide conflicting information, Contractor shall be responsible for 
design having highest cost. 

1.5 PROJECT RECORD DRAWINGS 

A. Prepare project Record Drawings of mechanical systems in conformance with the requirements 
of the General Conditions and Division 01 Sections. 

1.6 INDOOR AIR QUALITY 

A. Provide measures to maintain minimum standard for indoor air quality in accordance with 
SMACNA guidelines, by preventing air contaminated by demolition and construction activities 
from being transferred to occupied portions of building when work includes renovation, 
addition, or alteration to building occupied during demolition/construction. 

B. Measures shall include but not be limited to the following: 

1. Air filtration. 
2. Temporarily sealing ductwork, air inlets and outlets and ventilation openings to prevent 

transfer of contaminated air. 
3. Installation of bypass ducts or openings and additional temporary system modifications 

as required to prevent cross contamination, and to maintain proper system operation 
during construction. 

C. Submit plan of cross contamination control measures in accordance with SMACNA guidelines 
prior to beginning construction. 
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1.7 PRELIMINARY OPERATION 

A. Operate mechanical systems with required supervision for at least two (2) full days prior to 
substantial completion.  Make necessary adjustments and check proper operation. 

1.8 TESTS PRIOR TO SUBSTANTIAL COMPLETION 

A. Tests shall be attended by representatives of mechanical subcontractors, equipped with 
instruments required to demonstrate proper functioning of systems, as specified. Demonstrate 
the following: 

1. Equipment installed and operating in accordance with the manufacturer's specifications 
and instructions and with these specifications. 

2. Safety and temperature controls operating as specified. 
3. Systems properly flushed, cleaned and free of contaminants. 
4. Systems properly balanced. 
5. Motors equipped with proper overload protection and not operating under overload.  

Obtain ammeter readings. 
6. Instruments recording properly. 
7. Submit report listing system tested, date, results, and description of fault corrections, if 

any. 

1.9 WARRANTY 

A. Submit written warranty of warranties covering work specified in Division 23. 

B. Warranty will commence as the construction phases are completed. 

C. Warranty period shall be one (1) year after the equipment/system has been put into permanent 
operating mode, equipment/system and components have been commissioned by the 
Commissioning Agent and accepted, and the operating and maintenance manuals have been 
submitted and approved. 

D. Owner is to receive full use of equipment for period of warranty. 

1.10 OPERATING AND MAINTENANCE MANUALS 

A. Submit Operating and Maintenance manuals in accordance with this Section and Division 01 
Sections. 

B. Include operating and maintenance instructions for equipment where applicable. 

C. List replacement parts and order procedure. 

D. Include lubrication instructions and schedule, with types of lubricant to be used. 

E. Instruct Owner's personnel in use of equipment specified in this Division. 

1.11 REGULATORY REQUIREMENTS 

A. Conform to applicable provisions of the 2018 Connecticut Basic Building Code which include 
the following: 
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1. 2015 International Building Code 
2. 2015 International Mechanical Code 
3. Amendments, alterations, deletions, and addition of certain provisions to the above as 

indicated in Connecticut Supplement. 

B. New construction and renovation work will also conform to applicable provisions of the 
Connecticut Public Health Code. 

C. Indoor air quality during construction will be maintained in accordance with SMACNA IAQ 
Guidelines for Occupied Buildings under Construction. 

D. New construction and renovation work will also conform to applicable provisions of the 
Connecticut Fire Safety Code which include the following: 

1. Amendments, alterations, deletions, and addition of certain provisions to the above as 
indicated in the Connecticut Supplement. 

E. Work of this project shall be barrier free and will conform to the Americans with Disabilities 
Act (ADA), ICC/ANSI 117.1, 2010 and Uniform Federal Accessibility Standards (UFAS). 

F. New construction and renovations work will comply with the requirements of the 2015 
International Energy Conservation Code for energy efficiency. 

G. Conform to applicable Town of Fairfield requirements. 

H. Obtain and pay for permits and inspections from authorities having jurisdiction. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 230000 
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SECTION 230517 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Sleeve-seal fittings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Galvanized-Steel Wall Pipes: ASTM A 53, Schedule 40, with plain ends and welded steel 
collar; zinc coated. 

B. Galvanized-Steel-Pipe Sleeves: ASTM A 53, Type E, Grade B, Schedule 40, zinc coated, with 
plain ends. 

C. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint. 

D. PVC Pipe Sleeves: ASTM D 1785, Schedule 40. 

2.2 SLEEVE-SEAL FITTINGS 

A. Manufacturer: 

1. Metraflex; Metraseal System 
2. GPT EnPro Industries Company; Link-Seal 
3. Calpico Inc.; Pipe Linx 

B. Description: 

1. Manufactured plastic, sleeve-type, waterstop assembly, made for imbedding in concrete 
slab or wall. 

2. Plastic or rubber waterstop collar with center opening to match piping OD. 
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PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls 
are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 
sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

3. Using grout, seal space outside of sleeves in slabs and walls without sleeve-seal system. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide ¼-inch annular clear space between sleeve 

and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use sealants 

appropriate for size, depth, and location of joint. 

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke-Barrier 
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at 
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with 
requirements for firestopping and fill materials specified in Section 078413 "Penetration 
Firestopping." 

3.2 SLEEVE-SEAL-FITTING INSTALLATION 

A. Assemble fitting components of length to be flush with both surfaces of walls. Position 
waterstop flange to be centered in wall. 

B. Secure nailing flanges to concrete forms. 

C. Seal space around outside of sleeve-seal fittings. 

3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair 
leaks and retest until no leaks exist. 
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B. Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections. 

END OF SECTION 230517 
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SECTION 230519 - METERS AND GAGES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Bimetallic-actuated thermometers. 
2. Filled-system thermometers. 
3. Liquid-in-glass thermometers. 
4. Thermowells. 
5. Dial-type pressure gages. 
6. Gage attachments. 
7. Test plugs. 
8. Test-plug kits. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Wiring Diagrams: For power, signal, and control wiring. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For meters and gages to include in operation and maintenance 
manuals. 

PART 2 - PRODUCTS 

2.1 BIMETALLIC-ACTUATED THERMOMETERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Ashcroft Inc. 
2. Palmer Wahl Instrumentation Group 
3. Trerice, H. O. Co. 
4. Ernst Flow Industries 
5. Miljoco Corporation 

B. Standard:  ASME B40.200. 

C. Case:  Liquid-filled and sealed type; stainless-steel with 5-inch nominal diameter. 
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D. Dial:  Nonreflective aluminum with permanently etched scale markings and scales in deg F. 

E. Connector Type(s):  Union joint, adjustable angle, with unified-inch screw threads. 

F. Connector Size:  ½-inch, with ASME B1.1 screw threads. 

G. Stem:  0.375-inch in diameter; stainless-steel. 

H. Window:  Plain glass. 

I. Ring:  Stainless-steel. 

J. Element:  Bimetal coil. 

K. Pointer:  Dark-colored metal. 

L. Accuracy:  Plus or minus one percent (1%) of scale range. 

2.2 FILLED-SYSTEM THERMOMETERS 

A. Direct-Mounted, Metal-Case, Vapor-Actuated Thermometers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Ashcroft Inc. 
b. Palmer Wahl Instrumentation Group 
c. Trerice, H. O. Co.  
d. Miljoco Corporation 
e.  Weiss Instruments, Inc. 

2. Standard:  ASME B40.200. 
3. Case:  Sealed type, cast aluminum, 5-inch nominal diameter. 
4. Element:  Bourdon tube. 
5. Movement:  Mechanical, dampening type, with link to pressure element and connection 

to pointer. 
6. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in 

deg F (deg C). 
7. Pointer:  Dark-colored metal. 
8. Window:  Glass. 
9. Ring: Stainless-steel. 
10. Connector Type(s):  Union joint, adjustable, 180 degrees in vertical plane, 360 degrees in 

horizontal plane, with locking device with ASME B1.1 screw threads. 
11. Thermal System:  Liquid-filled bulb in copper-plated steel, aluminum, or brass stem and 

of length to suit installation. 

a. Design for Air-Duct Installation:  With ventilated shroud. 
b. Design for Thermowell Installation:  Bare stem. 

12. Accuracy:  Plus or minus one and one-half percent (1.5%) of scale range. 

B. Remote-Mounted, Metal-Case, Vapor-Actuated Thermometers: 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Trerice, H. O. Co.  
b. Miljoco Corporation 
c. Weiss Instruments, Inc. 
d. Ashcroft Inc. 

2. Standard:  ASME B40.200. 
3. Case:  Sealed type, cast aluminum 5-inch nominal diameter with back flange and holes 

for panel mounting. 
4. Element:  Bourdon tube or other type of pressure element. 
5. Movement:  Mechanical, with link to pressure element and connection to pointer. 
6. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in 

deg F (deg C). 
7. Pointer:  Dark-colored metal. 
8. Window:  Glass. 
9. Ring:  Stainless-steel. 
10. Connector Type(s):  Union joint, bottom; with ASME B1.1 screw threads. 
11. Thermal System:  Liquid-filled bulb in copper-plated steel, aluminum, or brass stem and 

of length to suit installation. 

a. Design for Air-Duct Installation:  With ventilated shroud. 
b. Design for Thermowell Installation:  Bare stem. 

12. Accuracy:  Plus or minus one and one-half percent (1.5%) of scale range. 

2.3 LIQUID-IN-GLASS THERMOMETERS 

A. Metal-Case, Compact-Style, Liquid-in-Glass Thermometers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Trerice, H. O. Co. 
b. Dresser Industries, Inc.; Instrument Div.; Weksler Instruments Operating Unit 
c. Ernst Gage Co. 

2. Standard:  ASME B40.200. 
3. Case:  Cast aluminum; 6-inch nominal size. 
4. Case Form:  Straight unless otherwise indicated. 
5. Tube:  Glass with magnifying lens and blue organic liquid. 
6. Tube Background:  Nonreflective aluminum with permanently etched scale markings 

graduated in deg F (deg C). 
7. Window:  Glass. 
8. Stem:  Brass and of length to suit installation. 

a. Design for Air-Duct Installation:  With ventilated shroud. 
b. Design for Thermowell Installation:  Bare stem. 

9. Connector:  ¾-inch, with ASME B1.1 screw threads. 
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10. Accuracy:  Plus or minus one percent (+/-1%) of scale range or one (1) scale division, to 
a maximum of one and one-half percent (1.5%) of scale range. 

B. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Flo Fab Inc. 
b. Palmer Wahl Instrumentation Group 
c. Trerice, H. O. Co. 
d. Miljoco Corporation 
e. Weiss Instruments, Inc. 

2. Standard:  ASME B40.200. 
3. Case:  Cast aluminum; 9-inch nominal size unless otherwise indicated. 
4. Case Form: Adjustable angle unless otherwise indicated. 
5. Tube:  Glass with magnifying lens and blue organic liquid. 
6. Tube Background:  Nonreflective aluminum with permanently etched scale markings 

graduated in deg F (deg C). 
7. Window:  Glass. 
8. Stem:  Brass and of length to suit installation. 

a. Design for Air-Duct Installation:  With ventilated shroud. 
b. Design for Thermowell Installation:  Bare stem. 

9. Connector:  1¼ inches, with ASME B1.1 screw threads. 
10. Accuracy:  Plus or minus one percent (+/-1%) of scale range or one (1) scale division, to 

a maximum of one and one-half percent (1.5%) of scale range. 

2.4 DUCT-THERMOMETER MOUNTING BRACKETS 

A. Description:  Flanged bracket with screw holes, for attachment to air duct and made to hold 
thermometer stem. 

2.5 THERMOWELLS 

A. Thermowells: 

1. Standard:  ASME B40.200. 
2. Description:  Pressure-tight, socket-type fitting made for insertion into piping tee fitting. 
3. Material for Use with Copper Tubing:  Stainless-steel. 
4. Material for Use with Steel Piping:  Stainless-steel. 
5. Type:  Stepped shank unless straight or tapered shank is indicated. 
6. External Threads:  NPS 1/2, NPS 3/4, or NPS 1, (DN 15, DN 20, or NPS 25,) 

ASME B1.20.1 pipe threads. 
7. Internal Threads: ½-, ¾-, and 1-inch, with ASME B1.1 screw threads. 
8. Bore:  Diameter required to match thermometer bulb or stem. 
9. Insertion Length:  Length required to match thermometer bulb or stem. 
10. Lagging Extension:  Include on thermowells for insulated piping and tubing. 
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11. Bushings:  For converting size of thermowell's internal screw thread to size of 
thermometer connection. 

2.6 PRESSURE GAGES 

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Trerice, H. O. Co. 
b. Ashcroft, Inc. 
c. Ernst Flow Industries 
d. Palmer Wahl Instrumentation Group 

2. Standard:  ASME B40.100. 
3. Case:  Liquid-filled cast aluminum; 4½-inch. 
4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated. 
5. Pressure Connection:  Brass, with NPS 1/4 (DN 8), ASME B1.20.1 pipe threads and 

bottom-outlet type unless back-outlet type is indicated. 
6. Movement:  Mechanical, with link to pressure element and connection to pointer. 
7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi. 
8. Pointer:  Dark-colored metal. 
9. Window:  Glass. 
10. Ring:  Stainless-steel. 
11. Accuracy:  Grade A, plus or minus one percent (+/-1%) of middle half of scale range. 

B. Remote-Mounted, Metal-Case, Dial-Type Pressure Gages: 

1. Manufacturers: Subject to compliance with requirements, provide products or comparable 
products by one (1) of the following: 

a. AMETEK, Inc.; U.S. Gauge 
b. Palmer Wahl Instrumentation Group 
c. Trerice, H. O. Co. 
d. Ashcroft, Inc. 
e. Ernst Flow Industries 

2. Standard:  ASME B40.100. 
3. Case:  Liquid-filled type; cast aluminum; 4½-inch nominal diameter with back flange and 

holes for panel mounting. 
4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated. 
5. Pressure Connection:  Brass, with NPS 1/4 (DN 8), ASME B1.20.1 pipe threads and 

bottom-outlet type unless back-outlet type is indicated. 
6. Movement:  Mechanical, with link to pressure element and connection to pointer. 
7. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in psi. 
8. Pointer:  Dark-colored metal. 
9. Window:  Glass. 
10. Ring:  Stainless-steel. 
11. Accuracy: Grade A, plus or minus one percent (+/-1%) of middle half of scale range. 
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2.7 GAGE ATTACHMENTS 

A. Snubbers:  ASME B40.100, brass; with NPS 1/4 (DN 8) ASME B1.20.1 pipe threads and 
porous-metal-type surge-dampening device.  Include extension for use on insulated piping. 

B. Siphons:  Loop-shaped section of stainless-steel pipe with NPS 1/4 (DN 8) pipe threads. 

C. Valves:  Stainless steel needle with NPS 1/4 (DN 8), ASME B1.20.1 pipe threads. 

2.8 TEST PLUGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Flow Design, Inc. 
2. Miljoco Corporation 
3. Trerice, H. O. Co. 
4. Peterson Equipment Co., Inc. 
5. Weiss Instruments, Inc. 

B. Description:  Test-station fitting made for insertion into piping tee fitting. 

C. Body:  Stainless-steel with core inserts and gasketed and threaded cap.  Include extended stem 
on units to be installed in insulated piping. 

D. Thread Size:  NPS 1/4 (DN 8), ASME B1.20.1 pipe thread. 

E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F (3450 kPa at 93 deg C). 

F. Core Inserts:  EPDM self-sealing rubber. 

2.9 TEST-PLUG KITS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Flow Design, Inc. 
2. Miljoco Corporation 
3. Trerice, H. O. Co. 
4. Peterson Equipment Co., Inc. 
5. Weiss Instruments, Inc. 

B. Furnish one (1) test-plug kit containing two (2) thermometers, one (1) pressure gage and 
adapter, and carrying case.  Thermometer sensing elements, pressure gage, and adapter probes 
shall be of diameter to fit test plugs and of length to project into piping. 

C. Low-Range Thermometer:  Small, bimetallic insertion type with 1- to 2-inch-diameter dial and 
tapered-end sensing element.  Dial range shall be at least 25 to 100 deg F (minus 4 to plus 38 
deg C) 
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D. High-Range Thermometer:  Small, bimetallic insertion type with 1- to 2-inch-diameter dial and 
tapered-end sensing element.  Dial range shall be at least 0 to 220 deg F (minus 18 to plus 104 
deg C) 

E. Pressure Gage:  Small, Bourdon-tube insertion type with 2- to 3-inch-diameter dial and probe.  
Dial range shall be at least 0 to 200 psig. 

F. Carrying Case:  Metal or plastic, with formed instrument padding. 

2.10 SIGHT FLOW INDICATORS 

A. Manufacturers:  Subject to compliance with requirements, provide products or comparable 
products by one (1) of the following: 

1. Archon Industries, Inc. 
2. Dwyer Instruments, Inc. 
3. Emerson Process Management; Brooks Instrument 
4. Ernst Flow Industries 
5. KOBOLD Instruments, Inc. - USA; KOBOLD Messring GmbH 

B. Description:  Piping inline-installation device for visual verification of flow. 

C. Construction:  Stainless-steel body with sight glass and ball, flapper, or paddle wheel indicator, 
and threaded or flanged ends. 

D. Minimum Pressure Rating: 150 psig. 

E. Minimum Temperature Rating:  200 deg F (93 deg C). 

F. End Connections for NPS 2 (DN 50) and Smaller:  Threaded. 

G. End Connections for NPS 2-1/2 (DN 65) and Larger:  Flanged. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install thermowells with socket extending one-third of pipe diameter and in vertical position in 
piping tees. 

B. Install thermowells of sizes required to match thermometer connectors.  Include bushings if 
required to match sizes. 

C. Install thermowells with extension on insulated piping. 

D. Fill thermowells with heat-transfer medium. 

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions. 

F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect 
cases with tubing and support tubing to prevent kinks.  Use minimum tubing length. 
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G. Install duct-thermometer mounting brackets in walls of ducts.  Attach to duct with screws. 

H. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the 
most readable position. 

I. Install remote-mounted pressure gages on panel. 

J. Install valve and snubber in piping for each pressure gage for fluids (except steam). 

K. Install valve and syphon fitting in piping for each pressure gage for steam. 

L. Install test plugs in piping tees. 

M. Install flow indicators in piping systems in accessible positions for easy viewing. 

N. Assemble and install connections, tubing, and accessories between flow-measuring elements 
and flowmeters according to manufacturer's written instructions. 

O. Install permanent indicators on walls or brackets in accessible and readable positions. 

P. Install connection fittings in accessible locations for attachment to portable indicators. 

Q. Mount thermal-energy meters on wall if accessible; if not, provide brackets to support meters. 

R. Install thermometers in the following locations: 

1. Inlet and outlet of each hydronic zone. 
2. Inlet and outlet of each hydronic boiler. 
3. Inlet and outlet of each hydronic coil in air-handling units. 
4. Inlet and outlet of each hydronic pump. 
5. Two (2) inlets and two (2) outlets of each chiller. 
6. Inlet and outlet of each thermal-storage tank. 
7. Outside-, return-, supply-, and mixed-air ducts. 

S. Install pressure gages in the following locations: 

1. Discharge of each pressure-reducing valve. 
2. Inlet and outlet of each hot water connection. 
3. Suction and discharge of each pump. 
4. Inlet and outlet of each chiller. 

T. Install pressure/temperature ports in the following locations: 

1. Inlet and outlet of each hydronic zone. 
2. Inlet and outlet of each hydronic boiler. 
3. Inlet and outlet of each hydronic coil in air-handling units. 
4. Inlet and outlet of each hydronic pump. 
5. Two (2) inlets and two (2) outlets of each chiller. 
6. Inlet and outlet of bypass bag filters. 
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3.2 CONNECTIONS 

A. Install meters and gages adjacent to machines and equipment to allow service and maintenance 
of meters, gages, machines, and equipment. 

3.2 ADJUSTING 

A. After installation, calibrate meters according to manufacturer's written instructions. 

B. Adjust faces of meters and gages to proper angle for best visibility. 

3.3 THERMOMETER SCHEDULE 

A. Thermometers at inlet and outlet of each hydronic zone shall be one (1) of the following: 

1. Liquid-filled and sealed bimetallic-actuated type. 
2. Direct-or mounted, metal-case, vapor-actuated type. 
3. Compact or Industrial-style, liquid-in-glass type. 
4. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts. 

B. Thermometers at inlets and outlets of each chiller shall be one (1) of the following: 

1. Liquid-filled and sealed bimetallic-actuated type. 
2. Direct-or mounted, metal-case, vapor-actuated type. 
3. Compact or Industrial-style, liquid-in-glass type. 
4. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts. 

C. Thermometers at outside-, return-, supply-, and mixed-air ducts shall be one (1) of the 
following: 

1. Liquid-filled and sealed bimetallic-actuated type. 
2. Direct-or mounted, metal-case, vapor-actuated type. 
3. Compact or Industrial-style, liquid-in-glass type. 

D. Thermometer stems shall be of length to match thermowell insertion length. 

3.4 THERMOMETER SCALE-RANGE SCHEDULE 

A. Scale Range for Chilled-Water Piping:  20 to 100 deg F (Minus 20 to plus 48 deg C). 

B. Scale Range Hot -Water Piping:  40 to 240 deg F (4 to 115 deg C). 

C. Scale Range Condenser -Water Piping:  0 to 150 deg F (Minus 20 to plus 70 deg C). 

D. Scale Range for Air Ducts:  0 to 150 deg F (Minus 20 to plus 70 deg C). 

3.5 PRESSURE-GAGE SCHEDULE 

A. Pressure gages at discharge of each pressure-reducing valve shall be one (1) of the following: 

1. Sealed direct-mounted, metal case. 
2. Test plug with EPDM self-sealing rubber inserts. 
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B. Pressure gages at inlet and outlet of each chiller chilled-water, condenser water, hot water 
connection shall be one (1) of the following: 

1. Sealed direct mounted, metal case. 
2. Test plug with EPDM self-sealing rubber inserts. 

C. Pressure gages at suction and discharge of each pump shall be one (1) of the following: 

1. Sealed direct mounted, metal case. 
2. Test plug with EPDM self-sealing rubber inserts. 

3.6 PRESSURE-GAGE SCALE-RANGE SCHEDULE 

A. Scale Range for Chilled-Water Piping:  0 to 100 psi. 

B. Scale Range for Hot Water Piping:  0 to 100 psi. 

C. Scale Range for Condenser Water Piping:  0 to 100 psi. 

END OF SECTION 230519 
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SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Bronze angle valves. 
2. Bronze ball valves. 
3. Iron, single-flange butterfly valves. 
4. Bronze swing check valves. 
5. Iron swing check valves. 
6. Iron, center-guided check valves. 

B. Related Sections: 

1. Division 23 HVAC piping Sections for specialty valves applicable to those Sections only. 
2. Section 230553 "Identification for HVAC Piping and Equipment" for valve tags and 

schedules. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS:  Non-rising stem. 

E. OS&Y:  Outside screw and yoke. 

F. RS:  Rising stem. 

G. SWP:  Steam working pressure. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of valve indicated. 

1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves: Obtain each type of valve from single source from single 
manufacturer. 
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B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
2. ASME B31.1 for power piping valves. 
3. ASME B31.9 for building services piping valves. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set angle, gate, and globe valves closed to prevent rattling. 
4. Set ball and plug valves open to minimize exposure of functional surfaces. 
5. Set butterfly valves closed or slightly open. 
6. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew point temperature.  If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use 
handwheels or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to HVAC valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Gear Actuator:  For quarter-turn valves and for butterfly valves mounted 96 inches AFF 
or higher. 

2. Handwheel:  For valves other than quarter-turn types. 
3. Handlever:  For quarter-turn valves NPS 6 (DN 150) and smaller except plug valves. 

E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

1. Gate Valves:  With rising stem. 
2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and 

protective sleeve that allows operation of valve without breaking the vapor seal or 
disturbing insulation. 

3. Butterfly Valves:  With extended neck. 
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F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 
2. Threaded:  With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 BRONZE ANGLE VALVES 

A. Class 150, Bronze Angle Valves with Bronze Disc: 

1. Manufacturers: Subject to compliance with requirements, provide product by one (1) of 
the following: 

a. Crane Co.; Crane Valve Group; Stockham Division 
b. Kitz Corporation 

2. Description: 

a. Standard:  MSS SP-80, Type 1. 
b. CWP Rating:  300 psig. 
c. Body Material:  ASTM B 62, bronze with integral seat and union-ring bonnet. 
d. Ends:  Threaded. 
e. Stem and Disc:  Bronze. 
f. Packing:  Asbestos free. 
g. Handwheel:  Malleable iron.  

2.3 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves 
c. Crane Co.; Crane Valve Group; Crane Valves 
d. Hammond Valve 
e. Milwaukee Valve Company 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating: 150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Two-piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Bronze. 
i. Ball:  Chrome-plated brass. 
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j. Port:  Full. 

2.4 IRON, SINGLE-FLANGE BUTTERFLY VALVES 

A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Stainless-Steel Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves 
c. Hammond Valve 
d. Kitz Corporation 
e. Milwaukee Valve Company 
f. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  150 psig. 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated 

pressure without use of downstream flange. 
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  EPDM. 
f. Stem:  One- or two-piece stainless-steel. 
g. Disc:  Stainless-steel. 

2.5 BRONZE SWING CHECK VALVES 

A. Class 150, Bronze Swing Check Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves 
c. Milwaukee Valve Company 
d. Hammond Valve 
e. Kitz Corporation 

2. Description: 

a. Standard:  MSS SP-80, Type 3. 
b. CWP Rating:  300 psig. 
c. Body Design:  Horizontal flow. 
d. Body Material:  ASTM B 62, bronze. 
e. Ends:  Threaded. 
f. Disc:  Bronze. 
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2.6 IRON SWING CHECK VALVES 

A. Class 250, Iron Swing Check Valves with Metal Seats: 

1. Manufacturers:  Subject to compliance with requirements, provide products or 
comparable products by one (1) of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves 
b. Hammond Valve 
c. Milwaukee Valve Company 

2. Description: 

a. Standard:  MSS SP-71, Type I. 
b. NPS 2-1/2 to NPS 12 (DN 65 to DN 300), CWP Rating:  500 psig. 
c. Body Design:  Clear or full waterway. 
d. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
e. Ends:  Flanged. 
f. Trim:  Bronze. 
g. Gasket:  Asbestos free. 
h. Style:  Compact wafer. 
i. Seat:  EPDM. 

2.7 IRON, CENTER-GUIDED CHECK VALVES 

A. Class 250, Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. APCO Willamette Valve and Primer Corporation 
b. Crispin Valve 
c. Val-Matic Valve & Manufacturing Corp. 

2. Description: 

a. Standard:  MSS SP-125. 
b. NPS 2-1/2 to NPS 12 (DN 65 to DN 300), CWP Rating:  300 psig. 
c. NPS 14 to NPS 24 (DN 350 to DN 600), CWP Rating:  250 psig. 
d. Body Material:  ASTM A 395/A 395M or ASTM A 536, ductile iron. 
e. Style:  Compact wafer, spring loaded 
f. Seat:  Bronze. 

2.8 BRONZE GLOBE VALVES 

A. Class 150, Bronze Globe Valves with Nonmetallic Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Crane Co.; Crane Valve Group; Crane Valves 
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b. Hammond Valve 
c. Milwaukee Valve Company 
d. Kitz Corporation 
e. NIBCO INC. 

2. Description: 

a. Standard:  MSS SP-80, Type 2. 
b. CWP Rating:  300 psig. 
c. Body Material:  ASTM B 62, bronze with integral seat and union-ring bonnet. 
d. Ends:  Threaded. 
e. Stem:  Bronze. 
f. Disc:  PTFE or TFE. 
g. Packing:  Asbestos free. 
h. Handwheel:  Malleable iron, bronze. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 
size, length, and material.  Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install chainwheels on operators for ball, butterfly, butterfly, gate, and globe valves, NPS 4 
(DN 100) and larger and more than 96 inches above floor.  Extend chains to 60 inches above 
finished floor. 

F. Install check valves for proper direction of flow and as follows: 
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1. Swing Check Valves:  In horizontal position with hinge pin level. 
2. Center-Guided Check Valves:  In horizontal or vertical position, between flanges. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball, butterfly, or ball valves. 
2. Butterfly Valve Dead-End Service:  Single-flange (lug) type. 
3. Throttling Service except Steam:  Globe valves. 
4. Pump-Discharge Check Valves: 

a. NPS 2 (DN 50) and Smaller:  Bronze swing check valves with bronze disc. 
b. NPS 2-1/2 (DN 65) and Larger:  Iron swing check valves with lever and weight or 

with spring or iron, center-guided, resilient-seat check valves. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 
with higher SWP classes or CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 (DN 50) and Smaller:  Threaded ends except where solder-
joint valve-end option is indicated in valve schedules below. 

2. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Flanged ends. 
3. For Steel Piping NPS 5 (DN125) and Larger: Flanged ends. 

3.5 HEATING-WATER VALVE SCHEDULE 

A. Pipe NPS 2 (DN 50) and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 
2. Bronze Angle Valves:  Class 150, bronze disc. 
3. Ball Valves:  Two-piece, full port, bronze with bronze trim. 
4. Bronze Swing Check Valves:  Class 150, bronze disc. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 

1. Iron Butterfly Valves, NPS 2-1/2 to NPS 10 (DN 65 to DN 250):  Class 150, flange ends. 
2. Iron Compact Wafer, center guided check Valves:  Class 250  
3. Iron Swing Check Valves:  Class 250, metal seats. 

3.6 CHILLED-WATER VALVE SCHEDULE 

A. Pipe NPS 2 (DN 50) and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 
2. Ball Valves:  Two-piece, full port, bronze with bronze trim. 
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3. Bronze Swing Check Valves:  Class 150, bronze disc. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 

1. Iron Butterfly Valves, NPS 2-1/2 to NPS 10 (DN 65 to DN 250):  Class 150, flange ends 
2. Iron Swing Check Valves:  Class 250, metal seats. 
3. Iron Compact Wafer, Center Guided Check Valve:  Class 250. 

3.7 CONDENSER WATER LOOP VALVE SCHEDULE 

A. Pipe NPS 2-1/2 (DN 65) and Larger: 

1. Iron, Butterfly Valves, NPS 2-1/2 to NPS 12 (DN 65 to DN 300):  200 CWP, EPDM seat, 
stainless-steel disc. 

2. Iron Swing Check Valves:  Class 250 metal seats. 
3. Iron, Center-Guided Check Valves:  Class 150 compact-wafer with metal seat. 

END OF SECTION 230523 
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Thermal-hanger shield inserts. 
5. Fastener systems. 
6. Pipe stands. 
7. Equipment supports. 

B. Related Sections: 

1. Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment" for 
vibration isolation devices. 

2. Section 233113 “Metal Ducts” for duct hangers and supports. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. Structural Performance:  Hangers and supports for HVAC piping and equipment shall withstand 
the effects of gravity loads and stresses within limits and under conditions indicated according 
to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment and obtain 
approval from authorities having jurisdiction. 
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1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Pipe stands. 
4. Equipment supports. 

C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Design Calculations:  Calculate requirements for designing trapeze hangers. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.7 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings:  Pre-galvanized or hot dipped. 
3. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 
4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Copper Pipe Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 
components. 

2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel. 
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2.2 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts. 

2.3 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Flex-Strut Inc. 
b. Unistrut Corporation; Tyco International, Ltd. 
c. Wesanco, Inc. 
d. GS Metals Corp. 

2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple 
parallel pipes. 

3. Standard:  MFMA-4. 
4. Channels:  Continuous slotted steel channel with inturned lips. 
5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel 

slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 
7. Metallic Coating:  Electroplated zinc. 

B. Non-MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Anvil International; a subsidiary of Mueller Water Products Inc. 
b. Empire Industries, Inc. 
c. ERICO International Corporation 

2. Description:  Shop- or field-fabricated pipe-support assembly made of steel channels, 
accessories, fittings, and other components for supporting multiple parallel pipes. 

3. Standard:  Comply with MFMA-4. 
4. Channels:  Continuous slotted steel channel with inturned lips. 
5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel 

slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 
7. Coating:  Zinc. 

2.4 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Carpenter & Paterson, Inc. 
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2. Clement Support Services 
3. ERICO International Corporation 
4. National Pipe Hanger Corporation 
5. PHS Industries, Inc. 

B. Insulation-Insert Material for Cold Piping:  ASTM C 591, Type VI, Grade 1 polyisocyanurate 
with 125-psig minimum compressive strength and vapor barrier. 

C. Insulation-Insert Material for Hot Piping ASTM C 591, Type VI, Grade 1 polyisocyanurate 
with 125-psig minimum compressive strength. 

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient 
air temperature. 

2.5 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened Portland cement concrete 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in 
hardened Portland cement concrete; with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 

2.6 PIPE STANDS 

A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping. 

B. Compact Pipe Stand:  One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped 
cradle to support pipe, for roof installation without membrane penetration. 

C. Low-Type, Single-Pipe Stand:  One-piece plastic base unit with plastic roller, for roof 
installation without membrane penetration. 

D. High-Type, Multiple-Pipe Stand: 

1. Description:  Assembly of bases, vertical and horizontal members, and pipe supports, for 
roof installation without membrane penetration. 

2. Bases:  One (1) or more; plastic. 
3. Vertical Members:  Two (2) or more protective-coated-steel channels. 
4. Horizontal Member:  Protective-coated-steel channel. 
5. Pipe Supports:  Galvanized-steel, clevis-type pipe hangers. 

E. Curb-Mounted-Type Pipe Stands:  Shop- or field-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof 
curb. 
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2.7 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

2.8 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36, carbon-steel plates, shapes, and bars; black and galvanized. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure. 

B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange 
for grouping of parallel runs of horizontal piping, and support together on field-fabricated 
trapeze pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers. 

2. Field fabricate from ASTM A 36, carbon-steel shapes selected for loads being supported.  
Weld steel according to AWS D1.1. 

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and 
support together on field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

E. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete after concrete is placed and completely cured.  Use 
operators that are licensed by powder-actuated tool manufacturer.  Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions. 

F. Pipe Stand Installation: 

1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on 
smooth roof surface.  Do not penetrate roof membrane. 

2. Curb-Mounted-Type Pipe Stands:  Assemble components or fabricate pipe stand and 
mount on permanent, stationary roof curb.   

G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 
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H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

I. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

J. Install lateral bracing with pipe hangers and supports to prevent swaying. 

K. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65) 
and larger and at changes in direction of piping.  Install concrete inserts before concrete is 
placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts. 

L. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping. 

N. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project through 
insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield 
insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated.  Fill interior voids with insulation that matches adjoining insulation. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 
shall span an arc of 180 degrees. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90):  12 inches long and 0.048-inch-thick. 
b. NPS 4 (DN 100):  12 inches long and 0.06-inch-thick. 

5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.2 PIPE HANGERS AND SUPPORT SPACING 

A. Support horizontal steel and copper as follows: 

1. ½-Inch to 1¼-Inch Pipe Size: 6’-0” maximum hanger spacing. 
2. 1½-Inch to 2-Inch Pipe Size: 10’-0” maximum hanger spacing. 
3. 2½-Inch to 3-Inch Pipe Size: 10’-0” maximum hanger spacing. 
4. 4-Inch Pipe Size: 10’-0” maximum hanger spacing. 
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3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 
supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1 procedures for shielded, metal arc welding; appearance 
and quality of welds; and methods used in correcting welding work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1½ inches. 

3.6 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

3.7 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 
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C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers, and metal framing 
systems and attachments for general service applications. 

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Use thermal-hanger shield inserts for insulated piping and tubing. 

I. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of non-insulated or 
insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750). 

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F (566 
deg C), pipes NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 inches of 
insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 
pipes NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp flexibility and up to 4 
inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to 
NPS 24 (DN 15 to DN 600) if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4 (DN 15 to 
DN 100), to allow off-center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of non-
insulated, stationary pipes NPS 3/4 to NPS 8 (DN 20 to DN 200). 

7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of non-insulated, 
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

8. Adjustable Band Hangers (MSS Type 9):  For suspension of non-insulated, stationary 
pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of non-
insulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For suspension of 
non-insulated, stationary pipes NPS 3/8 to NPS 8 (DN 10 to DN 200). 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of 
non-insulated, stationary pipes NPS 3/8 to NPS 3 (DN 10 to DN 80). 

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30 (DN 15 to 
DN 750). 

13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or 
contraction. 

14. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 4 to NPS 36 (DN 100 to 
DN 900), with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel 
plate. 
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15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 4 to NPS 36 (DN 100 
to DN 900), with steel-pipe base stanchion support and cast-iron floor flange or carbon-
steel plate, and with U-bolt to retain pipe. 

16. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes 
NPS 2-1/2 to NPS 36 (DN 65 to DN 900) if vertical adjustment is required, with steel-
pipe base stanchion support and cast-iron floor flange. 

17. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30 (DN 25 to 
DN 750), from two (2) rods if longitudinal movement caused by expansion and 
contraction might occur. 

18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes NPS 2-1/2 to 
NPS 24 (DN 65 to DN 600), from single rod if horizontal movement caused by expansion 
and contraction might occur. 

19. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 (DN 50 to 
DN 1050) if longitudinal movement caused by expansion and contraction might occur but 
vertical adjustment is not necessary. 

20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes NPS 2 to NPS 24 (DN 50 
to DN 600) if small horizontal movement caused by expansion and contraction might 
occur and vertical adjustment is not necessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes NPS 2 to 
NPS 30 (DN 50 to DN 750) if vertical and lateral adjustment during installation might be 
required in addition to expansion and contraction. 

J. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to 
NPS 24 (DN 24 to DN 600). 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 
to NPS 24 (DN 20 to DN 600) if longer ends are required for riser clamps. 

K. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping 

installations. 
3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of 

building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 deg C) piping 

installations. 

L. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 
channels, or angles. 
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4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads 

are considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23):  For structural shapes. 
7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to 

flange edge. 
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-

beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel. 
12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above 

by using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb. 
b. Medium (MSS Type 32):  1500 lb. 
c. Heavy (MSS Type 33):  3000 lb. 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

M. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer 
to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

N. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 

1¼ inches. 
3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with 

springs. 
4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal 

expansion in piping systems. 
5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit variability 

factor to twenty-five percent (25%) to allow expansion and contraction of piping system 
from hanger. 

6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit 
variability factor to twenty-five percent (25%) to allow expansion and contraction of 
piping system from base support. 
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7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit 
variability factor to twenty-five percent (25%) to allow expansion and contraction of 
piping system from trapeze support. 

8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment.  Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability.  These 
supports include the following types: 

a. Horizontal (MSS Type 54):  Mounted horizontally. 
b. Vertical (MSS Type 55):  Mounted vertically. 
c. Trapeze (MSS Type 56):  Two (2) vertical-type supports and one trapeze member. 

O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections. 

P. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections. 

Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

END OF SECTION 230529 
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SECTION 230548 - VIBRATION AND SEISMIC CONTROLS FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Isolation pads. 
2. Isolation mounts. 
3. Restrained elastomeric isolation mounts. 
4. Restrained spring isolators. 
5. Elastomeric hangers. 
6. Pipe riser resilient supports. 
7. Resilient pipe guides. 
8. Seismic snubbers. 
9. Restraint channel bracings. 
10. Restraint cables. 
11. Seismic restraint accessories 
12. Mechanical anchor bolts. 
13. Adhesive anchors bolts. 

1.3 DEFINITIONS 

A. IBC: International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

C. OSHPD: Office of Statewide Health Planning and Development (for the State of California 
owned and regulated medical facilities). 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated load, rated deflection, and overload capacity for each vibration isolation 
device. 

2. Include load rating for each wind-force-restraint fitting and assembly. 
3. Illustrate and indicate style, material, strength, fastening provision, and finish for each 

type and size of vibration isolation device and seismic- and wind-force-restraint 
component. 

4. Annotate to indicate application of each product submitted and compliance with 
requirements. 

5. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads. 
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B. Shop Drawings: 

1. Detail fabrication and assembly of equipment bases. 
2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments 

to structure and to supported equipment. Include adjustable motor bases, rails, and frames 
for equipment mounting. 

C. Delegated-Design Submittal: For vibration isolation and seismic-restraint device. 

1. Include design calculations and details for selecting vibration isolators, seismic restraints, 
and vibration isolation bases complying with performance requirements, design criteria, 
and analysis data signed and sealed by the qualified professional engineer responsible for 
their preparation. 

2. Design Calculations: Calculate static and dynamic loading due to equipment weight, 
operation, and seismic and wind forces required to select vibration isolators and 
seismic and wind restraints and for designing vibration isolation bases. 

a. Coordinate design calculations with wind load calculations required for equipment 
mounted outdoors. Comply with requirements in other Sections for equipment 
mounted outdoors. 

3. Riser Supports:  Include riser diagrams and calculations showing anticipated expansion 
and contraction at each support point, initial and final loads on building structure, spring 
deflection changes, and seismic loads.  Include certification that riser system has been 
examined for excessive stress and that none will exist. 

4. Vibration Isolation Base Details:  Detail overall dimensions, including anchorages and 
attachments to structure and to supported equipment.  Include auxiliary motor slides and 
rails, base weights, equipment static loads, power transmission, component misalignment, 
and cantilever loads. 

5. Seismic and Wind-Restraint Details: 

a. Design Analysis:  To support selection and arrangement of seismic and wind 
restraints.  Include calculations of combined tensile and shear loads. 

b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to 
the restrained items and to the structure.  Show attachment locations, methods, and 
spacings.  Identify components, list their strengths, and indicate directions and 
values of forces transmitted to the structure during seismic events.  Indicate 
association with vibration isolation devices. 

c. Coordinate seismic-restraint and vibration isolation details with wind-restraint 
details required for equipment mounted outdoors.  Comply with requirements in 
other Sections for equipment mounted outdoors. 

d. Preapproval and Evaluation Documentation: By an agency acceptable to 
authorities having jurisdiction, showing maximum ratings of restraint items and the 
basis for approval (tests or calculations). 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Show coordination of vibration isolation device installation and 
seismic bracing for HVAC piping and equipment with other systems and equipment in the 
vicinity, including other supports and restraints, if any. 
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B. Qualification Data: For professional engineer and testing agency. 

C. Welding certificates. 

D. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For restrained spring isolators to include in operation and 
maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency, with the experience and capability to 
conduct testing indicated, be an NRTL as defined by OSHA in 29 CFR 1910.7 and be 
acceptable to authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent. 

C. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.1, 
"Structural Welding Code - Steel." 

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or 
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum 
seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based on 
calculations.  If preapproved ratings are not available, submittals based on independent testing 
are preferred.  Calculations (including combining shear and tensile loads) to support seismic-
restraint designs must be signed and sealed by a qualified professional engineer. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design seismic and wind load control system. 

1. Seismic and Wind-Load Performance: Equipment shall withstand the effects of 
earthquake motions and high wind events determined in accordance with ASCE/SEI. 

2.2 ISOLATION PADS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Cambridgeport 
2. Mason Industries 
3. Vibro-Acoustics, A Swegon Group Company 
4. Vibration Eliminator Co., Inc. 
5. Vibration Isolation 
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B. Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad area, 
molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that 
match requirements of supported equipment. 

C. Size: Factory or field cut to match requirements of supported equipment. 

D. Pad Material: Oil and water resistant with elastomeric properties. 

E. Surface Pattern: Waffle pattern. 

G. Infused nonwoven cotton or synthetic fibers. 

I. Load-bearing metal plates adhered to pads. 

L. Sandwich-Core Material: Resilient and elastomeric. 

1. Surface Pattern: Waffle pattern. 
2. Infused nonwoven cotton or synthetic fibers. 

2.3 ELASTOMERIC ISOLATION MOUNTS (Double Deflection) 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Cambridgeport 
2. Mason Industries 
3. Vibro-Acoustics, A Swegon Group Company 
4. Vibration Eliminator Co., Inc. 
5. Vibration Isolation 

B. Mounting Plates: 

1. Top Plate: Encapsulated steel load transfer top plates, factory drilled and threaded with 
threaded studs or bolts. 

2. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to support 
structure. 

C. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric material. 

2.4 RESTRAINED ELASTOMERIC ISOLATION MOUNTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Mason Industries 
2. Cambridgeport 
3. Vibro-Acoustics, A Swegon Group Company 
4. Vibration Eliminator Co., Inc. 
5. Vibration Isolation 
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B. Description: All-directional isolator with restraints containing two (2) separate and opposing 
elastomeric elements that prevent central threaded element and attachment hardware from 
contacting the housing during normal operation. 

1. Housing: Cast-ductile iron or welded steel. 
2. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric 

material. 

2.5 RESTRAINED SPRING ISOLATORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Mason Industries 
2. Cambridgeport 
3. Vibro-Acoustics, A Swegon Group Company 
4. Novia; A Division of C&P  
5. Vibration Eliminator Co., Inc. 
6. Vibration Isolation 

B. Description:  Freestanding, steel, open-spring isolators with seismic or limit-stop restraint. 

1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to 
weight being removed; factory-drilled baseplate bonded to ¼-inch-thick, neoprene or 
rubber isolator pad attached to baseplate underside; and adjustable equipment mounting 
and internal leveling bolt that acts as blocking during installation. 

2. Restraint: Seismic or limit stop as required for equipment and authorities having 
jurisdiction. 

3. Outside Spring Diameter:  Not less than eighty percent (80%) of the compressed height 
of the spring at rated load. 

4. Minimum Additional Travel:  Fifty percent (50%) of the required deflection at rated load. 
5. Lateral Stiffness:  More than eighty percent (80%) of rated vertical stiffness. 
6. Overload Capacity:  Support two hundred percent (200%) of rated load, fully 

compressed, without deformation or failure. 

2.6 ELASTOMERIC HANGERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Mason Industries 
2. Vibro-Acoustics, A Swegon Group Company 
3. Vibration Management Corp. 
4. Vibration Eliminator Co., Inc. 
5. Vibration Isolation 

B. Description: Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods: 

1. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an 
opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-
rod misalignment without binding or reducing isolation efficiency. 
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2. Dampening Element: Molded, oil-resistant rubber, neoprene, or other elastomeric 
material with a projecting bushing for the underside opening preventing steel to steel 
contact. 

2.7 PIPE-RISER RESILIENT SUPPORT 

A. Description:  All-directional, acoustical pipe anchor consisting of two (2) steel tubes separated 
by a minimum of ½-inch-thick neoprene.  Include steel and neoprene vertical-limit stops 
arranged to prevent vertical travel in both directions.  Design support for a maximum load on 
the isolation material of 500 psig and for equal resistance in all directions. 

2.8 RESILIENT PIPE GUIDES 

A. Description:  Telescopic arrangement of two (2) steel tubes or post and sleeve arrangement 
separated by a minimum of ½-inch-thick neoprene.  Where clearances are not readily visible, a 
factory-set guide height with a shear pin to allow vertical motion due to pipe expansion and 
contraction shall be fitted.  Shear pin shall be removable and re-insertable to allow for selection 
of pipe movement.  Guides shall be capable of motion to meet location requirements. 

2.9 SEISMIC SNUBBERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Mason Industries 
2. Vibration Management Corp. 
3. Vibration Mounting and Controls, Inc. 

B. Description: Factory fabricated using welded structural-steel shapes and plates, anchor bolts, 
and replaceable resilient isolation washers and bushings. 

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or 
female-wedge type. 

2. Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene. 
3. Maximum ¼-inch air gap, and minimum ¼-inch-thick resilient cushion. 

2.10 RESTRAINT CHANNEL BRACINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Atkore International (Unistrut) 
2. Eaton (B-line) 
3. Hilti, Inc 
4. nVent CADDY 

B. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel 
channels with accessories for attachment to braced component at one end and to building 
structure at the other end and other matching components and with corrosion-resistant coating; 
rated in tension, compression, and torsion forces. 
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2.11 RESTRAINT CABLES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Vibro-Acoustics, A Swegon Group Company 
2. nVent CADDY 
3. Vibration Mounting and Controls Inc. 

B. Restraint Cables: ASTM A 603 galvanized-steel cables. End connections made of steel 
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; 
with a minimum of two (2) clamping bolts for cable engagement. 

2.12 SEISMIC-RESTRAINT ACCESSORIES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Mason Industries 
2. Eaton (B-line) 
3. Vibro-Acoustics, A Swegon Group Company 
4. nVent CADDY 
5. Hilti, Inc. 

B. General Requirements for Restraint Components:  Rated strengths, features, and applications 
shall be as defined in reports by an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 
components shall be at least four (4) times the maximum seismic forces to which they 
will be subjected. 

C. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections to hanger rod. 

D. Bushings for Floor-Mounted Equipment Anchor Bolts:  Neoprene bushings designed for rigid 
equipment mountings and matched to type and size of anchor bolts and studs. 

E. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene 
elements and steel sleeves designed for rigid equipment mountings and matched to type and size 
of attachment devices used. 

F. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face. 

2.13 MECHANICAL ANCHOR BOLTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Atkore International (Unistrut) 
2. Eaton (B-line) 
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3. Hilti, Inc 
4. Mason Industries 
5. Powers Fasteners 
6. Simpson Strong-Tie Co., Inc. 

B. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel 
for interior applications and stainless-steel for exterior applications. Select anchor bolts with 
strength required for anchor and as tested according to ASTM E 488. 

2.14 ADHESIVE ANCHOR BOLTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Atkore International (Unistrut) 
2. Eaton (B-line) 
3. Hilti, Inc 
4. Mason Industries 
5. Powers Fasteners 
6. Simpson Strong-Tie Co., Inc. 

B. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane 
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. 
Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless-
steel for exterior applications. Select anchor bolts with strength required for anchor and as 
tested according to ASTM E 488. 

2.15 FACTORY FINISHES 

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment 
before shipping. 

1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanized metal components for exterior use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic- and wind-control devices 

to indicate capacity range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic and wind control 
devices for compliance with requirements for installation tolerances and other conditions 
affecting performance of the Work. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations 
before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 APPLICATIONS 

A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application 
by an agency acceptable to authorities having jurisdiction. 

B. Hanger-Rod Stiffeners: Install where indicated or scheduled on Drawings to receive them and 
where required to prevent buckling of hanger rods due to seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of 
components so strength is adequate to carry present and future static and seismic loads within 
specified loading limits. 

3.3 INSTALLATION OF VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICES 

A. Coordinate location of embedded connection hardware with supported equipment attachment 
and mounting points. 

B. Installation of vibration isolators must not cause any change of position of equipment, piping, or 
ductwork resulting in stresses or misalignment. 

C. Equipment Restraints: 

1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate 
snubbers as close as possible to vibration isolators and bolt to equipment base and 
supporting structure. 

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance 
between anchor and adjacent surface exceeds 0.125-inch. 

3. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction that provides required submittals for component. 

D. Piping Restraints: 

1. Comply with requirements in MSS SP-127. 
2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum 

of 80 feet o.c. 
3. Brace a change of direction longer than 12 feet. 

E. Install cables so they do not bend across edges of adjacent equipment or building structure. 

F. Install seismic-restraint devices using methods approved by an agency acceptable to authorities 
having jurisdiction that provides required submittals for component. 

G. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide 
resilient media between anchor bolt and mounting hole in concrete base. 

H. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall. 

I. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members. 

J. Drilled-in Anchors: 
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1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors. Do not damage existing reinforcing or embedded items during coring or drilling. 
Notify Structural engineer if reinforcing steel or other embedded items are encountered 
during drilling. Locate and avoid prestressed tendons, electrical and telecommunications 
conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved 
full design strength. 

3. Wedge-Type Anchor Bolts: Protect threads from damage during anchor installation. 
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural 
element to which anchor is to be fastened. 

4. Adhesive-Type Anchor Bolts: Clean holes to remove loose material and drilling dust 
prior to installation of adhesive. Place adhesive in holes proceeding from the bottom of 
the hole and progressing toward the surface in such a manner as to avoid introduction of 
air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications. 

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Provide flexible connections in piping systems where they cross structural seismic joints and 
other point where differential movement may occur. Provide adequate flexibility to 
accommodate differential movement as determined in accordance with ASCE/SEI 7. Comply 
with requirements in Section 232113 "Hydronic Piping" for piping flexible connections. 

3.5 ADJUSTING 

A. Adjust isolators after system is at operating weight. 

B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. 
After equipment installation is complete, adjust limit stops so they are out of contact during 
normal operation. 

C. Adjust active height of spring isolators. 

D. Adjust restraints to permit free movement of equipment within normal mode of operation. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to 
authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage device to 
restrained component (unless post connection testing has been approved), and with at 
least seven (7) days advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary 
load-spreading members. 



  
 VIBRATION AND SEISMIC CONTROLS FOR HVAC 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 230548-11 

4. Test at least four (4) of each type and size of installed anchors and fasteners selected by 
Architect. 

5. Test to ninety percent (90%) of rated proof load of device. 
6. Measure isolator restraint clearance. 
7. Measure isolator deflection. 
8. Verify snubber minimum clearances. 

C. Remove and replace malfunctioning units and retest as specified above. 

D. Prepare test and inspection reports. 

END OF SECTION 230548 
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Duct labels. 
5. Valve tags. 
6. Warning tags. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed 
content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

D. Where devices and terminal units are installed above ceiling, coordinate installation of ceiling 
grid identifiers. 
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PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Brady Corporation 
b. Brimar Industries, Inc. 
c. Carlton Industries, LP 
d. Seton Identification Products 

2. Material and Thickness: Brass, 0.032-inch minimum thickness, and having predrilled or 
stamped holes for attachment hardware. 

3. Letter Color:  White. 
4. Background Color:  Black. 
5. Minimum Label Size: Length and width vary for required label content, but not less than 

2½-by-¾-inch. 
6. Minimum Letter Size: ¼-inch for name of units if viewing distance is less than 24 inches, 

½-inch for viewing distances up to 72 inches, and proportionately larger lettering for 
greater viewing distances. Include secondary lettering two-thirds to three-quarters the 
size of principal lettering. 

7. Fasteners: Stainless-steel rivets or self-tapping screws. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content: Include equipment's Drawing designation or unique equipment number.  

C. Equipment Label Schedule: For each item of equipment to be labeled, on 8½-by-11-inch bond 
paper. Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and the Specification Section number and 
title where equipment is specified. Equipment schedule shall be included in operation and 
maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16-
inch-thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  Black 

C. Background Color:  Yellow. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C). 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2½-
by-¾-inch. 

F. Minimum Letter Size:  ¼-inch for name of units if viewing distance is less than 24 inches, ½-
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
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viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content:  Include caution and warning information, plus emergency notification 
instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover circumference 
of pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate 
both directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1½ inches high. 

2.4 DUCT LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16-
inch-thick, and having predrilled holes for attachment hardware. 

B. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C). 

C. Minimum Label Size:  Length and width vary for required label content, but not less than 2½-
by-¾-inch. 

D. Minimum Letter Size:  ¼-inch for name of units if viewing distance is less than 24 inches, ½-
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 

E. Fasteners:  Stainless-steel rivets or self-tapping screws. 

F. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

G. Duct Label Contents:  Include identification of duct service using same designations or 
abbreviations as used on Drawings, duct size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both 
directions, or as separate unit on each duct label to indicate flow direction. 
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2.5 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with ¼-inch letters for piping system abbreviation and ½-
inch numbers. 

1. Tag Material:  Brass, 0.032-inch minimum thickness and having predrilled or stamped 
holes for attachment hardware. 

2. Fasteners:  Brass wire-link chain. 

B. Valve Schedules:  For each piping system, on 8½-by-11-inch (A4) bond paper.  Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for 
identification.  Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

C. Valve Schedule Frames:  Glazed display frame for removable mounting on masonry walls for 
each page of valve schedule.  Included mounting screws.  

1. Frame: Extruded Aluminum. 
2. Glazing: ASTM C 1036, Type I, Class I, Glazing Quality B, 2.5-mm, single thickness 

glass. 

2.6 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card 
stock with matte finish suitable for writing. 

1. Size:  3 by 5¼ inches minimum. 
2. Fasteners:  Reinforced grommet and wire or string. 
3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE." 
4. Color:  Yellow background with black lettering. 

2.7 ACCESS PANEL AND DOOR MARKERS 

A. Access Panel and Door Markers: 1/16-inch-thick, engraved laminated plastic with abbreviated 
terms and numbers corresponding to identification.  Provide 1/8-inch center hole for attachment. 
Fasteners: Self-tapping, stainless-steel screws or contact type, permanent adhesive.   

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 
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B. Locate equipment labels where accessible and visible. 

C. HVAC Equipment Installed Above T-Bar Ceiling:  Label T-bar grid with mechanical equipment 
identifier as shown on the Drawings.  Use label maker with peel and stick labels, blue 
background, and black lettering. 

3.3 PIPE LABEL INSTALLATION 

A. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option.  Install stenciled pipe labels, with painted color coded bands, 
complying with ASME A13.1, on each piping system. 

1. Identification Paint:  Use for contrasting background. 
2. Stencil Paint:  Use for pipe marking. 

B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 20 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

C. Pipe Label Color Schedule: 

1. Glycol Hot Water:   

a. Band Color: Red. 
b. Background Color: Red. 
c. Letter Color: White. 

2. Glycol Chilled Water:  

a. Bad Color:  Blue. 
b. Background Color:  Blue. 
c. Letter Color: White. 

3. Gas:  

a. Background Color: Yellow. 
b. Letter Color: Black. 
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3.4 DUCT LABEL INSTALLATION 

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color 
codes: 

1. Blue:  For cold-air supply ducts. 
2. Yellow: For hot-air supply ducts. 
3. Green:  For exhaust-, outside-, relief-, return-, and mixed-air ducts. 
4. ASME A13.1 Colors and Designs:  For hazardous material exhaust. 

B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 
10 feet in each space where ducts are exposed or concealed by removable ceiling system. 

3.5 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within 
factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering 
hose connections; and HVAC terminal devices and similar roughing-in connections of end-use 
fixtures and units.  List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 

a. Heating Medium Water:  1½ inches round. 
b. Chilled Water: 1½ inches round. 
c. Condenser Water:  1½ inches round. 
d. Make-up Water:  1½ inches round. 

 
2. Valve Tag Color: 

a. Heating Medium Water:   Natural. 
b. Chilled Water: Natural. 
c. Condenser Water:  Natural. 
d. Make-up Water:  Natural. 

3. Letter Color: 

a. Heating Medium Water:  Black. 
b. Chilled Water: Black. 
c. Condenser Water:  Black. 
d. Make-up Water:  Black. 

C. Valves and Hydronic Specialties Installed Above T-Bar Ceiling:  Label T-bar with peel and 
stick labels, color blue . 

3.6 VALVE SCHEDULE INSTALLATION 

A. Mount valve schedule on wall in accessible location in each major equipment room. 
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3.7 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 

END OF SECTION 230553 
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Variable air volume systems. 

2. Balancing Hydronic Piping Systems: 

a. Constant-flow hydronic systems. 

3. Testing, adjusting, and balancing of equipment. 
4. Testing, adjusting, and balancing of existing HVAC systems and equipment. 

1.3 DEFINITIONS 

A. AABC:  Associated Air Balance Council. 

B. NEBB:  National Environmental Balancing Bureau. 

C. TAB:  Testing, adjusting, and balancing. 

D. TABB:  Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist:  An entity engaged to perform TAB Work. 

1.4 INFORMATION SUBMITTALS 

A. Qualification Data:  Within fifteen (15) days of Contractor's Notice to Proceed, submit 
documentation that the TAB contractor and this Project's TAB team members meet the 
qualifications specified in "Quality Assurance" Article. 

B. Contract Documents Examination Report:  Within fifteen (15) days of Contractor's Notice to 
Proceed, submit the Contract Documents review report as specified in Part 3. 

C. Strategies and Procedures Plan:  Within thirty (30) days of Contractor's Notice to Proceed, 
submit TAB strategies and step-by-step procedures as specified in "Preparation" Article. 

D. Certified TAB reports. 
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E. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration. 

1.5 QUALITY ASSURANCE 

A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC or NEBB 

1. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC or 
NEBB. 

2. TAB Technician:  Employee of the TAB contractor and who is certified by AABC or 
NEBB as a TAB technician. 

B. TAB Conference:  Meet with Commissioning Authority on approval of the TAB strategies and 
procedures plan to develop a mutual understanding of the details.  Require the participation of 
the TAB field supervisor and technicians.  Provide seven (7) days' advance notice of scheduled 
meeting time and location. 

1. Agenda Items: 

a. The Contract Documents examination report. 
b. The TAB plan. 
c. Coordination and cooperation of trades and subcontractors. 
d. Coordination of documentation and communication flow. 

C. Certify TAB field data reports and perform the following: 

1. Review field data reports to validate accuracy of data and to prepare certified TAB 
reports. 

2. Certify that the TAB team complied with the approved TAB plan and the procedures 
specified and referenced in this Specification. 

D. TAB Report Forms: Use standard TAB contractor's forms approved by Commissioning 
Authority. 

E. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, 
Section 5, "Instrumentation." 

F. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air 
Balancing." 

G. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.7.2.3 - "System Balancing." 
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1.6 PROJECT CONDITIONS 

A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB 
period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations. 

1.7 COORDINATION 

A. Notice: Provide seven (7) days' advance notice for each test.  Include scheduled test dates and 
times. 

B. A factory-authorized service representative and the BAS Contractor shall be present when 
balancing and testing major equipment.  

C. Perform TAB after leakage and pressure tests on air and water distribution systems have been 
satisfactorily completed. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems' designs that may preclude proper TAB of systems and equipment. 

B. Examine the Contract Documents to become familiar with Project staging plan and to become 
familiar with the TAB requirements at the end of each construction stage. 

C. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer 
wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify 
that locations of these balancing devices are accessible. 

D. Examine the approved submittals for HVAC systems and equipment. 

E. Examine design data including HVAC system descriptions, statements of design assumptions 
for environmental conditions and systems' output, and statements of philosophies and 
assumptions about HVAC system and equipment controls. 

F. Examine equipment performance data including fan and pump curves. 

1. Relate performance data to Project conditions and requirements, including system effects 
that can create undesired or unpredicted conditions that cause reduced capacities in all or 
part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when 
installed under conditions different from the conditions used to rate equipment 
performance.  To calculate system effects for air systems, use tables and charts found in 
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design."  
Compare results with the design data and installed conditions. 
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G. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 

I. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned 
and tight, and equipment with functioning controls is ready for operation. 

J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible, 
and their controls are connected and functioning. 

K. Examine strainers. Verify that startup screens are replaced by permanent screens with indicated 
perforations. 

L. Examine three-way valves for proper installation for their intended function of diverting or 
mixing fluid flows. 

M. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

N. Examine system pumps to ensure absence of entrained air in the suction piping. 

O. Examine operating safety interlocks and controls on HVAC equipment. 

P. Report deficiencies discovered before and during performance of TAB procedures.  Observe 
and record system reactions to changes in conditions.  Record default set points if different from 
indicated values. 

3.2 PREPARATION 

A. Prepare a TAB plan that includes the following: 

1. Equipment and systems to be tested. 
2. Strategies and step-by-step procedures for balancing the systems. 
3. Instrumentation to be used. 
4. Sample forms with specific identification for all equipment. 

B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness 
for TAB work. Include, at a minimum, the following: 

1. Airside: 

a. Verify that leakage and pressure tests on air distribution systems have been 
satisfactorily completed. 

b. Duct systems are complete with terminals installed. 
c. Volume, smoke, and fire dampers are open and functional. 
d. Clean filters are installed. 
e. Fans are operating, free of vibration, and rotating in correct direction. 
f. Variable-frequency controllers' startup is complete, and safeties are verified. 
g. Automatic temperature-control systems are operational. 
h. Ceilings are installed. 
i. Windows and doors are installed. 
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j. Suitable access to balancing devices and equipment is provided. 

2. Hydronics: 

a. Verify leakage and pressure tests on water distribution systems have been 
satisfactorily completed. 

b. Piping is complete with terminals installed. 
c. Water treatment is complete. 
d. Systems are flushed, filled, and air purged. 
e. Strainers are pulled and cleaned. 
f. Control valves are functioning per the sequence of operation. 
g. Shutoff and balance valves have been verified to be one hundred percent (100%) 

open. 
h. Pumps are started and proper rotation is verified. 
i. Pump gage connections are installed directly at pump inlet and outlet flanges or in 

discharge and suction pipe prior to valves or strainers. 
j. Variable-frequency controllers' startup is complete, and safeties are verified. 
k. Suitable access to balancing devices and equipment is provided. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained 
in AABC's "National Standards for Total System Balance" or NEBB's "Procedural Standards 
for Testing, Adjusting, and Balancing of Environmental Systems” and in this Section. 

1. Comply with requirements in ASHRAE 62.1-2004, Section 7.2.2, "Air Balancing." 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and thickness 
as used to construct ducts. 

2. After testing and balancing, install test ports and duct access doors that comply with 
requirements in Section 233300 "Air Duct Accessories." 

3. Install and join new insulation that matches removed materials. Restore insulation, 
coverings, vapor barrier, and finish according to Section 230719 "HVAC Piping 
Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve position 
indicators, fan-speed-control levers, and similar controls and devices, with paint or other 
suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.4 TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT 

A. Test, adjust, and balance HVAC equipment indicated on Drawings, including, but not limited 
to, the following: 

1. Motors. 
2. Pump. 
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3. Fans. 
4. Condensing units. 
5. Water chillers. 
6. Cooling towers. 
7. Air-handling units. 

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and 
recommended testing procedures.  Crosscheck the summation of required outlet volumes with 
required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. For variable –air-volume systems, develop a plan to simulate diversity. 

D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air 
dampers through the supply-fan discharge and mixing dampers. 

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

G. Verify that motor starters are equipped with properly sized thermal protection. 

H. Check dampers for proper position to achieve desired airflow path. 

I. Check for airflow blockages. 

J. Check condensate drains for proper connections and functioning. 

K. Check for proper sealing of air-handling-unit components. 

L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts." 

3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer. 

1. Measure total airflow. 

a. Set outside-air, return-air, and relief-air dampers for proper position that simulates 
minimum outdoor-air conditions. 

b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, 
perform multiple Pitot-tube traverses to obtain total airflow. 

c. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil 
traverse may be acceptable. 

d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at 
terminals and calculate the total airflow. 

2. Measure fan static pressures as follows to determine actual static pressure: 
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a. Measure outlet static pressure as far downstream from the fan as practical and 
upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible connection. 
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 

possible, upstream from the flexible connection, and downstream from duct 
restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum 
that houses the fan. 

3. Measure static pressure across each component that makes up an air-handling unit, 
rooftop unit, and other air-handling and -treating equipment. 

a. Report the cleanliness status of filters and the time static pressures are measured. 

4. Measure static pressures entering and leaving other devices, such as sound traps, heat-
recovery equipment, and air washers, under final balanced conditions. 

5. Review Record Documents to determine variations in design static pressures versus 
actual static pressures.  Calculate actual system-effect factors.  Recommend adjustments 
to accommodate actual conditions. 

6. Obtain approval from Commissioning Authority for adjustment of fan speed higher or 
lower than indicated speed.  Comply with requirements in Division 23 Sections for air-
handling units for adjustment of fans, belts, and pulley sizes to achieve indicated air-
handling-unit performance. 

7. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 
manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor 
amperage to ensure that no overload will occur.  Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required 
brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows. 

1. Measure airflow of submain and branch ducts. 
2. Adjust submain and branch duct volume dampers for specified airflow. 
3. Re-measure each submain and branch duct after all have been adjusted. 

C. Adjust air inlets and outlets for each space to indicated airflows. 

1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 
2. Measure inlets and outlets airflow. 
3. Adjust each inlet and outlet for specified airflow. 
4. Re-measure each inlet and outlet after they have been adjusted. 

D. Verify final system conditions. 

1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within 
design. Readjust to design if necessary. 

2. Re-measure and confirm that total airflow is within design. 
3. Re-measure all final fan operating data, rpms, volts, amps, and static profile. 
4. Mark all final settings. 
5. Test system in economizer mode. Verify proper operation and adjust if necessary. 
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6. Measure and record all operating data. 
7. Record final fan-performance data. 

3.7 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS 

A. Adjust the variable-air-volume systems as follows: 

1. Verify that the system static pressure sensor is located two-thirds of the distance down 
the duct from the fan discharge. 

2. Verify that the system is under static pressure control. 
3. Select the terminal unit that is most critical to the supply-fan airflow. Measure inlet static 

pressure and adjust system static pressure control set point so the entering static pressure 
for the critical terminal unit is not less than the sum of the terminal-unit manufacturer's 
recommended minimum inlet static pressure plus the static pressure needed to overcome 
terminal-unit discharge system losses. 

4. Calibrate and balance each terminal unit for maximum and minimum design airflow as 
follows: 

a. Adjust controls so that terminal is calling for maximum airflow. Some controllers 
require starting with minimum airflow. Verify calibration procedure for specific 
project. 

b. Measure airflow and adjust calibration factor as required for design maximum 
airflow. Record calibration factor. 

c. When maximum airflow is correct, balance the air outlets downstream from 
terminal units. 

d. Adjust controls so that terminal is calling for minimum airflow. 
e. Measure airflow and adjust calibration factor as required for design minimum 

airflow. Record calibration factor. If no minimum calibration is available, note any 
deviation from design airflow. 

f. When in full cooling or full heating, ensure that there is no mixing of hot-deck and 
cold-deck airstreams unless so designed. 

g. On constant volume terminals, in critical areas where room pressure is to be 
maintained, verify that the airflow remains constant over the full range of full 
cooling to full heating. Note any deviation from design airflow or room pressure. 

5. After terminals have been calibrated and balanced, test and adjust system for total 
airflow. Adjust fans to deliver total design airflows within the maximum allowable fan 
speed listed by fan manufacturer. 

a. Set outside-air, return-air, and relief-air dampers for proper position that simulates 
minimum outdoor-air conditions. 

b. Set terminals for maximum airflow. If system design includes diversity, adjust 
terminals for maximum and minimum airflow so that connected total matches fan 
selection and simulates actual load in the building. 

c. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, 
perform multiple Pitot-tube traverses to obtain total airflow. 

d. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil 
traverse may be acceptable. 

e. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at 
terminals and calculate the total airflow. 
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6. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible connection. 
b. Measure static pressure directly at the fan inlet or through the flexible connection. 
c. Measure static pressure across each component that makes up the air-handling 

system. 
d. Report any artificial loading of filters at the time static pressures are measured. 

7. Set final return and outside airflow to the fan while operating at maximum return airflow 
and minimum outdoor airflow. 

a. Balance the return-air ducts and inlets the same as described for constant-volume 
air systems. 

b. Verify that terminal units are meeting design airflow under system maximum flow. 

8. Re-measure the inlet static pressure at the most critical terminal unit and adjust the 
system static pressure set point to the most energy-efficient set point to maintain the 
optimum system static pressure. Record set point and give to controls contractor. 

9. Verify final system conditions as follows: 

a. Re-measure and confirm that minimum outdoor, return, and relief airflows are 
within design. Readjust to match design if necessary. 

b. Re-measure and confirm that total airflow is within design. 
c. Re-measure final fan operating data, rpms, volts, amps, and static profile. 
d. Mark final settings. 
e. Test system in economizer mode. Verify proper operation and adjust if necessary. 

Measure and record all operating data. 
f. Verify tracking between supply and return fans. 

3.8 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and 
manufacturer-recommended testing procedures. Crosscheck the summation of required coil and 
heat exchanger flow rates with pump design flow rate. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 

C. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and 
balancing as follows: 

1. Check liquid level in expansion tank. 
2. Check highest vent for adequate pressure. 
3. Check flow-control valves for proper position. 
4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 
5. Verify that motor starters are equipped with properly sized thermal protection. 
6. Check that air has been purged from the system. 

3.9 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 

A. Adjust pumps to deliver total design gpm. 
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1. Measure total water flow. 

a. Position valves for full flow through coils. 
b. Measure flow by main flow meter, if installed. 
c. If main flow meter is not installed, determine flow by pump TDH or exchanger 

pressure drop. 

2. Measure pump TDH as follows: 

a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe 
prior to any valves. 

b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to 
any valves or strainers. 

c. Convert pressure to head and correct for differences in gage heights. 
d. Verify pump impeller size by measuring the TDH with the discharge valve closed. 

Note the point on manufacturer's pump curve at zero flow and verify that the pump 
has the intended impeller size. 

e. With valves open, read pump TDH. Adjust pump discharge valve until design 
water flow is achieved. 

3. Monitor motor performance during procedures and do not operate motor in an overloaded 
condition. 

B. Adjust flow-measuring devices installed in mains and branches to design water flows. 

1. Measure flow in main and branch pipes. 
2. Adjust main and branch balance valves for design flow. 
3. Re-measure each main and branch after all have been adjusted. 

C. Adjust flow-measuring devices installed at terminals for each space to design water flows. 

1. Measure flow at terminals. 
2. Adjust each terminal to design flow. 
3. Re-measure each terminal after it is adjusted. 
4. Position control valves to bypass the coil and adjust the bypass valve to maintain design 

flow. 
5. Perform temperature tests after flows have been balanced. 

D. For systems with pressure-independent valves at terminals: 

1. Measure differential pressure and verify that it is within manufacturer's specified range. 
2. Perform temperature tests after flows have been verified. 

E. For systems without pressure-independent valves or flow-measuring devices at terminals: 

1. Measure and balance coils by either coil pressure drop or temperature method. 
2. If balanced by coil pressure drop, perform temperature tests after flows have been 

verified. 

F. Verify final system conditions as follows: 
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1. Re-measure and confirm that total water flow is within design. 
2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile. 
3. Mark final settings. 

G. Verify that memory stops have been set. 

3.10 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data: 

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Efficiency rating. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter thermal-protection-element rating. 

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying 
from minimum to maximum.  Test the manual bypass of the controller to prove proper 
operation.  Record observations including name of controller manufacturer, model number, 
serial number, and nameplate data. 

3.11 PROCEDURES FOR CHILLERS 

A. Balance water flow through each evaporator and condenser to within specified tolerances of 
indicated flow with all pumps operating.  With only one (1) chiller operating in a multiple 
chiller installation, do not exceed the flow for the maximum tube velocity recommended by the 
chiller manufacturer.  Measure and record the following data with each chiller operating at 
design conditions: 

1. Evaporator-water entering and leaving temperatures, pressure drop, and water flow. 
2. For water-cooled chillers, condenser-water entering and leaving temperatures, pressure 

drop, and water flow. 
3. Evaporator and condenser refrigerant temperatures and pressures, using instruments 

furnished by chiller manufacturer. 
4. Power factor if factory-installed instrumentation is furnished for measuring kilowatts. 
5. Kilowatt input if factory-installed instrumentation is furnished for measuring kilowatts. 
6. Capacity:  Calculate in tons of cooling. 

3.12 PROCEDURES FOR COOLING TOWERS 

A. Shut off makeup water for the duration of the test and verify that makeup and blowdown 
systems are fully operational after tests and before leaving the equipment.  Perform the 
following tests and record the results: 

1. Measure condenser-water flow to each cell of the cooling tower. 
2. Measure entering- and leaving-water temperatures. 
3. Measure wet- and dry-bulb temperatures of entering air. 
4. Measure wet- and dry-bulb temperatures of leaving air. 
5. Measure condenser-water flow rate recirculating through the cooling tower. 
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6. Measure cooling-tower spray pump discharge pressure. 
7. Adjust water level and feed rate of makeup water system. 
8. Measure flow through bypass. 

3.13 PROCEDURES FOR CONDENSING UNITS 

A. Verify proper rotation of fans. 

B. Measure entering- and leaving-air temperatures. 

C. Record compressor data. 

3.14 CONTROLS VERIFICATION 

A. In conjunction with system balancing, perform the following: 

1. Verify temperature control system is operating within the design limitations. 
2. Confirm that the sequences of operation are in compliance with Contract Documents. 
3. Verify that controllers are calibrated and function as intended. 
4. Verify that controller set points are as indicated. 
5. Verify the operation of lockout or interlock systems. 
6. Verify the operation of valve and damper actuators. 
7. Verify that controlled devices are properly installed and connected to correct controller. 
8. Verify that controlled devices travel freely and are in position indicated by controller: 

open, closed, or modulating. 
9. Verify location and installation of sensors to ensure that they sense only intended 

temperature, humidity, or pressure. 

B. Reporting: Include a summary of verifications performed, remaining deficiencies, and 
variations from indicated conditions. 

3.15 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 

1. Air Handling Unit and All Other Fans: Zero percent to plus ten percent (0 to +10%). 
2. Heating Hot Water Pumps and Hot Water Coils:   Minus five percent to plus ten percent 

(-5 to +10%). 
3. Cooling Chilled Water Pumps and Chilled Water Coils: Minus five percent to plus ten 

percent (-5 to +10%). 
4. Condenser Water Pumps: Minus five percent to plus ten percent (-5 to +10%). 

3.16 PROGRESS REPORTING 

A. Status Reports:  Prepare progress reports to describe completed procedures, procedures in 
progress, and scheduled procedures.  Include a list of deficiencies and problems found in 
systems being tested and balanced.  Prepare a separate report for each system and each building 
floor for systems serving multiple floors. 



 
 TESTING, ADJUSTING, AND BALANCING FOR HVAC 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 230593-13 

3.17 FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into separate sections 
for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by the 
certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents:  In addition to certified field-report data, include the following: 

1. Pump curves. 
2. Fan curves. 
3. Manufacturers' test data. 
4. Field test reports prepared by system and equipment installers. 
5. Other information relative to equipment performance; do not include Shop Drawings and 

product data. 

C. General Report Data:  In addition to form titles and entries, include the following data: 

1. Title page. 
2. Name and address of the TAB contractor. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report.  

Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated values. 
15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Face and bypass damper settings at coils. 
e. Fan drive settings including settings and percentage of maximum pitch diameter. 
f. Inlet vane settings for variable-air-volume systems. 
g. Settings for supply-air, static-pressure controller. 
h. Other system operating conditions that affect performance. 
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D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present 
each system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Water and steam flow rates. 
3. Duct, outlet, and inlet sizes. 
4. Pipe and valve sizes and locations. 
5. Terminal units. 
6. Balancing stations. 
7. Position of balancing devices. 

E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following: 

1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Unit arrangement and class. 
g. Discharge arrangement. 
h. Sheave make, size in inches, and bore. 
i. Center-to-center dimensions of sheave, and amount of adjustments in inches. 
j. Number, make, and size of belts. 
k. Number, type, and size of filters. 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches, and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in inches. 

3. Test Data (Indicated and Actual Values): 

a. Total air flow rate in cfm. 
b. Total system static pressure in inches wg. 
c. Fan rpm. 
d. Discharge static pressure in inches wg. 
e. Filter static-pressure differential in inches wg. 
f. Preheat-coil static-pressure differential in inches wg. 
g. Cooling-coil static-pressure differential in inches wg. 
h. Heating-coil static-pressure differential in inches wg. 
i. Outdoor airflow in cfm. 
j. Return airflow in cfm. 
k. Outdoor-air damper position. 
l. Return-air damper position. 
m. Vortex damper position. 
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F. Apparatus-Coil Test Reports: 

1. Coil Data: 

a. System identification. 
b. Location. 
c. Coil type. 
d. Number of rows. 
e. Fin spacing in fins per inch o.c. 
f. Make and model number. 
g. Face area in sq. ft. 
h. Tube size in NPS (DN). 
i. Tube and fin materials. 
j. Circuiting arrangement. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 
b. Average face velocity in fpm. 
c. Air pressure drop in inches wg. 
d. Outdoor-air, wet- and dry-bulb temperatures in deg F (deg C). 
e. Return-air, wet- and dry-bulb temperatures in deg F (deg C). 
f. Entering-air, wet- and dry-bulb temperatures in deg F (deg C). 
g. Leaving-air, wet- and dry-bulb temperatures in deg F (deg C). 
h. Water flow rate in gpm. 
i. Water pressure differential in feet of head or psig. 
j. Entering-water temperature in deg F (deg C). 
k. Leaving-water temperature in deg F (deg C). 
l. Refrigerant expansion valve and refrigerant types. 
m. Refrigerant suction pressure in psig. 
n. Refrigerant suction temperature in deg F (deg C). 
o. Inlet steam pressure in psig. 

G. Fan Test Reports:  For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and size. 
e. Manufacturer's serial number. 
f. Arrangement and class. 
g. Sheave make, size in inches, and bore. 
h. Center-to-center dimensions of sheave, and amount of adjustments in inches. 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
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d. Full-load amperage and service factor. 
e. Sheave make, size in inches, and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in inches. 
g. Number, make, and size of belts. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 
b. Total system static pressure in inches wg. 
c. Fan rpm. 
d. Discharge static pressure in inches wg. 
e. Suction static pressure in inches wg. 

H. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid 
representing the duct cross-section and record the following: 

1. Report Data: 

a. System and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F (deg C). 
d. Duct static pressure in inches wg. 
e. Duct size in inches. 
f. Duct area in sq. ft. 
g. Indicated air flow rate in cfm. 
h. Indicated velocity in fpm. 
i. Actual air flow rate in cfm. 
j. Actual average velocity in fpm. 
k. Barometric pressure in psig. 

I. System-Coil Reports:  For reheat coils and water coils of terminal units, include the following: 

1. Unit Data: 

a. System and air-handling-unit identification. 
b. Location and zone. 
c. Room or riser served. 
d. Coil make and size. 
e. Flowmeter type. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 
b. Entering-water temperature in deg F (deg C). 
c. Leaving-water temperature in deg F (deg C). 
d. Water pressure drop in feet of head or psig. 
e. Entering-air temperature in deg F (deg C). 
f. Leaving-air temperature in deg F (deg C). 

J. Pump Test Reports:  Calculate impeller size by plotting the shutoff head on pump curves and 
include the following: 
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1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Service. 
d. Make and size. 
e. Model number and serial number. 
f. Water flow rate in gpm. 
g. Water pressure differential in feet of head or psig. 
h. Required net positive suction head in feet of head or psig. 
i. Pump rpm. 
j. Impeller diameter in inches. 
k. Motor make and frame size. 
l. Motor horsepower and rpm. 
m. Voltage at each connection. 
n. Amperage for each phase. 
o. Full-load amperage and service factor. 
p. Seal type. 

2. Test Data (Indicated and Actual Values): 

a. Static head in feet of head or psig. 
b. Pump shutoff pressure in feet of head or psig. 
c. Actual impeller size in inches. 
d. Full-open flow rate in gpm. 
e. Full-open pressure in feet of head or psig. 
f. Final discharge pressure in feet of head or psig. 
g. Final suction pressure in feet of head or psig. 
h. Final total pressure in feet of head or psig. 
i. Final water flow rate in gpm. 
j. Voltage at each connection. 
k. Amperage for each phase. 

K. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

3.18 INSPECTIONS 

A. Initial Inspection: 

1. After testing and balancing are complete, operate each system and randomly check 
measurements to verify that the system is operating according to the final test and balance 
readings documented in the final report. 

2. Check the following for each system: 
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a. Measure airflow of at least ten percent (10%) of air outlets. 
b. Measure water flow of at least five percent (5%) of terminals. 
c. Measure room temperature at each thermostat/temperature sensor.  Compare the 

reading to the set point. 
d. Verify that balancing devices are marked with final balance position. 
e. Note deviations from the Contract Documents in the final report. 

B. Final Inspection: 

1. After initial inspection is complete and documentation by random checks verifies that 
testing and balancing are complete and accurately documented in the final report, request 
that a final inspection be made by Commissioning Authority. 

2. The TAB contractor's test and balance engineer shall conduct the inspection in the 
presence of Commissioning Authority. 

3. Commissioning Authority shall randomly select measurements, documented in the final 
report, to be rechecked.  Rechecking shall be limited to either ten percent (10%) of the 
total measurements recorded or the extent of measurements that can be accomplished in a 
normal 8-hour business day. 

4. If rechecks yield measurements that differ from the measurements documented in the 
final report by more than the tolerances allowed, the measurements shall be noted as 
"FAILED." 

5. If the number of "FAILED" measurements is greater than ten percent (>10%) of the total 
measurements checked during the final inspection, the testing and balancing shall be 
considered incomplete and shall be rejected. 

C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, 
proceed as follows: 

1. Recheck all measurements and make adjustments.  Revise the final report and balancing 
device settings to include all changes; resubmit the final report and request a second final 
inspection. 

2. If the second final inspection also fails, Owner may contract the services of another TAB 
contractor to complete TAB Work according to the Contract Documents and deduct the 
cost of the services from the original TAB contractor's final payment. 

D. Prepare test and inspection reports. 

3.19 ADDITIONAL TESTS 

A. Within ninety (90) days of completing TAB, perform additional TAB to verify that balanced 
conditions are being maintained throughout and to correct unusual conditions. 

B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and 
winter conditions, perform additional TAB during near-peak summer and winter conditions. 

3.20 FOLLOW-UP SERVICES 

A. Allow for two (2) scheduled visits during the 6-month period following substantial completion 
to adjust system parameters based on Owner's observations. 
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END OF SECTION 230593 
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SECTION 230719 - HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes insulating the following HVAC piping systems. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory and field-applied if any). 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 
type of insulation. 

3. Detail removable insulation at piping specialties. 
4. Detail application of field-applied jackets. 
5. Detail application at linkages of control devices. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ASTM E 84, by a testing and inspecting agency acceptable to 
authorities having jurisdiction.  Factory label insulation and jacket materials and adhesive, 
mastic, tapes, and cement material containers, with appropriate markings of applicable testing 
agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 

2. Insulation Installed Indoors and Outdoors:  Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 
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1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 
230529 "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application.  
Before preparing piping Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems.  Insulation application may begin 
on segments that have satisfactory test results. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground 
Piping Insulation Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process. 

F. Calcium Silicate: 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Industrial Insulation Group (IIG); Thermo-12 Gold 

2. Preformed Pipe Sections:  Flat-, curved-, and grooved-block sections of noncombustible, 
inorganic, hydrous calcium silicate with a non-asbestos fibrous reinforcement.  Comply 
with ASTM C 533, Type I. 

3. Flat-, curved-, and grooved-block sections of noncombustible, inorganic, hydrous 
calcium silicate with a non-asbestos fibrous reinforcement.  Comply with ASTM C 533, 
Type I. 

4. Prefabricated Fitting Covers:  Comply with ASTM C 450 and ASTM C 585 for 
dimensions used in preforming insulation to cover valves, elbows, tees, and flanges. 

G. Mineral-Fiber, Preformed Pipe Insulation: 
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1. Products:  Subject to compliance with requirements, provide one (1) of the following:  

a. Johns Manville; Micro-Lok 
b. Knauf Insulation; 1000-Degree Pipe Insulation 
c. Manson Insulation Inc.; Alley-K 
d. Owens Corning; Fiberglas Pipe Insulation 

2. Type I, 850 deg F (454 deg C) Materials:  Mineral or glass fibers bonded with a 
thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-applied 
ASJ-SSL.  Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 

H. Mineral-Fiber, Pipe Insulation Wicking System: Preformed pipe insulation complying with 
ASTM C 547, Type I, Grade A, with absorbent cloth factory-applied to the entire inside surface 
of preformed pipe insulation and extended through the longitudinal joint to outside surface of 
insulation under insulation jacket. Factory-apply a white, polymer, vapor-retarder jacket with 
self-sealing adhesive tape seam and evaporation holes running continuously along the 
longitudinal seam, exposing the absorbent cloth. 

1. Products:  Subject to compliance with requirements, provide one (1) of the following:  

a. Johns Manville; Micro-Lok 
b. Knauf Insulation; 1000-Degree Pipe Insulation 
c. Manson Insulation Inc.; Alley-K 
d. Owens Corning; Fiberglas Pipe Insulation 

I. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM 
C 534, Type I for tubular materials. 

1. Products: Subject to compliance with requirements, provide one (1) of the following: 

a. Aeroflex USA, Inc.; Aerocel 
b. Armacell LLC; AP Armaflex 
c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Ramco Insulation, Inc.; Super-Stik 

B. Expanded or Exfoliated Vermiculite Insulating Cement:  Comply with ASTM C 196. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Ramco Insulation, Inc.; Thermokote V 

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449. 

1. Products:  Subject to compliance with requirements, provide the following: 
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a. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Calcium Silicate Adhesive:  Fibrous, sodium-silicate-based adhesive with a service temperature 
range of 50 to 800 deg F (10 to 427 deg C). 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-97 

b. Eagle Bridges - Marathon Industries; 290 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 81-27 
d. Mon-Eco Industries, Inc.; 22-30 
e. Vimasco Corporation; 760 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, provide one (1) of the following:  

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127 

b. Eagle Bridges - Marathon Industries; 225 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70 
d. Mon-Eco Industries, Inc.; 22-25 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

D. Flexible Elastomeric Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. Aeroflex USA, Inc.; Aeroseal 
b. Armacell LLC; Armaflex 520 Adhesive 
c. K-Flex USA; R-373 Contact Adhesive 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

E. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements provide one (1) of the following: 
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a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-82 

b. Eagle Bridges - Marathon Industries; 225 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-50 
d. Mon-Eco Industries, Inc.; 22-25 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

F. PVC Jacket Adhesive:  Compatible with PVC jacket. 

1. Products:  Subject to compliance with requirements, provide one (1) of the following:  

a. Dow Corning Corporation; 739, Dow Silicone 
b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive 
c. P.I.C. Plastics, Inc.; Welding Adhesive 
d. Speedline Corporation; Polyco VP Adhesive 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below-ambient services. 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; Encacel 

b. Eagle Bridges - Marathon Industries; 570 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 60-95/60-96 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness. 
3. Service Temperature Range:  Minus 50 to plus 220 deg F (Minus 46 to plus 104 deg C). 
4. Solids Content:  ASTM D 1644, thirty-three percent (33%) by volume and forty-six 

percent (46%) by weight. 
5. Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-ambient services. 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 
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a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-10 

b. Eagle Bridges - Marathon Industries; 550 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 46-50 
d. Mon-Eco Industries, Inc.; 55-50 
e. Vimasco Corporation; WC-1/WC-5 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness. 
3. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C). 
4. Solids Content:  Sixty percent (60%) by volume and sixty-six percent (66%) by weight. 
5. Color:  White. 

2.5 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with 
insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Products:  Subject to compliance with requirements, provide one of the following:  

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-50 AHV2 

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 30-36 

c. Vimasco Corporation; 713 and 714 

3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over pipe insulation. 

4. Service Temperature Range:  0 to plus 180 deg F (Minus 18 to plus 82 deg C). 
5. Color:  White. 

2.6 SEALANTS 

A. Joint Sealants: 

1. Joint Sealants for Cellular-Glass, Phenolic, and Polyisocyanurate Products:  Subject to 
compliance with requirements, provide one (1) of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76 

b. Eagle Bridges - Marathon Industries; 405 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-45 
d. Mon-Eco Industries, Inc.; 44-05 
e. Pittsburgh Corning Corporation; Pittseal 444 

2. Joint Sealants for Polystyrene Products:  Subject to compliance with requirements, 
provide one (1) of the following: 
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a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-70 

b. Eagle Bridges - Marathon Industries; 405 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-45 
d. Mon-Eco Industries, Inc.; 44-05 

3. Materials shall be compatible with insulation materials, jackets, and substrates. 
4. Permanently flexible, elastomeric sealant. 
5. Service Temperature Range:  Minus 100 to plus 300 deg F (Minus 73 to plus 149 deg C). 
6. Color:  White or gray. 
7. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76 

b. Eagle Bridges - Marathon Industries; 405 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 95-44 
d. Mon-Eco Industries, Inc.; 44-05 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C). 
5. Color:  Aluminum. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 
factory-applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I. 

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C 1136, Type I. 

3. PVDC Jacket for Indoor Applications: 4-mil-thick, white PVDC biaxially oriented barrier 
film with a permeance at 0.02 perm when tested according to ASTM E 96 and with a 
flame-spread index of 5 and a smoke-developed index of 20 when tested according to 
ASTM E 84. 

4. PVDC Jacket for Outdoor Applications: 6-mil-thick, white PVDC biaxially oriented 
barrier film with a permeance at 0.01 perm when tested according to ASTM E 96 and 
with a flame-spread index of 5 and a smoke-developed index of 25 when tested according 
to ASTM E 84. 

5. PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based 
adhesive covered by a removable protective strip. 
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6. Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according to 
ASTM E 96, Procedure A, and complying with NFPA 90A and NFPA 90B. 

2.8 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  
Thickness is indicated in field-applied jacket schedules. 

1. Products:  Subject to compliance with requirements, provide one (1) of the following:  

a. Johns Manville; Zeston 
b. P.I.C. Plastics, Inc.; FG Series 
c. Proto Corporation; LoSmoke 
d. Speedline Corporation; SmokeSafe 

2. Adhesive:  As recommended by jacket material manufacturer. 
3. Color:  Color-code jackets based on system.  Color as selected by Architect and Owner 

from manufacturer’s entire range. 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and 
supply covers for lavatories. 

C. Metal Jacket: 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; Metal Jacketing Systems 

b. ITW Insulation Systems; Aluminum and Stainless-Steel Jacketing 
c. RPR Products, Inc.; Insul-Mate 

2. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, 
Temper H-14. 

a. Factory cut and rolled to size. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications:  1-mil-thick, heat-bonded polyethylene 

and kraft paper. 
d. Moisture Barrier for Outdoor Applications:  2.5-mil-thick polysurlyn. 
e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 
3) Tee covers. 
4) Flange and union covers. 
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5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available. 

3. Stainless-Steel Jacket: ASTM A 240. 

a. Factory cut and rolled to size. 
b. Material, finish, and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications: 1-mil-thick, heat-bonded polyethylene 

and Kraft paper. 
d. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene 

and Kraft paper, or 2.5-mil- thick polysurlyn. 
e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available.  

2.9 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. ABI, Ideal Tape Division; 428 AWF ASJ 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836 
c. Compac Corporation; 104 and 105 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ 

2. Width:  3 inches. 
3. Thickness:  11.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  Two percent (2%). 
6. Tensile Strength:  40 lbf/inch in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 
suitable for indoor and outdoor applications. 

1. Products:  Subject to compliance with requirements, provide one (1) of the following:  
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a. Compac Corporation; 130 
b. Venture Tape; 1506 CW NS 

2. Width:  2 inches. 
3. Thickness:  6 mils. 
4. Adhesion:  64 ounces force/inch in width. 
5. Elongation:  Five hundred percent (500%). 
6. Tensile Strength:  18 lbf/inch (3.3 N/mm) in width. 

C. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements, provide one (1) of the following:  

a. ABI, Ideal Tape Division; 488 AWF 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800 
c. Compac Corporation; 120 
d. Venture Tape; 3520 CW 

2. Width:  2 inches. 
3. Thickness:  3.7 mils. 
4. Adhesion:  100 ounces force/inch in width. 
5. Elongation:  Five percent (5%). 
6. Tensile Strength:  34 lbf/inch in width. 

2.10 SECUREMENTS 

A. Bands: 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. ITW Insulation Systems; Gerrard Strapping and Seals 
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs 

2. Stainless Steel:  ASTM A 167 or ASTM A 240, Type 304 ½-inch-wide with wing seal. 

B. Wire:  0.062-inch soft-annealed, stainless steel. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. C & F Wire 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
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2. Verify that surfaces to be insulated are clean and dry. 
3. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect 
insulation application. 

B. Clean and prepare surfaces to be insulated.  Before insulating, apply a corrosion coating to 
insulated surfaces as follows: 

1. Stainless-Steel:  Coat 300 series stainless-steel with an epoxy primer 5 mils thick and an 
epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F 
(60 and 149 deg C).  Consult coating manufacturer for appropriate coating materials and 
application methods for operating temperature range. 

2. Carbon Steel:  Coat carbon steel operating at a service temperature between 32 and 300 
deg F (0 and 149 deg C) with an epoxy coating.  Consult coating manufacturer for 
appropriate coating materials and application methods for operating temperature range. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of piping including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
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2. For insulation application where vapor barriers are indicated, extend insulation on anchor 
legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch-wide strips of same material as insulation jacket.  

Secure strips with adhesive and outward clinching staples along both edges of strip, 
spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1½ inches.  Install insulation with longitudinal 
seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps 
with outward clinching staples along edge at 2 inches o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than seventy-five percent 
(75%) of its nominal thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar 
to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 
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3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush 
with sleeve seal.  Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe:  Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Section 

078413 "Penetration Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 
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1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 
same material and density as adjacent pipe insulation.  Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit.  Butt 
each section closely to the next and hold in place with tie wire. Bond pieces with 
adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two (2) times the thickness of pipe insulation, or one (1) pipe 
diameter, whichever is thicker.  For valves, insulate up to and including the bonnets, 
valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 
insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 
insulation by not less than two (2) times the thickness of pipe insulation, or one (1) pipe 
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating 
cement. Insulate strainers so strainer basket flange or plug can be easily removed and 
replaced without damaging the insulation and jacket. Provide a removable reusable 
insulation cover. For below-ambient services, provide a design that maintains vapor 
barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe 
insulation, or one (1) pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for 
above-ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 
mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible elastomeric 
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 
unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation 
facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union." Match 
size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape 
insulation at these connections by tapering it to and around the connection with insulating 
cement and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the 
following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe 
insulation. 
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2. When flange and union covers are made from sectional pipe insulation, extend insulation 
from flanges or union long at least two (2) times the insulation thickness over adjacent 
pipe insulation on each side of flange or union. Secure flange cover in place with 
stainless-steel or aluminum bands. Select band material compatible with insulation and 
jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, except divide 
the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two (2) halves, each consisting of 
mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached 
insulation, to flanges with tie wire.  Extend insulation at least 2 inches over adjacent pipe 
insulation on each side of valve.  Fill space between flange or union cover and pipe 
insulation with insulating cement.  Finish cover assembly with insulating cement applied 
in two (2) coats.  After first coat is dry, apply and trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket. 

3.6 INSTALLATION OF CALCIUM SILICATE INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and tighten 
bands without deforming insulation materials. 

2. Install two-layer insulation with joints tightly butted and staggered at least 3 inches.  
Secure inner layer with wire spaced at 12-inch intervals.  Secure outer layer with 
stainless-steel bands at 12-inch intervals. 

3. Apply a skim coat of mineral-fiber, hydraulic-setting cement to insulation surface.  When 
cement is dry, apply flood coat of lagging adhesive and press on one (1) layer of glass 
cloth or tape.  Overlap edges at least 1-inch.  Apply finish coat of lagging adhesive over 
glass cloth or tape.  Thin finish coat to achieve smooth, uniform finish. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of block insulation of same material and 
thickness as pipe insulation. 

4. Finish flange insulation same as pipe insulation. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available.  Secure according to manufacturer's written instructions. 

2. When preformed insulation sections of insulation are not available, install mitered 
sections of calcium silicate insulation.  Secure insulation materials with wire or bands. 

3. Finish fittings insulation same as pipe insulation. 

D. Insulation Installation on Valves and Pipe Specialties: 
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1. Install mitered segments of calcium silicate insulation to valve body.  Arrange insulation 
to permit access to packing and to allow valve operation without disturbing insulation. 

2. Install insulation to flanges as specified for flange insulation application. 
3. Finish valve and specialty insulation same as pipe insulation. 

3.7 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 
bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 
with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with 
outward-clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple 
longitudinal tabs.  Instead, secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation. 
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1-inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections 
of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation 
materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to 
valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.8 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 
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B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 
that of pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as that of pipe insulation 
when available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body. Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties, and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated. 

3.9 FIELD-APPLIED JACKET INSTALLATION 

A. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1½-inch laps at longitudinal seams and 3-inch-wide joint strips at end 

joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic. 

B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 
joints, for horizontal applications.  Seal with manufacturer's recommended adhesive. 

1. Apply two (2) continuous beads of adhesive to seams and joints, one (1) bead under lap 
and the finish bead along seam and joint edge. 

C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 
joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof 
sealant recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 12 
inches o.c. and at end joints. 
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D. Where PVDC jackets are indicated, install as follows: 

1. Apply three (3) separate wraps of filament tape per insulation section to secure pipe 
insulation to pipe prior to installation of PVDC jacket. 

2. Wrap factory-pre-sized jackets around individual pipe insulation sections with one (1) 
end overlapping the previously installed sheet. Install pre-sized jacket with an 
approximate overlap at butt joint of 2 inches over the previous section. Adhere lap seal 
using adhesive or SSL, and then apply 1¼ circumferences of appropriate PVDC tape 
around overlapped butt joint. 

3. Continuous jacket can be spiral-wrapped around a length of pipe insulation. Apply 
adhesive or PVDC tape at overlapped spiral edge. When electing to use adhesives, refer 
to manufacturer's written instructions for application of adhesives along this spiral edge 
to maintain a permanent bond. 

4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with 
an outer circumference of 33½ inches or less. The 33½-inch-circumference limit allows 
for 2-inch overlap seal. Using the length of roll allows for longer sections of jacket to be 
installed at one time. Use adhesive on the lap seal. Visually inspect lap seal for 
"fishmouthing," and use PVDC tape along lap seal to secure joint. 

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and 
wrapping a minimum of 1¼ circumferences to avoid damage to tape edges. 

3.10 FINISHES 

A. Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with 
paint system identified below. 

1. Flat Acrylic Finish:  Two (2) finish coats over a primer that is compatible with jacket 
material and finish coat paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two (2) coats of 
insulation manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect and Owner from manufacturer’s entire range.  Vary 
first and second coats to allow visual inspection of the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.11 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing 
field-applied jacket and insulation in layers in reverse order of their installation.  Extent 
of inspection shall be limited to three (3) locations of straight pipe, three (3) locations of 
threaded fittings, three (3) locations of welded fittings, two (2) locations of threaded 
strainers, two (2) locations of welded strainers, three (3) locations of threaded valves, and 
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three (3) locations of flanged valves for each pipe service defined in the "Piping 
Insulation Schedule, General" Article. 

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 

3.12 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range.  If more than one (1) material is listed for a piping 
system, selection from materials listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawl spaces. 
2. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.13 INDOOR PIPING INSULATION SCHEDULE 

A. Condensate and Equipment Drain Water below 60 Deg F (16 Deg C): 

1. All Pipe Sizes:  Insulation shall be one (1) of the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1-inch-thick. 
b. Flexible Elastomeric: 1-inch-thick. 

B. Heating-Medium Water Supply and Return, 200 Deg F and Below: 

1. NPS 1 1/2 and Smaller:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe, Type I:  1½-inch-thick. 

2. NPS 2 and Larger:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe, Type I:  2 inches thick.  

C. Chilled Water, above 40 Deg F (5 Deg C): 

1. NPS 1 1/2 and Smaller:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1½-inch-thick. 

2. NPS 2 and Larger:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1½-inch-thick. 

D. Refrigerant Suction and Hot-Gas Piping: 

1. NPS 1 1/2 and Smaller:  Insulation shall be one (1) of the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1-inch-thick. 
b. Flexible Elastomeric: 1-inch-thick. 
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2. NPS 2 and Larger:  Insulation shall be one (1) of the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1½-inch-thick. 
b. Flexible Elastomeric: 1½-inch-thick. 

E. Refrigerant Suction and Hot-Gas Flexible Tubing: 

1. All Sizes:  Insulation shall be the following: 

a. Flexible Elastomeric: 1-inch-thick. 

F. Make-Up Water:  

1. NPS 1-1/2 and Smaller:  Insulation shall be one (1) of the following:  

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1-inch-thick. 
b. Flexible Elastomeric: 1-inch-thick. 

G. Condenser-water supply and return piping located indoors and operating in range of 55 to 105 
deg F (13 to 41 deg C) is not always insulated.  If condenser-water system operates as part of a 
water-side economizer cycle or if Project requires condensation control, piping should be 
insulated. 

3.14 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Chilled Water: 

1. All Pipe Sizes: Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 2 inches thick. 

B. Heating-Medium Water Supply and Return, 200 Deg F and Below: 

1. All Sizes:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe, Type I:  2 inch-thick. 

C. Refrigerant Suction and Hot-Gas Piping: 

1. NPS 1 1/2 and Smaller:  Insulation shall be one (1) of the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I, 2-inch-thick. 
b. Flexible Elastomeric: 2-inch-thick. 

2. NPS 2 and Larger:  Insulation shall be one (1) of the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I, 2-inch-thick. 
b. Flexible Elastomeric: 2-inch-thick. 
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3.15 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. If more than one (1) material is listed, 
selection from materials listed is Contractor's option. 

B. Piping, Concealed: 

1. None. 

C. Piping, Exposed: 

1. PVC, Color-Coded by System:  20 mils thick. 

3.16 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 

B. Piping, Exposed: 

1. Stainless-Steel, Type 304 or 316, Smooth 2B Finish with Z-Shaped Locking Seam:  
0.020- or 0.024-inch-thick. 

END OF SECTION 230719 
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SECTION 230923 - DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SECTION INCLUDES 

A. Direct digital control (DDC) for energy management, equipment monitoring and control, and 
subsystems with open communications capabilities as herein specified. 

B. A complete fully integrated Control Building System incorporating DDC, Electric and 
Electronic Control, and Building System Control Interfaces; including devices, controllers, 
cabling, installation, and implementation of the sequences of operation listed herein as required 
for a complete operable and maintainable system. 

C. All power and control wiring to all control system equipment including, but not limited to, 
control panels, motorized dampers and valve actuators, control transformers, air terminal unit 
actuators, time clocks, relays, transformers, PE switches, remote switches, and all other control 
devices. Coordinate requirements with Division 26. 

D. All control wiring to terminal strips, field wiring from terminal strips to field mounted devices, 
wiring to the “auto” side of hand-off-auto switches on units being controlled by the controls 
contractor, wiring of all electro-mechanical devices required to be located in control panels. 

1.3 DESCRIPTION 

A. General: The control system shall consist of a high-speed, peer-to-peer network of DDC 
controllers and a web-based operator interface. 

B. System software shall be based on a server/thin client architecture, designed around the open 
standards of web technology. The control system server shall be accessed using a Web browser 
over the control system network, the Owner's local area network, and (at the Owner's discretion) 
over the Internet. The intent of the thin-client architecture is to provide operators complete 
access to the control system via a Web browser. No special software other than a web browser 
shall be required to access graphics, point displays, and trends, configure trends, configure 
points, and controllers, or to download programming into the controllers. 

C. System shall use the BACnet protocol for communication to the operator workstation or web 
server and for communication between control modules. I/O points, schedules, setpoints, trends, 
and alarms specified in “Sequence of Operations” shall be BACnet objects. 

1.4 QUALITY ASSURANCE 

A. General: The HVAC control system shall be furnished, engineered, and installed by a licensed 
Controls Contractor or System Integrator (SI). All work provided under this section shall be 
provided by direct employees of the SI or under the direct supervision of the SI personnel. 
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B. Controls Contractor Qualifications: 

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

2. Installer shall have successfully completed Control System Manufacturer’s control 
system training. Upon request, Installer shall present record of completed training 
including course outlines. 

3. The Controls Contractor must be regularly engaged in the service and installation of 
BACnet, and Niagara based systems as specified herein. The Controls Contractor shall 
have a minimum of five (5) years of experience in the sales, installation, engineering, 
programming servicing, and commissioning of the Niagara platform. 

4. The Controls Contractor must be an authorized factory direct representative in good 
standing of the manufacturer of the proposed hardware and software components. 
Provide a letter dated within the last six (6) months, from the manufacturer certifying that 
the Controls Contractor is an authorized factory direct representative. 

5. The Controls Contractor shall have an office within sixty (60) miles of the building site 
that is staffed with a minimum of three (3) technicians who have successfully completed 
the factory authorized training of the proposed manufacturers hardware and software 
components and have successfully completed a Niagara certification course. The 
Controls Contractor must provide proof of required training. The Controls Contractor 
capabilities shall include engineering and design of control systems, programming, 
electrical installation of control systems, troubling shooting, and service. 

6. The Controls Contractor shall submit a list of no less than five (5) similar projects, which 
have Building Automation Systems with the Niagara platform as specified herein 
installed by the SI. These projects must be on-line and functional such that the 
Owner’s/User’s representative can observe the system in full operation. 

C. Hardware and Software Component Manufacturer Qualifications: 

1. The manufacturer of the hardware and software components must be primarily engaged 
in the manufacture of both BACnet based systems as specified herein and must have been 
so for a minimum of three (3) years. The manufacturer shall demonstrate that they are the 
manufacturer of all DDC devices and Niagara products provided. 

2. The manufacturer of the hardware and software components shall have a technical 
support group accessible via a toll-free number that is staffed with qualified personnel, 
capable of providing instruction and technical support service for networked control 
systems. 

3. DDC Controls Compliance Checklist:  The following items must be completed and will 
need to be approved by mechanical engineer prior to award of contract to mechanical 
contractor: 

a. DDC Manufacturer & Product Name: _______________________ 
b. Controls Contractor Name _________________________ 
c. System is Niagara4 open platform. 
d. Provide documentation proving that system is capable of simultaneously 

communicating to equipment via BACnet and MODBUS. 
e. Provide documentation that shows compliance with specification. 
f. Provide documentation that shows minimum of five (5) years of experience with 

Niagara open platform. 
g. Provide documentation that shows certification. 
h. Provide documentation that shows previous Niagara open projects. 
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1.5 CODES AND STANDARDS 

A. Work, materials, and equipment shall comply with the most restrictive of local, state, and 
federal authorities' codes and ordinances or these plans and specifications. As a minimum, the 
installation shall comply with the current editions in effect thirty (30) days prior to the receipt of 
bids of the following codes: 

1. International Building Code (IBC) 

a. Section 719 Ducts and Air Transfer Openings 
b. Section 907 Fire Alarm and Detection Systems 
c. Section 909 Smoke Control Systems 
d. Chapter 28 Mechanical 

2. International Mechanical Code (IMC) 
3. ANSI/ASHRAE Standard 135, BACnet - A Data Communication Protocol for Building 

Automation and Control Systems 
4. ASHRAE Guideline 36 – High Performance Sequences of Operation for HVAC System 

1.6 SYSTEM PERFORMANCE 

A. Performance Standards. System shall conform to the following minimum standards over 
network connections. Systems shall be tested using manufacturer’s recommended hardware and 
software for operator workstation (server and browser for web-based systems). 

1. Graphic Display. A graphic with twenty (20) dynamic points shall display with current 
data within 10 seconds. 

2. Graphic Refresh. A graphic with twenty (20) dynamic points shall update with current 
data within 8 seconds and shall automatically refresh every 15 seconds. 

3. Configuration and Tuning Screens. Screens used for configuring, calibrating, or tuning 
points, PID loops, and similar control logic shall automatically refresh within 6 seconds. 

4. Object Command. Devices shall react to command of a binary object within 2 seconds. 
Devices shall begin reacting to command of an analog object within 2 seconds. 

5. Alarm Response Time. An object that goes into alarm shall be annunciated at the 
workstation within 45 seconds. 

6. Program Execution Frequency. Custom and standard applications shall be capable of 
running as often as once every 5 seconds. Select execution times consistent with the 
mechanical process under control. 

7. Performance. Programmable controllers shall be able to completely execute DDC PID 
control loops at a frequency adjustable down to once per second. Select execution times 
consistent with the mechanical process under control. 

8. Multiple Alarm Annunciation. Each workstation on the network shall receive alarms 
within 5 seconds of other workstations. 

9. Reporting Accuracy. System shall report values with minimum end-to-end accuracy 
listed in Table 1. 

10. Control Stability and Accuracy. Control loops shall maintain measured variable at 
setpoint within tolerances listed in Table 2. The intent of the thin-client architecture is to 
provide operators complete access to the control system via a Web browser. No special 
software other than a web browser shall be required to access graphics, point displays, 
and trends, configure trends, configure points and controllers, or to download 
programming into the controllers. 
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Table 1 – Reporting Accuracy 

Measured Variable Reported Accuracy 
Space Temperature ±0.5ºC (±1ºF) 
Ducted Air ±0.5ºC (±1ºF) 
Outside Air ±1.0ºC (±2ºF) 
Dew Point ±1.5ºC (±3ºF) 
Water Temperature ±0.5ºC (±1ºF) 
Delta-T ±0.15º (±0.25ºF) 
Relative Humidity ±5% RH 
Water Flow ±2% of full scale 
Airflow (terminal) ±10% of full scale (see Note 1) 
Airflow (measuring stations) ±5% of full scale 
Airflow (pressurized spaces) ±3% of full scale 
Air Pressure (ducts) ±25 Pa (±0.1 in. w.g.) 
Air Pressure (space) ±3 Pa (±0.01 in. w.g.) 
Water Pressure ±2% of full scale (see Note 2) 
Electrical ±1% of reading (see Note 3) 
Carbon Monoxide (CO) ±5% of reading 
Carbon Dioxide (CO2) ±50 ppm 

Note 1: Accuracy applies to ten to one hundred percent (10-100%) of scale. 
Note 2: For both absolute and differential pressure. 
Note 3: Not including utility-supplied meters. 

Table 2 – Control Stability and Accuracy 
Controlled Variable Control Accuracy Range of Medium 
Air Pressure ±50 Pa (±0.2 in. w.g.) 

±3 Pa (±0.01 in. w.g.) 
0-1.5 kPa (0-6 in. w.g.) 
-25 to 25 Pa (-0.1 to 0.1 in. w.g.) 

Airflow ±10% of full scale  
Space Temperature ±1.0ºC (±2.0ºF) 
Duct Temperature ±1.5ºC (±3ºF) 
Humidity ±5% RH 
Fluid Pressure ±10 kPa (±1.5 psi) 

±250 Pa (±1.0 in. w.g.) 
MPa (1-150 psi) 
0-12.5 kPa (0-50 in. w.g.) differential 

1.7 SUBMITTALS 

A. Product Data and Shop Drawings: Meet requirements of Section 013300 “Submittals”. In 
addition, the Contractor shall provide shop drawings or other submittals on hardware, software, 
and equipment to be installed or provided. No work may begin on any segment of this project 
until submittals have been approved for conformity with design intent. Provide drawings as 
AutoCAD compatible files on magnetic or optical media (file format: .DWG, .DXF, .VSD, or 
comparable) and three (3) 11- x 17-inch prints of each drawing. When manufacturer’s cutsheets 
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 drawing shall clearly reference the specification and/or drawing that the submittal 
is to cover. General catalogs shall not be accepted as cutsheets to fulfill submittal requirements. 
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Select and show submittal quantities appropriate to scope of work. Submittal approval does not 
relieve Contractor of responsibility to supply sufficient quantities to complete work. Submittals 
shall be provided within twelve (12) weeks of contract award. Submittals shall include: 

1. DDC System Hardware: 

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

b. Manufacturer’s description and technical data such as performance curves, product 
specifications, and installation and maintenance instructions for items listed below 
and for relevant items not listed below: 

1) Direct digital controllers (controller panels) 
2) Transducers and transmitters 
3) Sensors (including accuracy data) 
4) Relays and switches 
5) Control panels 
6) Wiring 

c. Wiring diagrams and layouts for each control panel. Show termination numbers. 
d. Schematic diagrams for all field sensors and controllers. Provide floor plans of all 

sensor locations and control hardware. Riser diagrams showing control network 
layout, communication protocol, and wire types. 

2. Central System Hardware and Software: 

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

b. Manufacturer’s description and technical data such as product specifications and 
installation and maintenance instructions for items listed below and for relevant 
items furnished under this contract not listed below: 

1) Web server 
2) Interface equipment between server and control panels 
3) Operating system software 
4) Operator interface software 
5) Color graphic software 
6) Third-party software 

c. Schematic diagrams for all control, communication, and power wiring. Provide a 
schematic drawing of the central system installation. Label all cables and ports 
with computer manufacturers’ model numbers and functions. Show interface 
wiring to control system. 

d. Network riser diagrams of wiring between central control unit and control panels. 

3. Controlled Systems: 

a. Riser diagrams showing control network layout, communication protocol, and wire 
types. 
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b. A schematic diagram of each controlled system. The schematics shall have all 
control points labeled with point names shown or listed. The schematics shall 
graphically show the location of all control elements in the system. 

c. A schematic wiring diagram of each controlled system. Label control elements and 
terminals. Where a control element is also shown on control system schematic, use 
the same name. 

d. An instrumentation list (Bill of Materials) for each controlled system. List each 
control system element in a table. Show element name, type of device, 
manufacturer, model number, and product data sheet number. 

e. A mounting, wiring, and routing plan-view drawing. 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. 

f. 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. 

g. A point list for each control system. List I/O points and software points. 
Coordinate points. Indicate alarmed and trended points. 

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 this Section, Article 3.17 (Control System Demonstration and Acceptance). 

6. BACnet Protocol Implementation Conformance Statement (PICS) for each submitted 
type of controller and operator interface. 

B. Schedules: 

1. Provide a schedule of the work indicating the following: 

a. Intended sequence of work items. 
b. Start date of each work item. 
c. Duration of each work item. 
d. Planned delivery dates for ordered material and equipment and expected lead 

times. 
e. Milestones indicating possible restraints on work by other trades or situations. 

2. Weekly written status reports indicating work completed and revisions to expected 
delivery dates. Include updated schedule of work. 

C. Project Record Documents. Upon completion of installation, submit three (3) copies of record 
(as-built) documents. The documents shall be submitted for approval prior to final completion 
and shall include: 

1. Project Record Drawings. As-built versions of submittal shop drawings provided as 
AutoCAD compatible files on magnetic or optical media (file format: .DWG, .DXF, 
.VSD, or comparable) and as 11- x 17-inch prints. 

2. Testing and Commissioning Reports and Checklists. Completed versions of reports, 
checklists, and trend logs used to meet requirements of this Section, Article 3.17 (Control 
System Demonstration and Acceptance). 

3. Operation and Maintenance (O&M) Manual. 
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4. As-built versions of submittal product data. 
5. Names, addresses, and telephone numbers of installing contractors and service 

representatives for equipment and control systems. 
6. Operator’s manual with procedures for operating control systems; logging on and off, 

handling alarms, producing point reports, trending data, overriding computer control, and 
changing setpoints and variables. 

7. Programming manual or set of manuals with description of programming language and 
syntax, of statements for algorithms and calculations used, of point database creation and 
modification, of program creation and modification, and of editor use. 

8. Engineering, installation, and maintenance manual or set of manuals that explains how to 
design and install new points, panels, and other hardware; how to perform preventive 
maintenance and calibration; how to debug hardware problems; and how to repair or 
replace hardware. 

9. Documentation of programs created using custom programming language including 
setpoints, tuning parameters, and object database. Electronic copies of programs shall 
meet this requirement if control logic, setpoints, tuning parameters, and objects can be 
viewed using furnished programming tools. 

10. Graphic files, programs, and database on magnetic or optical media. 
11. List of recommended spare parts with part numbers and suppliers. 
12. Complete original-issue documentation, installation, and maintenance information for 

furnished third-party hardware including computer equipment and sensors. 
13. Complete original-issue copies of furnished software, including operating systems, 

custom programming language, operator workstation or web server software, and 
graphics software. 

14. Licenses, guarantees, and warranty documents for equipment and systems. 
15. Recommended preventive maintenance procedures for system components, including 

schedule of tasks such as inspection, cleaning, and calibration; time between tasks; and 
task descriptions. 

D. Training Materials: Provide course outline and materials for each class at least six (6) weeks 
before first class. Training shall be furnished via instructor-led sessions, computer-based 
training, or web-based training. Engineer will modify course outlines and materials if necessary 
to meet Owner’s needs. Engineer will review and approve course outlines and materials at least 
three (3) weeks before first class. 

1.8 WARRANTY 

A. Warrant work as follows: 

1. Warrant labor and materials for specified control system free from defects for a period of 
twelve (12) months after final acceptance. Control system failures during warranty period 
shall be adjusted, repaired, or replaced at no additional cost or reduction in service to 
Owner. Respond during normal business hours within 24 hours of Owner’s warranty 
service request. 

2. Work shall have a single warranty date, even if Owner receives beneficial use due to 
early system start-up. If specified work is split into multiple contracts or a multi-phase 
contract, each contract or phase shall have a separate warranty start date and period. 

3. Date of acceptance shall begin warranty period. 
4. Provide updates to operator workstation or web server software, project-specific 

software, graphic software, database software, and firmware that resolve the contractor-
identified software deficiencies at no charge during warranty period. If available, Owner 
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can purchase in-warranty service agreement to receive upgrades for functional 
enhancements associated with above-mentioned items. Do not install updates or upgrades 
without Owner’s written authorization. 

5. Exception: Contractor shall not be required to warrant reused devices except those that 
have been rebuilt or repaired. Installation labor and materials shall be warranted. 
Demonstrate operable condition of reused devices at time of acceptance. 

1.9 OWNERSHIP OF PROPRIETARY MATERIALS 

A. Project-specific software and documentation shall become Owner's property. This includes, but 
is not limited to: 

1. Graphics 
2. Record drawings 
3. Database 
4. Application programming code 
5. Documentation 

1.10 DEFINITIONS 

A. BACnet Interoperability Building Blocks (BIBB). A BIBB defines a small portion of BACnet 
functionality that is needed to perform a particular task. BIBBS are combined to build the 
BACnet functional requirements for a device in a specification. 

B. BACnet/BACnet Standard . BACnet communication requirements as defined by the latest 
version of ASHRAE/ANSI 135 and approved addenda. 

C. Control Systems Server. A computer(s) that maintain(s) the systems configuration and 
programming database. 

D. Controller. Intelligent stand-alone control device. Controller is a generic reference to building 
controllers, custom application controllers, and application specific controllers. 

E. Direct Digital Control (DDC). Microprocessor-based control including Analog/Digital 
conversion and program logic. 

F. Gateway. Bi-directional protocol translator connecting control systems that use different 
communication protocols. 

G. Local Area Network. Computer or control system communications network limited to local 
building or campus. 

H. Master-Slave/Token Passing. Data link protocol as defined by the BACnet standard. 

I. Point-to-Point. Serial communication as defined in the BACnet standard. 

J. Primary Controlling LAN. High speed, peer-to-peer controller LAN connecting BCs and 
optionally AACs and ASCs. Refer to System Architecture below. 

K. Protocol Implementation Conformance Statement. A written document that identifies the 
particular options specified by BACnet that are implemented in a device. 
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L. Router. A device that connects two (2) or more networks at the network layer. 

M. Wiring. Raceway, fittings, wire, boxes, and related items. 

1.11 COORDINATION 

A. Coordination Meeting: The Installer furnishing the DDC network shall meet with the Installer(s) 
furnishing Mechanical Equipment products to coordinate details of the interface between these 
products and the DDC network. The Owner or his designated representative shall be present at 
this meeting. Each Installer shall provide the Owner and all other Installers with details of the 
proposed interface including PICS for BACnet equipment, hardware and software identifiers for 
the interface points, network identifiers, wiring requirements, communication speeds, and 
required network accessories. The purpose of this meeting shall be to ensure there are no 
unresolved issues regarding the integration of these products into the DDC network. Submittals 
for these products shall not be approved prior to the completion of this meeting. 

1.12 WORK BY OTHERS 

A. The Division 26 electrical contractor shall: 

1. Supply, mount, and provide power wiring to all fire alarm devices and smoke detectors. 
2. Install and provide power wiring to the motor controller and Variable Frequency Drives 

provided by the mechanical contractor. 
3. Install and provide power wiring to each Controller provided by the contractor.  The 

contractor shall coordinate with work by other division. 
4. Wiring of 115 VAC normal/emergency feeds to junction boxes to be used to feed 

temperature control panels. 
5. Power wiring to controllers. 

B. The sheet metal contractor shall: 

1. Provide necessary blank-off plates (safing) required to install dampers that are smaller 
than duct size. 

2. Assemble multiple section dampers with required interconnecting linkages and extend 
required number of shafts through duct for external mounting of damper motors. 

3. Provide access doors or other means of access through ducts for servicing control 
equipment. 

4. Install all automatic dampers. 

PART 2 - PRODUCTS 

2.1 APPROVED CONTROL SYSTEM MANUFACTURER 

A. The following is the approved control system suppliers, manufacturers, and product lines. This 
approved manufacturer is currently used for the Town-wide DDC System Upgrade Plan. 

1. Johnson Control Inc.; Facility Explorer (FX), latest Niagara platform 

B. Contact the following approved Controls Contractor: 
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1. Eric Beach, United Controls Solution, (203-752-6252), eric.beach@ucsddc.com 
2. Rob Croston, Environmental Systems Corporation (860-471-1941), 

r.croston@esccontrols.com 

C. Control systems shall comply with the terms of this specification. 

1. The Contractor shall use only operator workstation software, controller software, custom 
application programming language, and controllers from the corresponding manufacturer 
and product line unless Owner approves use of multiple manufacturers. 

2. Other products specified herein (such as sensors, valves, dampers, and actuators) need 
not be manufactured by the above manufacturers. 

2.2 MATERIALS 

A. Use new products the manufacturer is currently manufacturing and selling for use in new 
installations. Do not use this installation as a product test site unless explicitly approved in 
writing by Owner. Spare parts shall be available for at least five (5) years after completion of 
this contract. 

2.3 COMMUNICATION 

A. Control products, communication media, connectors, repeaters, hubs, and routers shall comprise 
a BACnet internetwork. Controller and operator interface communication shall conform to 
ANSI/ASHRAE Standard 135, BACnet. 

B. Install new wiring and network devices as required to provide a complete and workable control 
network. 

C. Use existing Ethernet backbone for network segments marked "existing" on Drawings. 

D. Each controller shall have a communication port for temporary connection to a laptop computer 
or other operator interface. Connection shall support memory downloads and other 
commissioning and troubleshooting operations. 

E. Internet work operator interface and value passing shall be transparent to internet work 
architecture. 

1. The existing operator interface connected to a controller shall allow the operator to 
interface with each internetwork controller as if directly connected. Controller 
information such as data, status, and control algorithms shall be viewable and editable 
from each internetwork controller. 

2. Inputs, outputs, and control variables used to integrate control strategies across multiple 
controllers shall be readable by each controller on the internetwork. Program and test all 
cross-controller links required to execute control strategies specified in this Section.  An 
authorized operator shall be able to edit cross-controller links by typing a standard object 
address or by using a point-and-click interface. 

F. Workstations, Building Control Panels, and Controllers with real-time clocks shall use the 
BACnet Time Synchronization service. System shall automatically synchronize system clocks 
daily from an operator-designated device via the internetwork. The system shall automatically 
adjust for daylight saving and standard time as applicable. 
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G. System shall be expandable to at least twice the required input and output objects with 
additional controllers, associated devices, and wiring. 

2.4 OPERATOR INTERFACE 

A. Operator Interface. Web server shall reside on high-speed network with building controllers. 
Each standard browser connected to server shall be able to access all system information. The 
Operator Workstation or server shall conform to the BACnet Operator Workstation (B-OWS) or 
BACnet Advanced Workstation (B-AWS) device profile as specified in ASHRAE/ANSI 135 
BACnet Annex L. 

B. Communication. Web server or workstation and controllers shall communicate using BACnet 
protocol. Web server or workstation and control network backbone shall communicate using 
ISO 8802-3 (Ethernet) Data Link/Physical layer protocol and BACnet/IP addressing as 
specified in ANSI/ASHRAE 135, BACnet Annex J. 

C. Hardware. 

1. Workstation or web server. Industry-standard hardware shall meet or exceed DDC system 
manufacturer’s recommended specifications and shall meet response times specified 
elsewhere in this document. The following hardware requirements also apply: 

a. The hard disk shall have sufficient memory to store: 

1) All required operator workstation software. 
2) A DDC database at least twice the size of the delivered system database. 
3) One (1) year of trend data based on the points specified to be trended at their 

specified trend intervals. 

b. Provide additional hardware (communication ports, video drivers, network 
interface cards, cabling, etc.) to facilitate all control functions and software 
requirements specified for the DDC system. 

c. Minimum hardware configuration shall include the following: 

1) Quad Core Processor 
2) 8 GB RAM 
3) 1 TB hard disk providing data at 3.0 Gb/sec 
4) 16x DVD+/-RW drive 
5) Serial, parallel, and network communication ports and cables as required for 

proper DDC system operation. 

D. System Software. 

1. Operating System. Web server or workstation shall have an industry-standard 
professional-grade operating system. Operating system shall meet or exceed the DDC 
System manufacturers minimum requirements for their software. Acceptable system 
includes Microsoft Windows 10. 

2. System Graphics. The operator interface software shall be graphically based and shall 
include at least one (1) graphic per piece of equipment or occupied zone, graphics for 
each chilled water and hot water system, and graphics that summarize conditions on each 
floor of each building included in this contract. Indicate thermal comfort on floor plan 
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summary graphics using dynamic colors to represent zone temperature relative to zone 
setpoint. 

a. Functionality. Graphics shall allow operator to monitor system status, to view a 
summary of the most important data for each controlled zone or piece of 
equipment, to use point-and-click navigation between zones or equipment, and to 
edit setpoints and other specified parameters. 

b. Animation. Graphics shall be able to animate by displaying different image files 
for changed object status. 

c. Alarm Indication. Indicate areas or equipment in an alarm condition using color or 
other visual indicator. 

d. Format. Graphics shall be saved in an industry-standard format such as BMP, 
JPEG, PNG, or GIF. Web-based system graphics shall be viewable on browsers 
compatible with World Wide Web Consortium browser standards. Web graphic 
format shall require no plug-in or shall only require widely available no-cost plug-
ins (such as Adobe Flash). 

3. Custom Graphics. Custom graphic files shall be created with the use of a graphics 
generation package furnished with the system. The graphics generation package shall be 
a graphically based system that uses the mouse to create and modify graphics that are 
saved in the same formats as are used for system graphics. 

4. Graphics Library. Furnish a complete library of standard HVAC equipment graphics such 
as chillers, boilers, air handlers, terminals, fan coils, and unit ventilators. This library also 
shall include standard symbols for other equipment including fans, pumps, coils, valves, 
piping, dampers, and ductwork. The library shall be furnished in a file format compatible 
with the graphics generation package program. 

E. System Applications. System shall provide the following functionality to authorized operators 
as an integral part of the operator interface or as stand-alone software programs. If furnished as 
part of the interface, the tool shall be available from each workstation or web browser interface. 
If furnished as a stand-alone program, software shall be installable on standard IBM-compatible 
PCs with no limit on the number of copies that can be installed under the system license. 

1. Automatic System Database Configuration. Each workstation or web server shall store on 
its hard disk a copy of the current system database, including controller firmware and 
software. Stored database shall be automatically updated with each system configuration 
or controller firmware or software change. 

2. Manual Controller Memory Download. Operators shall be able to download memory 
from the system database to each controller. 

3. System Configuration. The workstation software shall provide a method of configuring 
the system. This shall allow for future system changes or additions by users under proper 
password protection. Operators shall be able to configure the system. 

4. On-Line Help. Provide a context-sensitive, on-line help system to assist the operator in 
operating and editing the system. On-line help shall be available for all applications and 
shall provide the relevant data for that particular screen. Additional help information shall 
be available using hypertext. 

5. Security. Each operator shall be required to log on to the system with username and 
password in order to view, edit, add, or delete data. 

a. Operator Access. The username and password combination shall define accessible 
viewing, editing, adding, and deleting privileges for that operator. Users with 
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system administrator rights shall be able to create new users and edit the privileges 
of all existing users. System Administrators shall also be able to vary and deny 
each operator's privileges based on the geographic location of the equipment, such 
as the ability to edit operating parameters in Building A, to view but not edit 
parameters in Building B, and to not even see equipment in Building C. 

b. Automatic Log Out. Automatically log out each operator if no keyboard or mouse 
activity is detected. This auto logoff time shall be user adjustable. 

c. Encrypted Security Data. Store system security data including operator passwords 
in an encrypted format. System shall not display operator passwords. 

6. System Diagnostics. The system shall automatically monitor the operation of all building 
management panels and controllers. The failure of any device shall be annunciated to the 
operator. 

7. Alarm Processing. System input and status objects shall be configurable to alarm on 
departing from and on returning to normal state. Operator shall be able to enable or 
disable each alarm and to configure alarm limits, alarm limit differentials, alarm states, 
and alarm reactions for each system object. Configure and enable alarm points as 
specified in Part 4 of this Section. Alarms shall be BACnet alarm objects and shall use 
BACnet alarm services. 

8. Alarm Messages. Alarm messages shall use the English language descriptor for the object 
in alarm in such a way that the operator will be able to recognize the source, location, and 
nature of the alarm without relying on acronyms or mnemonics. 

9. Alarm Reactions. Operator shall be able to configure (by object) what, if any actions are 
to be taken during an alarm. As a minimum, the workstation or web server shall be able 
to log, print, start programs, display messages, send e-mail, send page, and audibly 
annunciate. 

10. Alarm and Event Log. Operators shall be able to view all system alarms and changes of 
state from any location in the system. Events shall be listed chronologically. An operator 
with the proper security level may acknowledge and delete alarms and archive closed 
alarms to the workstation or web server hard disk. 

11. Trend Logs. The operator shall be able to configure trend sample or change of value 
(COV) interval, start time, and stop time for each system data object and shall be able to 
retrieve data for use in spreadsheets and standard database programs. Controller shall 
sample and store trend data and shall be able to archive data to the hard disk. Configure 
trends as specified in Part 4 of this Section. Trends shall be BACnet trend objects. 

12. Object and Property Status and Control. Provide a method for the operator to view, and 
edit if applicable, the status of any object or property in the system. The status shall be 
available by menu, on graphics, or through custom programs. 

13. Reports and Logs. Operator shall be able to select, to modify, to create, and to print 
reports and logs. Operator shall be able to store report data in a format accessible by 
standard spreadsheet and word processing programs. 

14. Standard Reports. Furnish the following standard system reports: 

a. Objects. System objects and current values filtered by object type, by status (in 
alarm, locked, normal), by equipment, by geographic location, or by combination 
of filter criteria. 

b. Alarm Summary. Current alarms and closed alarms. System shall retain closed 
alarms for an adjustable period. 

c. Logs. System shall log the following to a database or text file and shall retain data 
for an adjustable period: 
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1) Alarm History. 
2) Trend Data. Operator shall be able to select trends to be logged. 
3) Operator Activity. At a minimum, system shall log operator log in and log 

out, control parameter changes, schedule changes, and alarm 
acknowledgment and deletion. System shall date and time stamp logged 
activity. 

15. Custom Reports. Operator shall be able to create custom reports that retrieve data, 
including archived trend data, from the system, that analyze data using common algebraic 
calculations, and that present results in tabular or graphical format. Reports shall be 
launched from the operator interface. 

F. Workstation Application Editors. Existing PC or browser workstation shall support editing of 
all system applications. The applications shall be downloaded and executed at one (1) or more 
of the controller panels. 

1. Controller. Provide a full-screen editor for each type of application that shall allow the 
operator to view and change the configuration, name, control parameters, and set points 
for all controllers. 

2. Scheduling. An editor for the scheduling application shall be provided at each 
workstation. Provide a method of selecting the desired schedule and schedule type. 
Exception schedules and holidays shall be shown clearly on the calendar. The start and 
stop times for each object shall be adjustable from this interface. 

3. Custom Application Programming. Provide the tools to create, edit, debug, and download 
custom programs. System shall be fully operable while custom programs are edited, 
compiled, and downloaded. Programming language shall have the following features: 

a. Language. Language shall be graphically based and shall use function blocks 
arranged in a logic diagram that clearly shows control logic flow. Function blocks 
shall directly provide functions listed below, and operators shall be able to create 
custom or compound function blocks. 

b. Programming Environment. Tool shall provide a full-screen, cursor-and-mouse-
driven programming environment that incorporates word processing features such 
as cut and paste. Operators shall be able to insert, add, modify, and delete custom 
programming code, and to copy blocks of code to a file library for reuse in other 
control programs. 

c. Independent Program Modules. Operator shall be able to develop independently 
executing program modules that can disable, enable, and exchange data with other 
program modules. 

d. Debugging and Simulation. Operator shall be able to step through the program 
observing intermediate values and results. Operator shall be able to adjust input 
variables to simulate actual operating conditions. Operator shall be able to adjust 
each step’s time increment to observe operation of delays, integrators, and other 
time-sensitive control logic. Debugger shall provide error messages for syntax and 
for execution errors. 

e. Conditional Statements. Operator shall be able to program conditional logic using 
compound Boolean (AND, OR, and NOT) and relational (EQUAL, LESS THAN, 
GREATER THAN, NOT EQUAL) comparisons. 

f. Mathematical Functions. Language shall support floating-point addition, 
subtraction, multiplication, division, and square root operations, as well as absolute 
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value calculation and programmatic selection of minimum and maximum values 
from a list of values. 

g. Variables. Operator shall be able to use variable values in program conditional 
statements and mathematical functions. 

1) Time Variables. Operator shall be able to use predefined variables to 
represent time of day, day of the week, month of the year, and date. Other 
predefined variables or simple control logic shall provide elapsed time in 
seconds, minutes, hours, and days. Operator shall be able to start, stop, and 
reset elapsed time variables using the program language. 

2) System Variables. Operator shall be able to use predefined variables to 
represent status and results of Controller Software and shall be able to 
enable, disable, and change setpoints of Controller Software as described in 
Controller Software section. 

2.5 CONTROLLER SOFTWARE 

A. Furnish the following applications for building and energy management. All software 
application shall reside and operate in the system controllers. Applications shall be editable 
through operator workstation, web browser interface, or engineering workstation. 

B. System Security. 

C. Scheduling. Provide the capability to execute control functions according to a user created or 
edited schedule. Each schedule shall provide the following schedule options as a minimum: 

1. Weekly Schedule. Provide separate schedules for each day of the week. Each schedule 
shall be able to include up to five (5) occupied periods (five (5) start-stop pairs or ten (10) 
events). 

2. Exception Schedules. Provide the ability for the operator to designate any day of the year 
as an exception schedule. Exception schedules may be defined up to a year in advance. 
Once an exception schedule has executed, the system shall discard and replace the 
exception schedule with the standard schedule for that day of the week. 

3. Holiday Schedules. Provide the capability for the operator to define up to twenty-four 
(24) special or holiday schedules. These schedules will be repeated each year. The 
operator shall be able to define the length of each holiday period. 

D. System Coordination. Operator shall be able to group related equipment based on function and 
location and to use these groups for scheduling and other applications. 

E. Binary Alarms. Each binary object shall have the capability to be configured to alarm based on 
the operator-specified state. Provide the capability to automatically and manually disable 
alarming. 

F. Analog Alarms. Each analog object shall have both high and low alarm limits. The operator 
shall be able to enable or disable these alarms. 

G. Alarm Reporting. The operator shall be able to determine the action to be taken in the event of 
an alarm. An alarm shall be able to start programs, print, be logged in the event log, generate 
custom messages, and display on graphics. 
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H. Remote Communication. System shall automatically contact operator workstation or server on 
receipt of critical alarms. If no network connection is available, system shall use a modem 
connection. 

I. Maintenance Management. The system shall be capable of generating maintenance alarms when 
equipment exceeds adjustable runtime, equipment starts, or performance limits. Configure and 
enable maintenance alarms as specified in Part 4 of this Section. 

J. Sequencing. Application software shall sequence chillers, boilers, and pumps as specified in 
Part 4 of this Section. 

K. PID Control. System shall provide direct- and reverse-acting PID (proportional-integral-
derivative) algorithms. Each algorithm shall have anti-windup and selectable controlled 
variable, setpoint, and PID gains. Each algorithm shall calculate a time-varying analog value 
that can be used to position an output or to stage a series of outputs. The calculation interval, 
PID gains, and other tuning parameters shall be adjustable by a user with the correct security 
level. 

L. Staggered Start. System shall stagger controlled equipment restart after power outage. Operator 
shall be able to adjust equipment restart order and time delay between equipment restarts. 

M. Anti-Short Cycling. All binary output objects shall be protected from short cycling by means of 
adjustable minimum on-time and off-time settings. 

N. On and Off Control with Differential. Provide an algorithm that allows a binary output to be 
cycled based on a controlled variable and a setpoint. The algorithm shall be direct-acting or 
reverse-acting. 

O. Runtime Totalization. Provide software to totalize runtime for each binary input and output. 
Operator shall be able to enable runtime alarm based on exceeded adjustable runtime limit. 
Configure and enable runtime totalization and alarms as specified in Part 4 of this Section. 

2.6 CONTROLLERS 

A. General. Provide an adequate number of Building Controllers (BC), Advanced Application 
Controllers (AAC), Application Specific Controllers (ASC), Smart Actuators (SA), and Smart 
Sensors (SS) as required to achieve performance specified in this Section, Article 1.9 (System 
Performance). Every device in the system which executes control logic and directly controls 
HVAC equipment must conform to a standard BACnet Device profile as specified in 
ANSI/ASHRAE 135, BACnet Annex L. Unless otherwise specified, hardwired actuators and 
sensors may be used in lieu of BACnet Smart Actuators and Smart Sensors. 

B. BACnet. 

1. Building Controllers (BCs). Each BC shall conform to BACnet Building Controller (B-
BC) device profile as specified in ANSI/ASHRAE 135, BACnet Annex L, and shall be 
listed as a certified B-BC in the BACnet Testing Laboratories (BTL) Product Listing. 

2. Advanced Application Controllers (AACs). Each AAC shall conform to BACnet 
Advanced Application Controller (B-AAC) device profile as specified in 
ANSI/ASHRAE 135, BACnet Annex L and shall be listed as a certified B-AAC in the 
BACnet Testing Laboratories (BTL) Product Listing. 
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3. Application Specific Controllers (ASCs). Each ASC shall conform to BACnet 
Application Specific Controller (B-ASC) device profile as specified in ANSI/ASHRAE 
135, BACnet Annex L and shall be listed as a certified B-ASC in the BACnet Testing 
Laboratories (BTL) Product Listing. 

4. Smart Sensors (SSs). Each SS shall conform to BACnet Smart Sensor (B-SS) device 
profile as specified in ANSI/ASHRAE 135, BACnet Annex L and shall be listed as a 
certified B-SS in the BACnet Testing Laboratories (BTL) Product Listing. 

5. BACnet Communication. 

a. Each BC shall reside on or be connected to a BACnet network using ISO 8802-3 
(Ethernet) Data Link/Physical layer protocol and BACnet/IP addressing. 

b. BACnet routing shall be performed by BCs or other BACnet device routers as 
necessary to connect BCs to networks of AACs and ASCs. 

c. Each AAC shall reside on a BACnet network using ISO 8802-3 (Ethernet) Data 
Link/Physical layer protocol with BACnet/IP addressing, or it shall reside on a 
BACnet network using the ARCNET or MS/TP Data Link/Physical layer protocol. 

d. Each ASC shall reside on a BACnet network using the ARCNET or MS/TP Data 
Link/Physical layer protocol. 

e. Each SA shall reside on a BACnet network using the ARCNET or MS/TP Data 
Link/Physical layer protocol. 

f. Each SS shall reside on a BACnet network using ISO 8802-3 (Ethernet) Data 
Link/Physical layer protocol with BACnet/IP addressing, or it shall reside on a 
BACnet network using ARCNET or MS/TP Data Link/Physical layer protocol. 

C. Communication. 

1. Service Port. Each controller shall provide a service communication port for connection 
to a Portable Operator’s Terminal. Connection shall be extended to space temperature 
sensor ports where shown on Drawings. 

2. Signal Management. BC and ASC operating systems shall manage input and output 
communication signals to allow distributed controllers to share real and virtual object 
information and to allow for central monitoring and alarms. 

3. Data Sharing. Each BC and AAC shall share data as required with each networked BC 
and AAC. 

4. Stand-Alone Operation. Each piece of equipment specified in this Section shall be 
controlled by a single controller to provide stand-alone control in the event of 
communication failure. All I/O points specified for a piece of equipment shall be integral 
to its controller. Provide stable and reliable stand-alone control using default values or 
other method for values normally read over the network such as outdoor air conditions, 
supply air or water temperature coming from source equipment, etc. 

D. Environment. Controller hardware shall be suitable for anticipated ambient conditions. 

1. Controllers used outdoors or in wet ambient conditions shall be mounted in waterproof 
enclosures and shall be rated for operation at -29°C to 60°C (-20°F to 140°F). 

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

E. Keypad. Provide a local keypad and display for each BC and AAC. Operator shall be able to 
use keypad to view and edit data. Keypad and display shall require password to prevent 
unauthorized use. If the manufacturer does not normally provide a keypad and display for each 
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BC and AAC, provide the software and any interface cabling needed to use a laptop computer 
as a Portable Operator’s Terminal for the system. 

F. Real-Time Clock. Controllers that perform scheduling shall have a real-time clock. 

G. Serviceability. Provide diagnostic LEDs for power, communication, and processor. All wiring 
connections shall be made to a field-removable modular terminal strip or to a termination card 
connected by a ribbon cable. Each BC and AAC shall continually check its processor and 
memory circuit status and shall generate an alarm on abnormal operation. System shall 
continuously check controller network and generate alarm for each controller that fails to 
respond. 

H. Memory. 

1. Controller memory shall support operating system, database, and programming 
requirements. 

2. Each BC and AAC shall retain BIOS and application programming for at least 72 hours 
in the event of power loss. 

3. Each ASC and SA shall use nonvolatile memory and shall retain BIOS and application 
programming in the event of power loss. System shall automatically download dynamic 
control parameters following power loss. 

I. Immunity to Power and Noise. Controllers shall be able to operate at ninety to one hundred ten 
percent (90-110%) of nominal voltage rating and shall perform an orderly shutdown below 
eighty percent (80%) nominal voltage. Operation shall be protected against electrical noise of 5 
to 120 Hz and from keyed radios up to 5 W at 3 feet. 

J. Transformer. ASC power supply shall be fused or current limiting and shall be rated at a 
minimum of one hundred twenty-five percent (125%) of ASC power consumption. 

2.7 INPUT AND OUTPUT INTERFACE 

A. General. Hard-wire input and output points to BCs, AACs, ASCs, or SAs. 

B. Protection. All input points and output points shall be protected such that shorting of the point 
to itself, to another point, or to ground shall cause no damage to the controller. All input and 
output points shall be protected from voltage up to 24 V of any duration, such that contact with 
this voltage will cause no controller damage. 

C. Binary Inputs. Binary inputs shall allow the monitoring of ON/OFF signals from remote 
devices. The binary inputs shall provide a wetting current of at least 12 mA to be compatible 
with commonly available control devices and shall be protected against contact bounce and 
noise. Binary inputs shall sense dry contact closure without application of power external to the 
controller. 

D. Pulse Accumulation Inputs. Pulse accumulation inputs shall conform to binary input 
requirements and shall also accumulate up to ten (10) pulses per second. 

E. Analog Inputs. Analog inputs shall allow the monitoring of low-voltage (0–10 Vdc), current (4–
20 mA), or resistance (thermistor or RTD) signals. Analog inputs shall be compatible with and 
field configurable to commonly available sensing devices. 
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F. Binary Outputs. Binary outputs shall provide for ON/OFF operation or a pulsed low-voltage 
signal for pulse width modulation control. Binary outputs on Building Controllers shall have 
three-position (on-off-auto) override switches and status lights. Outputs shall be selectable for 
normally open or normally closed operation. 

G. Analog Outputs. Analog outputs shall provide a modulating signal for the control of end 
devices. Outputs shall provide either a 0–10 Vdc or a 4–20 mA signal as required to properly 
control output devices. Each Building Controller analog output shall have a two-position (auto-
manual) switch, a manually adjustable potentiometer, and status lights. Analog outputs shall not 
drift more than 0.4% of range annually. 

H. Tri-State Outputs. Control three-point floating electronic actuators without feedback with tri-
state outputs (two (2) coordinated binary outputs). Tri-State outputs may be used to provide 
analog output control in zone control and terminal unit control applications such as VAV 
terminal units, duct-mounted heating coils, and zone dampers. 

I. Universal Inputs and Outputs. Inputs and outputs that can be designated as either binary or 
analog in software shall conform to the provisions of this section that are appropriate for their 
designated use. 

J. System Object Capacity. The system size shall be expandable to at least twice the number of 
input/output objects required for this project. Additional controllers (along with associated 
devices and wiring) shall be all that is necessary to achieve this capacity requirement. The 
operator interfaces installed for this project shall not require any hardware additions or software 
revisions in order to expand the system. 

2.8 POWER SUPPLIES AND LINE FILTERING 

A. Power Supplies. Control transformers shall be UL listed. Furnish Class 2 current-limiting type 
or furnish over-current protection in primary and secondary circuits for Class 2 service in 
accordance with NEC requirements. Limit connected loads to eighty percent (80%) of rated 
capacity. 

1. DC power supply output shall match output current and voltage requirements. Unit shall 
be full-wave rectifier type with output ripple of 5.0 mV maximum peak-to-peak. 
Regulation shall be one percent (1%) line and load combined, with 100-microsecond 
response time for fifty percent (50%) load changes. Unit shall have built-in over-voltage 
and over-current protection and shall be able to withstand one hundred fifty percent 
(150%) current overload for at least three seconds without trip-out or failure. 

a. Unit shall operate between 0°C and 50°C (32°F and 120°F). EM/RF shall meet 
FCC Class B and VDE 0871 for Class B and MILSTD 810C for shock and 
vibration. 

b. Line voltage units shall be UL recognized and CSA listed. 

2. Power Line Filtering. Provide internal or external transient voltage and surge suppression 
for workstations and controllers. Surge protection shall have: 

a. Dielectric strength of 1000 V minimum. 
b. Response time of 10 nanoseconds or less. 
c. Transverse mode noise attenuation of 65 dB or greater. 
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d. Common mode noise attenuation of 150 dB or greater at 40-100 Hz. 

2.9 AUXILIARY CONTROL DEVICES 

A. Motorized Control Dampers.  Existing: Coordinate in field. 

B. Electric Damper and Valve Actuators:  Existing: Coordinate in field. 

C. Binary Temperature Devices. 

1. Low-Voltage Space Thermostats. Low-voltage space thermostats shall be 24 V, bimetal-
operated, mercury-switch type, with adjustable or fixed anticipation heater, concealed 
setpoint adjustment, 13°C-30°C (55°F-85°F) setpoint range, 1°C (2°F) maximum 
differential, and vented ABS plastic cover. 

2. Line-Voltage Space Thermostats. Line-voltage space thermostats shall be bimetal-
actuated, open-contact type or bellows-actuated, enclosed, snap-switch type or equivalent 
solid-state type, with heat anticipator, UL listing for electrical rating, concealed setpoint 
adjustment, 13°C-30°C (55°F-85°F) setpoint range, 1°C (2°F) maximum differential, and 
vented ABS plastic cover. 

3. Low-Limit Thermostats. Low-limit airstream thermostats shall be UL listed, vapor 
pressure type. Element shall be at least 20 feet long. Element shall sense temperature in 
each 1-foot section and shall respond to lowest sensed temperature. Low-limit thermostat 
shall be manual reset only. 

4. Temperature Sensors. 

a. Type. Temperature sensors shall be Resistance Temperature Device (RTD) or 
thermistor. 

b. Duct Sensors. Duct sensors shall be single point or averaging as shown. Averaging 
sensors shall be a minimum of 5 feet in length per 10 ft2 of duct cross-section. 

c. Immersion Sensors. Provide immersion sensors with a separable stainless-steel 
well. Well pressure rating shall be consistent with system pressure it will be 
immersed in. Well shall withstand pipe design flow velocities. 

d. Space Sensors. Space sensors shall have setpoint adjustment, override switch, 
display, and communication port as shown. 

e. Differential Sensors. Provide matched sensors for differential temperature 
measurement. 

5. Humidity Sensors. 

a. Duct and room sensors shall have a sensing range of twenty to eighty percent (20-
80%). 

b. Duct sensors shall have a sampling chamber. 
c. Outdoor air humidity sensors shall have a sensing range of twenty to ninety-five 

percent (20-95%) RH and shall be suitable for ambient conditions of -40°C–75°C 
(-40°F–170°F). 

d. Humidity sensors shall not drift more than one percent (1%) of full scale annually. 

6. Flow Switches. Flow-proving switches shall be paddle (water service only) or differential 
pressure type (air or water service) as shown. Switches shall be UL listed, SPDT snap-
acting, and pilot duty rated (125 VA minimum). 
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a. Paddle switches shall have adjustable sensitivity and NEMA 1 enclosure unless 
otherwise specified. 

b. Differential pressure switches shall have scale range and differential suitable for 
intended application and NEMA 1 enclosure unless otherwise specified. 

7. Relays. 

a. Control Relays. Control relays shall be plug-in type, UL listed, and shall have dust 
cover and LED “energized” indicator. Contact rating, configuration, and coil 
voltage shall be suitable for application. 

b. Time Delay Relays. Time delay relays shall be solid-state plug-in type, UL listed, 
and shall have adjustable time delay. Delay shall be adjustable plus or minus one 
hundred percent (±100%) from setpoint shown. Contact rating, configuration, and 
coil voltage shall be suitable for application. Provide NEMA 1 enclosure for relays 
not installed in local control panel. 

8. Override Timers. 

a. Unless implemented in control software, override timers shall be spring-wound 
line voltage, UL Listed, with contact rating and configuration required by 
application. Provide 0-6 hour calibrated dial unless otherwise specified. Flush 
mount timer on local control panel face or where shown. 

9. Current Transmitters. 

a. AC current transmitters shall be self-powered, combination split-core current 
transformer type with built-in rectifier and high-gain servo amplifier with 4-20 mA 
two-wire output. Full-scale unit ranges shall be 10 A, 20 A, 50 A, 100 A, 150 A, 
and 200 A, with internal zero and span adjustment. Unit accuracy shall be plus or 
minus one percent (±1%) full-scale at 500-ohm maximum burden. 

b. Transmitter shall meet or exceed ANSI/ISA S50.1 requirements and shall be 
UL/CSA recognized. 

c. Unit shall be split-core type for clamp-on installation on existing wiring. 

10. Current Transformers. 

a. AC current transformers shall be UL/CSA recognized and shall be completely 
encased (except for terminals) in approved plastic material. 

b. Transformers shall be available in various current ratios and shall be selected for 
plus or minus one percent (±1%) accuracy at 5 A full-scale output. 

c. Use fixed-core transformers for new wiring installation and split-core transformers 
for existing wiring installation. 

11. Voltage Transmitters. 

a. AC voltage transmitters shall be self-powered single-loop (two-wire) type, 4–20 
mA output with zero and span adjustment. 

b. Adjustable full-scale unit ranges shall be 100-130 Vac, 200-250 Vac, 250-330 Vac, 
and 400-600 Vac. Unit accuracy shall be plus or minus one percent (±1%) full-
scale at 500-ohm maximum burden. 
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c. Transmitters shall meet or exceed ANSI/ISA S50.1 requirements and shall be 
UL/CSA recognized at 600 Vac rating. 

12. Voltage Transformers. 

a. AC voltage transformers shall be UL/CSA recognized, 600 Vac rated, and shall 
have built-in fuse protection. 

b. Transformers shall be suitable for ambient temperatures of 4°C-55°C (40°F-130°F) 
and shall provide plus or minus one-half percent (±0.5%) accuracy at 24 Vac and 5 
VA load. 

c. Windings (except for terminals) shall be completely enclosed with metal or plastic. 

13. Power Monitors. 

a. Selectable rate pulse output for kWh reading, 4-20 mA output for kW reading, 
N.O. alarm contact, and ability to operate with 5-amp current inputs or 0-0.33-volt 
inputs. 

b. One percent (1%) full-scale true RMS power accuracy, +0.5 Hz, voltage input 
range 120-600 V, and auto range select. 

c. Under voltage/phase monitor circuitry. 
d. NEMA 1 enclosure. 
e. Current transformers having a one-half percent (0.5%) FS accuracy, 600 VAC 

isolation voltage with 0-0.33 V output. If 0-5 A current transformers are provided, 
a three-phase disconnect/shorting switch assembly is required. 

14. Current Switches. 

a. Current-operated switches shall be self-powered, solid-state with adjustable trip 
current. Select switches to match application current and DDC system output 
requirements. 

15. Pressure Transducers. 

a. Transducers shall have linear output signal and field-adjustable zero and span. 
b. Transducer sensing elements shall withstand continuous operating conditions of 

positive or negative pressure fifty percent (50%) greater than calibrated span 
without damage. 

16. Differential Pressure Switches. Differential pressure switches (air or water service) shall 
be UL listed, SPDT snap-acting, pilot duty rated (125 VA minimum) and shall have scale 
range and differential suitable for intended application and NEMA 1 enclosure unless 
otherwise specified. 

17. Pressure-Electric (PE) Switches. 

a. Shall be metal or neoprene diaphragm actuated, operating pressure rated for 0-175 
kPa (0-25 psig), with calibrated scale minimum setpoint range of 14-125 kPa (2-18 
psig) minimum, UL listed. 

b. Provide one- or two-stage switch action (SPDT, DPST, or DPDT) as required by 
application. Electrically rated for pilot duty service (125 VA minimum) and/or for 
motor control. 
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c. Switches shall be open type (panel-mounted) or enclosed type for remote 
installation. Enclosed type shall be NEMA 1 unless otherwise specified. 

18. Occupancy Sensors. Occupancy sensors shall utilize Passive Infrared (PIR) and/or 
Microphonic Passive technology to detect the presence of people within a room. Sensors 
shall be mounted as indicated on the Drawings. The sensor output shall be accessible by 
any lighting and/or HVAC controller in the system. Occupancy sensors shall be capable 
of being powered from the lighting or HVAC control panel, as shown on the Drawings. 
Occupancy sensor delay shall be software adjustable through the user interface and shall 
not require manual adjustment at the sensor. 

19. Local Control Panels. 

a. All indoor control cabinets shall be fully enclosed NEMA 1 construction with 
(hinged door) key-lock latch and removable subpanels. A single key shall be 
common to all field panels and subpanels. 

b. Interconnections between internal and face-mounted devices shall be prewired 
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. 

c. Provide ON/OFF power switch with overcurrent protection for control power 
sources to each local panel. 

2.10 WIRING AND RACEWAYS 

A. Provide copper wiring, plenum cable, and raceways as specified in applicable sections of 
Division 26. 

B. Insulated wire shall use copper conductors and shall be UL listed for 90°C (200°F) minimum 
service. 

2.11 FIBER OPTIC CABLE SYSTEM 

A. Optical Cable. Optical cables shall be duplex 900-mm tight-buffer construction designed for 
intra-building environments. Sheath shall be UL listed OFNP in accordance with NEC Article 
770. Optical fiber shall meet the requirements of FDDI, ANSI X3T9.5 PMD for 62.5/125-mm. 

B. Connectors. Field terminate optical fibers with ST type connectors. Connectors shall have 
ceramic ferrules and metal bayonet latching bodies. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. 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. 
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B. 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. 

3.2 PROTECTION 

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

B. The Contractor shall be responsible for his/her 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. 

3.3 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 conditions to make 
a satisfactory adjustment. If the Contractor installs his/her work before coordinating with 
other trades, so as to cause any interference with work of other trades, the Contractor 
shall make the necessary changes in his/her work to correct the condition without extra 
charge. 

2. Coordinate and schedule work with other work in the same area and with work dependent 
upon other work to facilitate mutual progress. 

B. Test and Balance. 

1. The Contractor shall furnish a single set of all tools necessary to interface to the control 
system for test and balance purposes. 

2. The Contractor shall provide training in the use of these tools. This training will be 
planned for a minimum of 4 hours. 

3. In addition, the Contractor shall provide a qualified technician to assist in the test and 
balance process, until the first twenty (20) terminal units are balanced. 

4. The tools used during the test and balance process will be returned at the completion of 
the testing and balancing. 

C. Life Safety. 

1. Duct smoke detectors required for air handler shutdown are existing. Coordinate interlock 
to air handlers for shutdown as specified in Sequences of Operation. 

D. Coordination with controls specified in other sections or divisions. Other sections and/or 
divisions of this specification include controls and control devices that are to be part of or 
interfaced to the control system specified in this section. These controls shall be integrated into 
the system and coordinated by the Contractor as follows: 
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1. All communication media and equipment shall be provided as specified in this Section, 
Article 2.2 (Communication). 

2. Each supplier of a controls product is responsible for the configuration, programming, 
start up, and testing of that product to meet the sequences of operation described in Part 4 
of this Section. 

3. The Contractor shall coordinate and resolve any incompatibility issues that arise between 
control products provided under this section and those provided under other sections or 
divisions of this specification. 

4. The Contractor is responsible for providing all controls described in the contract 
documents regardless of where within the contract documents these controls are 
described. 

5. The Contractor is responsible for the interface of control products provided by multiple 
suppliers regardless of where this interface is described within the contract documents. 

3.4 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 equipment in readily accessible locations as defined by Chapter 1 Article 100 Part A of 
the National Electrical Code (NEC). 

D. Verify integrity of all wiring to ensure continuity and freedom from shorts and grounds. 

E. All equipment, installation, and wiring shall comply with industry specifications and standards 
for performance, reliability, and compatibility and be executed in strict adherence to local codes 
and standard practices. 

3.5 FIELD QUALITY CONTROL 

A. All work, materials, and equipment shall comply with rules and regulations of applicable local, 
state, and federal codes and ordinances as identified in this Section, Article 1.8 (Codes and 
Standards). 

B. Contractor shall continually monitor the field installation for code compliance and quality of 
workmanship. 

C. Contractor shall have work inspection by local and/or state authorities having jurisdiction over 
the work. 

3.6 EXISTING EQUIPMENT 

A. Wiring. The Contractor may reuse any abandoned wires. The integrity of the wire and its proper 
application to the installation are the responsibility of the Contractor. The wire shall be properly 
identified and tested in accordance with this specification. Unused or redundant wiring must be 
properly identified as such. 
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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. 

C. Repair. Unless otherwise directed, the Contractor is not responsible for repair or replacement of 
existing energy equipment and systems, valves, dampers, or actuators. Should the Contractor 
find existing equipment that requires maintenance, the Engineer 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. Indicator Gauges. Where these devices remain and are not removed, they must be made 
operational and recalibrated to ensure reasonable accuracy. 

F. Room Thermostats. Room thermostats may be reused. Remove and deliver unnecessary 
thermostats to Owner unless otherwise noted. Patch and finish holes and marks left by removal 
to match existing walls. 

G. Electronic Sensors and Transmitters. Unless specifically noted otherwise, existing sensors and 
transmitters may be reused. Remove and deliver unnecessary sensors and transmitters to Owner. 

H. Controllers and Auxiliary Electronic Devices. Existing controllers and auxiliary electronic 
devices may be reused unless specifically noted otherwise. Recondition as necessary. Remove 
unnecessary sensors and transmitters. 

I. Damper Actuators, Linkages, and Appurtenances. Existing damper actuators, linkages, and 
appurtenances may be reused unless specifically noted otherwise. Recondition as necessary. 
Remove and deliver unnecessary equipment to Owner. 

J. Control Valves. Existing control valves may be reused unless specifically noted otherwise. 
Recondition as necessary. 

K. Existing System Operating Schedule. Existing mechanical system may be disabled during this 
work. 

L. The scheduling of fans through existing or temporary time clocks or control system shall be 
maintained throughout the DDC system installation 

M. Install control panels where shown. 

N. Modify existing starter control circuits, if necessary, to provide hand-off-auto control of each 
controlled starter. If new starters or starter control packages are required, these shall be included 
as part of this contract. 

O. Patch holes and finish to match existing walls. 

3.7 WIRING 

A. All control and interlock wiring shall comply with national and local electrical codes, and 
Division 26 of this specification, Where the requirements of this section differ from Division 
26, the requirements of this section shall take precedence. 
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B. All NEC Class 1 (line voltage) wiring shall be UL listed in approved raceway according to NEC 
and Division 26 requirements. 

C. 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. 

D. Where NEC Class 2 (current-limited) wires are in concealed and accessible locations, including 
ceiling return air plenums, approved cables not in raceway may be used provided that cables are 
UL listed for the intended application. 

E. All wiring in mechanical, electrical, or service rooms, or where subject to mechanical damage, 
shall be installed in raceway at levels below 10 feet. 

F. Do not install Class 2 wiring in raceways containing Class 1 wiring. Boxes and panels 
containing high-voltage wiring and equipment may not be used for low-voltage wiring except 
for the purpose of interfacing the two (e.g. relays and transformers). 

G. Do not install wiring in raceway containing tubing. 

H. Where Class 2 wiring is run exposed, wiring is to be run parallel along a surface or 
perpendicular to it and neatly tied at 10-foot intervals. 

I. Where plenum cables are used without raceway, they shall be supported from or anchored to 
structural members. Cables shall not be supported by or anchored to ductwork, electrical 
raceways, piping, or ceiling suspension systems. 

J. All wire-to-device connections shall be made at a terminal block or terminal strip. All wire-to-
wire connections shall be at a terminal block. 

K. All wiring within enclosures shall be neatly bundled and anchored to permit access and prevent 
restriction to devices and terminals. 

L. Maximum allowable voltage for control wiring shall be 120 V. If only higher voltages are 
available, the Contractor shall provide step-down transformers. 

M. All wiring shall be installed as continuous lengths, with no splices permitted between 
termination points. 

N. Install plenum wiring in sleeves where it passes through walls and floors. Maintain fire rating at 
all penetrations. 

O. Size of raceway and size and type of wire type shall be the responsibility of the Contractor in 
keeping with the manufacturer’s recommendations and NEC requirements, except as noted 
elsewhere. 

P. Include one pull string in each raceway 1-inch or larger. 

Q. Use color-coded conductors throughout with conductors of different colors. 

R. Control and status relays are to be located in designated enclosures only. These enclosures 
include packaged equipment control panel enclosures unless they also contain Class 1 starters. 
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S. Conceal all raceways except within mechanical, electrical, or service rooms. Install raceway to 
maintain a minimum clearance of 6 inches from high-temperature equipment (e.g. steam pipes 
or flues). 

T. Secure raceways with raceway clamps fastened to the structure and spaced according to code 
requirements. Raceways and pull boxes may not be hung on flexible duct strap or tie rods. 
Raceways may not be run on or attached to ductwork. 

U. Adhere to this specification's Division 26 requirements where raceway crosses building 
expansion joints. 

V. Install insulated bushings on all raceway ends and openings to enclosures. Seal top end of 
vertical raceways. 

W. The Contractor shall terminate all control and/or interlock wiring and shall maintain updated 
(as-built) wiring diagrams with terminations identified at the job site. 

X. Flexible metal raceways and liquid-tight flexible metal raceways shall not exceed 3 feet in 
length and shall be supported at each end. Flexible metal raceway less than ½-inch electrical 
trade size shall not be used. In areas exposed to moisture, including chiller and boiler rooms, 
liquid-tight, flexible metal raceways shall be used. 

Y. Raceway must be rigidly installed, adequately supported, properly reamed at both ends, and left 
clean and free of obstructions. Raceway sections shall be joined with couplings (according to 
code). Terminations must be made with fittings at boxes and ends not terminating in boxes shall 
have bushings installed. 

3.8 COMMUNICATION WIRING 

A. All cabling shall be installed in a neat and workmanlike manner. Follow manufacturer's 
installation recommendations for all communication cabling. 

B. Do not install communication wiring in raceways and enclosures containing Class 1 or other 
Class 2 wiring. 

C. Maximum pulling, tension, and bend radius for the cable installation, as specified by the cable 
manufacturer, shall not be exceeded during installation. 

D. Contractor shall verify the integrity of the entire network following cable installation. Use 
appropriate test measures for each particular cable. 

E. When a cable enters or exits a building, a lightning arrestor must be installed between the lines 
and ground. The lighting arrestor shall be installed according to manufacturer’s instructions. 

F. All runs of communication wiring shall be unspliced length when that length is commercially 
available. 

G. All communication wiring shall be labeled to indicate origination and destination data. 

H. Grounding of coaxial cable shall be in accordance with NEC regulations article on 
"Communications Circuits, Cable, and Protector Grounding." 



 
 DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 230923-29 

I. BACnet MS/TP communications wiring shall be installed in accordance with ASHRAE/ANSI 
Standard 135. This includes but is not limited to: 

1. The network shall use shielded, twisted-pair cable with characteristic impedance between 
100 and 120 ohms. Distributed capacitance between conductors shall be less than 100 pF 
per meter (30 pF per foot.) 

2. The maximum length of an MS/TP segment is 4000 feet with AWG 18 cable. The use of 
greater distances and/or different wire gauges shall comply with the electrical 
specifications of EIA-485. 

3. The maximum number of nodes per segment shall be thirty-two (32), as specified in the 
EIA 485 standard. Additional nodes may be accommodated by the use of repeaters. 

4. An MS/TP EIA-485 network shall have no T connections. 

3.9 FIBER OPTIC CABLE 

A. Maximum pulling tensions as specified by the cable manufacturer shall not be exceeded during 
installation. Post-installation residual cable tension shall be within cable manufacturer's 
specifications. 

B. All cabling and associated components shall be installed in accordance with manufacturers' 
instructions. Minimum cable and unjacketed fiber bend radii, as specified by cable 
manufacturer, shall be maintained. 

3.10 INSTALLATION OF SENSORS 

A. Install sensors in accordance with the manufacturer's recommendations. 

B. Mount sensors rigidly and adequately for environment within which the sensor operates. 

C. Room temperature sensors shall be installed on concealed junction boxes properly supported by 
wall framing. 

D. All wires attached to sensors shall be sealed in their raceways or in the wall to stop air 
transmitted from other areas from affecting sensor readings. 

E. Sensors used in mixing plenums and hot and cold decks shall be of the averaging type. 
Averaging sensors shall be installed in a serpentine manner vertically across the duct. Each 
bend shall be supported with a capillary clip. 

F. Low-limit sensors used in mixing plenums shall be installed in a serpentine manner horizontally 
across duct. Each bend shall be supported with a capillary clip. Provide 1-foot of sensing 
element for each 1 ft2 of coil area. 

G. Do not install temperature sensors within the vapor plume of a humidifier. If installing a sensor 
downstream of a humidifier, install it at least 10 feet downstream. 

H. All pipe-mounted temperature sensors shall be installed in wells. Install liquid temperature 
sensors with heat-conducting fluid in thermal wells. 

I. Install outdoor air temperature sensors on north wall, complete with sun shield at designated 
location. 
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J. Differential Air Static Pressure. 

1. Supply Duct Static Pressure. Pipe the high-pressure tap to the duct using a pitot tube. 
Pipe the low-pressure port to a tee in the high-pressure tap tubing of the corresponding 
building static pressure sensor (if applicable) or to the location of the duct high-pressure 
tap and leave open to the plenum. 

2. The piping to the pressure ports on all pressure transducers shall contain a capped test 
port located adjacent to the transducer. 

3. All pressure transducers, other than those controlling VAV boxes, shall be located in 
field device panels, not on the equipment monitored or on ductwork. Mount transducers 
in a location accessible for service without use of ladders or special equipment. 

4. All air and water differential pressure sensors shall have gauge tees mounted adjacent to 
the taps. Water gauges shall also have shut-off valves installed before the tee. 

5. Smoke detectors, freezestats, high-pressure cut-offs, and other safety switches shall be 
hard-wired to de-energize equipment as described in the sequence of operation. Switches 
shall require manual reset. Provide contacts that allow DDC software to monitor safety 
switch status. 

6. Install humidity sensors for duct mounted humidifiers at least 10 feet downstream of the 
humidifier. Do not install filters between the humidifier and the sensor. 

3.11 FLOW SWITCH INSTALLATION 

A. Use correct paddle for pipe diameter. 

B. Adjust flow switch according to manufacturer's instructions. 

3.12 ACTUATORS 

A. General. Mount and link control damper actuators according to manufacturer's instructions. 

1. To compress seals when spring-return actuators are used on normally closed dampers, 
power actuator to approximately 5-degree 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-degree travel available for tightening the damper seal. Actuators shall 
be mounted following manufacturer’s recommendations. 

2. Valves: Actuators shall be connected to valves with adapters approved by the actuator 
manufacturer. Actuators and adapters shall be mounted following the actuator 
manufacturer's recommendations. 

3.13 WARNING LABELS 

A. Permanent warning labels shall be affixed to all equipment that can be automatically started by 
the control system. 



 
 DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 230923-31 

1. Labels shall use white lettering (12-point type or larger) on a red background. 
2. Warning labels shall read as follows: 

C A U T I O N 
This equipment is operating under automatic control and may start or stop at any time 

without warning. Switch disconnect to "Off" position before servicing. 

B. Permanent warning labels shall be affixed to all motor starters and control panels that are 
connected to multiple power sources utilizing separate disconnects. 

1. Labels shall use white lettering (12-point type or larger) on a red background. 
2. Warning labels shall read as follows. 

C A U T I O N 
This equipment is fed from more than one (1) power source with separate disconnects. 

Disconnect all power sources before servicing. 

3.14 IDENTIFICATION OF HARDWARE AND WIRING 

A. All wiring and cabling, including that within factory-fabricated panels shall be labeled at each 
end within 2 inches of termination with control system address or termination number. 

B. All pneumatic tubing shall be labeled at each end within 2 inches of termination with a 
descriptive identifier. 

C. Permanently label or code each point of field terminal strips to show the instrument or item 
served. 

D. Identify control panels with minimum ½-inch letters on laminated plastic nameplates. 

E. Identify all other control components with permanent labels. All plug-in components shall be 
labeled such that label removal of the component does not remove the label. 

F. Identify room sensors related to terminal boxes or valves with nameplates. 

G. Manufacturers' nameplates and UL or CSA labels shall be visible and legible after equipment is 
installed. 

H. Identifiers shall match record documents. 

3.15 CONTROLLERS 

A. Provide a new Johnson Controls Facility Explorer (FX80) Supervisory Controller (JACE) to 
replace existing Niagara AX JACE. 

1. New JACE shall be sized for one hundred (100) BACnet devices which will 
accommodate JCI field controllers presently installed, new controllers added under this 
project, and future replacement of Unity Control System throughout the building. 

2. Provide 5-year Software Maintenance Agreement (SMA). 
3. Integrate new JACE into existing Town of Fairfield Niagara 4 Supervisor. 
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B. Provide a separate controller for each AHU or other HVAC system. A DDC controller may 
control more than one (1) system provided that all points associated with the system are 
assigned to the same DDC controller.  

C. Building Controllers and Custom Application Controllers shall be selected to provide the 
required I/O point capacity required to monitor all the hardware points listed in Sequences of 
Operation. 

3.16 PROGRAMMING 

A. Provide sufficient internal memory for the specified sequences of operation and trend logging. 

B. Point Naming. Name points as shown on the equipment points list provided with each sequence 
of operation. See Part 4 of this Section. If character limitations or space restrictions make it 
advisable to shorten the name, the abbreviations given in Appendix B of this Section may be 
used. Where multiple points with the same name reside in the same controller, each point name 
may be customized with its associated Program Object number. For example, "Zone Temp 1" 
for Zone 1, "Zone Temp 2" for Zone 2. 

C. Software Programming. 

1. Provide programming for the system and adhere to the sequences of operation provided. 
All other system programming necessary for the operation of the system, but not 
specified in this document, also shall be provided by the Contractor. Embed 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. 

b. Graphic-based: 

1) Must provide actions for all possible situations. 
2) Must be documented. 

c. Parameter-based: 

1) Must provide actions for all possible situations. 
2) 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 information on the graphic displays shall 
dynamically update. Show on each graphic all relevant input and output points for that 
equipment. Also show relevant calculated points such as setpoints. As a minimum, show 
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on each equipment graphic the input and output points and relevant calculated points as 
indicated on the applicable Points List in this Section. 

2. The Contractor shall provide all the labor necessary to install, initialize, start up, and 
troubleshoot all operator interface software and its functions as described in this section. 
This includes any operating system software, the operator interface database, and any 
third-party software installation and integration required for successful operation of the 
operator interface. 

3.17 CONTROL SYSTEM CHECKOUT AND TESTING 

A. Startup 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 according to 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. 

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. 

3.18 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 his/her 
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, start-up, and debugging 
process and as specified in the "Control System Checkout and Testing" article in Part 3 of 
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this specification. The Engineer will be present to observe and review these tests. The 
Engineer shall be notified at least ten (10) days in advance of the start of the testing 
procedures. 

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 at least two (2) persons 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, fire/smoke 
alarm, seasonal changeover, and power failure modes. The purpose is to demonstrate the 
calibration, response, and action of every point 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 interface. 
9. Additionally, the following items shall be demonstrated: 

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 set point, which represents a change of actuator position of 
at least twenty-five percent (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 set point, 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. Interface to the building fire alarm system. 

10. Operational logs for each system that indicate all set points, operating points, valve 
positions, mode, and equipment status shall be submitted to the Architect/Engineer. 
These logs shall cover three (3) 48-hour periods and have a sample frequency of not more 
than 10 minutes. The logs shall be provided in both printed and disk formats. 

11. 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." 
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3.19 CLEANING 

A. The Contractor shall clean up all debris resulting from his/her activities daily. The Contractor 
shall remove all cartons, containers, crates, etc., under his/her 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 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. 

3.20 TRAINING 

A. Provide training for a designated staff of Owner’s representatives. Training shall be provided 
via self-paced training, web-based or computer-based training, classroom training, or a 
combination of training methods. 

B. Training shall enable students to accomplish the following objectives. 

1. Day-to-Day Operators: 

a. Proficiently operate the system. 
b. Understand control system architecture and configuration. 
c. Understand DDC system components. 
d. Understand system operation, including DDC system control and optimizing 

routines (algorithms). 
e. Operate the workstation and peripherals. 
f. Log on and off the system. 
g. Access graphics, point reports, and logs. 
h. Adjust and change system set points, time schedules, and holiday schedules. 
i. Recognize malfunctions of the system by observation of the printed copy and 

graphical visual signals. 
j. Understand system drawings and Operation and Maintenance manual. 
k. Understand the job layout and location of control components. 
l. Access data from DDC controllers and ASCs. 
m. Operate portable operator's terminals. 

2. Advanced Operators: 

a. Make and change graphics on the workstation. 
b. Create, delete, and modify alarms, including annunciation and routing of these. 
c. Create, delete, and modify point trend logs and graph or print these both on an ad-

hoc basis and at user-definable time intervals. 
d. Create, delete, and modify reports. 
e. Add, remove, and modify system's physical points. 
f. Create, modify, and delete programming. 
g. Add panels when required. 
h. Add operator interface stations. 
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i. Create, delete, and modify system displays, both graphical and others. 
j. Perform DDC system field checkout procedures. 
k. Perform DDC controller unit operation and maintenance procedures. 
l. Perform workstation and peripheral operation and maintenance procedures. 
m. Perform DDC system diagnostic procedures. 
n. Configure hardware including PC boards, switches, communication, and I/O 

points. 
o. Maintain, calibrate, troubleshoot, diagnose, and repair hardware. 
p. Adjust, calibrate, and replace system components. 

3. System Managers/Administrators: 

a. Maintain software and prepare backups. 
b. Interface with job-specific, third-party operator software. 
c. Add new users and understand password security procedures. 

C. Organize the training into sessions or modules for the three (3) levels of operators listed above. 
(Day-to-Day Operators, Advanced Operators, System Managers, and Administrators). Students 
will receive one (1) or more of the training packages, depending on knowledge level required. 

D. Provide course outline and materials according to the "Submittals" article in Part 1 of this 
specification. Provide one (1) copy of training material per student. 

E. The instructor(s) shall be factory-trained and experienced in presenting this material. 

F. Classroom training shall be done using a network of working controllers representative of 
installed hardware. 

3.21 PACKAGED EQUIPMENT CONTROLS 

A. General. The electronic controls packaged with any equipment furnished under this contract 
shall communicate with the building direct digital control (DDC) system. The DDC system 
shall communicate with these controls to read the information and change the control setpoints 
as shown in the points list, sequences of operation, and control schematics. The information to 
be communicated between the DDC system and these controls shall be in the standard object 
format as defined in ANSI/ASHRAE Standard 135 (BACnet). Controllers shall communicate 
with other BACnet objects on the internetwork using the Read (Execute) Property service as 
defined in Clause 15.5 of Standard 135. 

B. Distributed Processing. The controller shall be capable of stand-alone operation and shall 
continue to provide control functions if the network connection is lost. 

C. I/O Capacity. The controller shall contain sufficient I/ O capacity to control the target system. 

D. The Controller shall have a physical connection for a laptop computer or a portable operator’s 
tool. 

E. 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 60°C (40°F to 140°F). 
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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). 

F. 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. 

G. Memory. The Controller shall maintain all BIOS and programming information in the event of a 
power loss for at least thirty (30) days. 

H. Power. Controller shall be able to operate at ninety to one hundred ten percent (90-110%) of 
nominal voltage rating. 

I. Transformer. Power supply for the Controller must be rated at minimum of one hundred twenty-
five percent (125%) of ASC power consumption and shall be fused or current limiting type. 

3.22 START-UP AND CHECKOUT PROCEDURES 

A. Start up, check out, and test all hardware and software and verify communication between all 
components. 

1. Verify that all control wiring is properly connected and free of all shorts and ground 
faults. Verify that terminations are tight. 

2. Verify that all analog and binary input/output points read properly. 
3. Verify alarms and interlocks. 
4. Verify operation of the integrated system. 

PART 4 - SEQUENCE OF OPERATION 

4.1 HVAC Systems shall be controlled with Direct Digital Control (DDC) according to the 
sequence of operation contained in this section of the specifications.  Additional points or 
software programming not listed but which are required to meet the following sequences of 
operation shall be provided. 

4.2 Mechanical Contractor shall coordinate with Equipment Manufacturers and Temperature 
Controls Contractor to provide all necessary components required for communication between 
Mechanical Equipment and Temperature Control System. 

4.3 All setpoints described in this sequence of operation shall be fully adjustable throughout the 
entire range of the sensors being used to measure the variable being controlled.  All controlled 
variables identified in the following sequence of operation shall be maintained at setpoint using 
proportional-integral control algorithms, in order to ensure that no error exists between the 
controlled variable and its setpoint at steady-state conditions.  Proportional-integral-derivative 
algorithms shall be used if the process so warrants, at the discretion of the control software 
programmer. 

4.4 EXISTING AIR HANDLING UNIT, AHU-1 

A. General: 
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1. The system is an air handling unit providing variable volume supply air to the 
conditioned spaces. 

2. The system consists of supply fan with VFD, direct expansion coils, chilled water coil for 
pre-cooling, hot water heating coil, a filter economizer segment consisting of outside air 
mixed air damper and exhaust air dampers, duct mounted return fan with VFD and 
remote air-cooled condensing units. 

3. Existing Unity controls and existing Johnson Controls components for Air Handling Unit 
shall be removed and shall be replaced with new Johnson Controls BACnet DDC 
controller. The DDC contractor shall provide controller and additional sensors to perform 
the sequence of operations. 

4. The DDC Contractor shall replace existing static pressure sensor, discharge air 
temperature sensor, hot water heating valve actuator and CO2 sensors. 

B. Run Condition: 

1. The unit shall run whenever: 

a. Scheduled on BMS is active. 

C. Freeze Protection: 

1. The unit shall shut down and generate an alarm upon receiving a freezestat status. 

D. High Static Shutdown: 

1. The unit shall shut down and generate an alarm upon receiving a high static 
shutdown signal. 

E. Supply Air and Return Air Smoke Detection: 

1. The unit shall shut down and generate an alarm upon receiving a supply air and return air 
smoke detector status. 

F. Supply Fan: 

1. The supply fan shall run anytime the unit is commanded to run unless shutdown on 
safeties. To prevent short cycling, the supply fan shall have a user definable (adj.) 
minimum runtime. 

2. Alarms shall be provided as follows: 

a. Supply Fan Failure: Commanded on, but the status is off. 
b. Supply Fan in Hand: Commanded off, but the status is on. 
c. Supply Fan Runtime Exceeded: Status runtime exceeds a user definable limit 

(adj.). 

G. Supply Air Duct Static Pressure Control: 

1. The controller shall measure duct static pressure and modulate the supply fan VFD speed 
to maintain a duct static pressure setpoint of 1.5 in H2O (adj).  The existing sequence of 
operation static pressure setpoint is 0.4 in H2O. Controls contractor to verify the existing 
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location of duct static pressure sensor to determine to proper setpoint. The speed shall 
not drop below thirty percent (30%) (adj.). 

2. Alarms shall be provided as follows: 

a. High Supply Air Static Pressure: If the supply air static pressure is twenty-five 
percent (25%) (adj.) greater than setpoint. 

b. Low Supply Air Static Pressure: If the supply air static pressure is twenty-five 
percent (25%) (adj.) less than setpoint. 

c. Supply Fan VFD Fault. 

H. Return Fan: 

1. The return fan shall run whenever the supply fan runs. 
2. Alarms shall be provided as follows: 

a. Return Fan Failure: Commanded on, but the status is off. 
b. Return Fan in Hand: Commanded off, but the status is on. 
c. Return Fan Runtime Exceeded: Status runtime exceeds a user definable limit 

(adj.). 
d. Return Fan VFD Fault. 

I. Return Airflow: 

1. The return fan VFD shall modulate in unison with the supply fan VFD. Return fan shall 
track the supply fan. The return fan VFD speed shall not drop below twenty percent 
(20%) (adj.). 

2. Alarms shall be provided as follows: 

a. High Return Airflow: If the return airflow is an adjustable percentage greater than 
setpoint. 

b. Low Return Airflow: If the return airflow is an adjustable percentage less than 
setpoint. 

J. Supply Air Temperature Setpoint – Optimized: 

1. The controller shall monitor the supply air temperature and shall maintain a supply air 
temperature setpoint reset based on zone cooling and heating requirements. Zone cooling 
and heating requirements will initially be determined by the return air temperature 
coming back from zones. Program will be adaptable for monitoring of zone requirements 
when field controllers for VAV boxes have been replaced under a separate project in the 
future. 

2. The supply air temperature setpoint shall be reset for cooling based on zone cooling 
requirements as follows: 

a. The initial supply air temperature setpoint shall be 55°F (adj.). 
b. As cooling demand increases, the setpoint shall incrementally reset down to a 

minimum of 53°F (adj.). 
c. As cooling demand decreases, the setpoint shall incrementally reset up to a 

maximum of 72°F (adj.). 



 
 DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 230923-40 

3. If more zones need heating than cooling, then the supply air temperature setpoint shall be 
reset for heating as follows: 

a. The initial supply air temperature setpoint shall be 82°F (adj.). 
b. As heating demand increases, the setpoint shall incrementally reset up to a 

maximum of 85°F (adj.). 
c. As heating demand decreases, the setpoint shall incrementally reset down to a 

minimum of 72°F (adj.). 

K. Cooling Stages: The pre-cooling and cooling stages shall be programmed to follow the existing 
mechanical cooling as described in the existing sequence of operation. 

1. The controller shall measure the supply air temperature and outdoor air temperature, and 
stage the cooling to maintain its cooling setpoint. To prevent short cycling, there shall be 
a user definable (adj.) delay between stages, and each stage shall have a user definable 
(adj.) minimum runtime. 

2. The cooling shall be enabled whenever: 

a. Outside air temperature is greater than 60°F (adj.). 
b. AND the economizer is disabled or fully open. 
c. AND the supply and return fan status is on. 
d. AND the heating is not active. 

3. Alarms shall be provided as follows: 

a. High Supply Air Temp: If the supply air temperature is 5°F (adj.) greater than 
setpoint. 

L. Heating Coil Valve: 

1. The controller shall measure the supply air temperature and modulate the heating coil 
valve to maintain its heating setpoint. 

2. The heating shall be enabled whenever: 

a. Outside air temperature is less than 60°F (adj.). 
b. AND the supply and return fan status is on. 
c. AND the cooling is not active. 

3. The heating coil valve shall open whenever: 

a. Supply air temperature drops from 40°F to 35°F (adj.). 
b. OR the freezestat is on. 

4. Alarms shall be provided as follows: 

a. Low Supply Air Temp: If the supply air temperature is 10°F (adj.) less than 
setpoint. 

M. Heating Coil Pump: 

1. The recirculation pump shall run whenever: 
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a. The heating coil valve is enabled. 
b. OR the freezestat is on. 

2. Alarms shall be provided as follows: 

a. Heating Coil Pump Failure: Commanded on, but the status is off. 
b. Heating Coil Pump in Hand: Commanded off, but the status is on. 
c. Heating Coil Pump Runtime Exceeded: Status runtime exceeds a user definable 

limit. 

N. Economizer: 

1. The controller shall measure the mixed air temperature and modulate the economizer 
dampers in sequence to maintain a setpoint 2°F (adj.) less than the supply air temperature 
setpoint. The outside air damper shall maintain a minimum adjustable position of thirty-
five percent (35%) (adj.) open whenever occupied.  

2. The economizer shall be enabled whenever: 

a. Outside air temperature is less than 65°F (adj.). 
b. AND the outside air enthalpy is less than the 22 btu/lb (adj). 
c. AND the supply fan status is on. 

3. The economizer shall close whenever: 

a. Mixed air temperature drops from 40°F to 35°F (adj.). 
b. OR the freezestat is on. 
c. OR on loss of supply fan status. 
d. OR outside air enthalpy is greater than 22 btu/lb (adj). 

4. The outside and exhaust air dampers shall close, and the return air damper shall open 
when the supply and return fans are off. 

O. Minimum Outside Air Ventilation – Carbon Dioxide (CO2) Control: 

1. When in the occupied mode, the controller shall monitor zone CO2 concentrations in 
return air duct to determine zone ventilation requirements for areas served by this air-
handling unit. Programming shall be adaptable to allow for individual zone CO2 

monitoring (when field controllers are replaced in the future) to take the highest zone 
CO2 concentration. BMS system shall modulate the outside air dampers open on rising 
CO2 concentrations, overriding normal damper operation to maintain a return air CO2 
setpoint of 1000 ppm (adj.). 

2. Alarms shall be provided as follows: 

a. High Return Air Carbon Dioxide Concentration: If the Return Air CO2 
concentration is greater than 1000 ppm (adj.). 

P. Mixed Air Temperature: 

1. The controller shall monitor the mixed air temperature and use as required for 
economizer control. 

2. Alarms shall be provided as follows: 
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a. High Mixed Air Temp: If the mixed air temperature is greater than 90°F (adj.). 
b. Low Mixed Air Temp: If the mixed air temperature is less than 45°F (adj.). 

Q. Outside Air and Return Air Humidity: 

1. The controller shall monitor the return air humidity and use as required for economizer 
control or humidity control. 

2. Alarms shall be provided as follows: 

a. High Return Air Humidity: If the return air humidity is greater than seventy 
percent (70%) (adj.). 

b. Low Return Air Humidity: If the return air humidity is less than thirty-five percent 
(35%) (adj.). 

R. Return Air Temperature: 

1. The controller shall monitor the return air temperature and use as required for setpoint 
control or economizer control. 

2. Alarms shall be provided as follows: 

a. High Return Air Temp: If the return air temperature is greater than 90°F (adj.). 
b. Low Return Air Temp: If the return air temperature is less than 45°F (adj.). 

S. Supply Air Temperature: 

1. The controller shall monitor the supply air temperature. 
2. Alarms shall be provided as follows: 

a. High Supply Air Temp: If the supply air temperature is greater than 120°F (adj.). 
b. Low Supply Air Temp: If the supply air temperature is less than 45°F (adj.). 

T. A manual reset, low temperature control shall monitor the heating coil discharge air 
temperature. If the temperature of the discharge air should fall below 40 F (adjustable), the 
system shall stop the supply and return fan VFDs, open the heating valve, and position the 
outside air damper to the fully closed position. An alarm will then be sent to the BAS operator 
workstation indicating a shutdown of the system has occurred due to the low limit safety. 

U. The duct smoke detectors shall provide a signal to the BAS if products of combustion are 
present within the system or area served. The BAS will respond to this indication by shutting 
down the supply and return fan VFDs and closing the outside air damper. An alarm will then be 
sent to the BAS operator workstation indicating a shutdown of the system has occurred due to 
the duct smoke detectors. The unit will resume normal operation when the smoke alarm is 
cleared from the building fire alarm panel. 

V. Each fan VFD will be monitored for a fault status. If the VFD generates a fault error, an alarm 
shall be sent to the BAS operator workstation. 

W. A high static pressure switch shall monitor the supply duct static pressure. If the static pressure 
of the supply air duct exceeds the setpoint of the switch, the BAS shall command both the 
supply and exhaust fan VFDs to stop. An alarm shall then be sent to the BAS operator 
workstation indicating that a shutdown of the system has occurred due to the duct high static 
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pressure switch. A manual reset will be required in order to restart the system after a high duct 
static pressure safety shutdown. 

X. A water detector will monitor the condensate pan for high water level.  If the condensate level 
switch detects water, an alarm will be generated at the operator workstation. 

4.5 ABSORPTION CHILLER AND COOLING TOWER 

A. The absorption chiller shall be provided with manufacturer installed controller.  Control 
contractor shall integrate the chiller controller to the DDC system.  Coordinate required chiller 
sequence of operation and available points list with the manufacturer. 

4.6 EXISTING TECOGEN SEQUENCE OF OPERATION 

A. The existing Tecogen sequence of operation, as included in Drawing M701, shall be reviewed 
and verified by the Controls Contractor in field. Deviations from existing sequence shall be 
documented and recorded for future reference. 

B. Controls Contractor shall provide an allowance to adjust setpoints and modify programming to 
suit project needs. 

4.7 AIR HANDLING UNIT (AHU-1) EXISTING SEQUENCE OF OPERATION 

A. The existing sequence of operation is included below for reference. Existing unity controller 
shall be removed. Existing sensors in the unit shall be replaced. Verify operation and replace as 
required. 

B. Occupied Mode: 

1. The supply and return fan shall remain off until there is a request for a heating, cooling, 
or Co2 flush. The supply fan and return fan shall start together; the supply fan will 
activate the PID loop in the supply fans VFD.  The VFD will look at the supply static 
pressure sensor and maintain static pressure of 0.4 in WC. (Adjustable). 

2. Heating: The supply and return fans will turn on and follow the PID loop to maintain 
duct static and the heating valve will open one hundred percent (100%) until the heating 
request is satisfied, when satisfied the heating valve will close and supply fan will delay 
off (300sec.) 

3. Cooling: The supply and return fans will turn on and follow the PID loop to maintain 
duct static. Unity will then determine if the outdoor temp and relative humidity (Outdoor 
Enthalpy) is ok to economize. If the Enthalpy meets the requirements the outdoor air 
damper will open one hundred percent (100%) until the cooling request is satisfied. The 
building exhaust damper will follow the outdoor air damper to maintain a slight positive 
pressure. 

4. Economizer mode Cont. Within 300 seconds if the cooling request has not been satisfied 
Unity will send a cooling signal to the Johnson controls system to start the mechanical 
cooling. 

5. Mechanical Cooling: When the Johnson controls cooling command is activated it will 
look to see if the Cogeneration system is active if the Cogen shows an on status the 
Yazaki Absorption chiller will be called on and the medium hot water pump to start the 
absorption process.  The cooling tower Logic will then be enabled looking at condenser 
water and maintaining a set point of 80 degrees. 



 
 DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 230923-44 

a. The Cooling tower PID will open the 3-way bypass valve to either bypass mode or 
spray basin. 

b. If within 300 seconds the cooling request has not satisfied the Dx. Cooling logic 
will be enabled.  The first stage of the Dx. Cooling will open the Condenser 
1/Stage 1 and Condenser 2/Stage 1 pump down solenoids. After 30 seconds 
Condenser 1/Stage 1 will turn on, 30 seconds later Condenser 2/Stage 1 will also 
come on.  This will activate the cooling PID.  The cooling PID maintains 
discharge of air temperature by calculating outdoor air temperature and 
discharge air temperature.  When days are in range of 55-75 degrees, the 
discharge air calculation will maintain 55-58 degrees. When days are in the range 
above 75-100 degrees, the discharge calculation will maintain 55-48 degrees. 

c. Stage 2 will be Condenser 1/Compressor 2 which is tandem to Compressor 1, 30 
seconds later Condenser 2/Compressor 2 will turn on. 

d. Stage 3 will be Condenser 1/Compressor 3 which is tandem to Compressor 1, 30 
seconds later Condenser 2/Compressor 3 will turn on. 

e. Stage 4 will be Condenser 1/Compressor 4 which is tandem to Compressor 1, 30 
seconds later Condenser 2/Compressor 4 will turn on. 

f. When the cooling request is no longer required, the compressors will stage off 4-3-
2-1 when each stage last compressor is to turn off the pump down solenoid will 
turn off pumping down the system and the last compressor will turn off by its own 
low pressure cut off switch (10 psi). 

6. Co2 Flush: The supply and return fan will start and maintain static duct pressure of 
(.4INWC,) the outdoor and exhaust damper on the Main AHU will modulate to one 
hundred percent (100%) until satisfied. 

7. The Co2 sensor will monitor return duct CO2 and will start open the dampers within 200 
ppm of the CO2 flush set point (900 ppm).  The system will maintain space temperature 
by either heating of cooling. 

8. When CO2 levels drop below 900 ppm, the outdoor and exhaust damper will start 
modulating close until it reached 200 ppm less than set point, the outdoor and exhaust 
dampers will close one hundred percent (100%), and the supply and exhaust fan will 
stop. 

9. Alarms will be generated by out-of-range temperatures, abnormal CO2 levels, and poor 
unit performance. Unity will email alarms to users on Unity.  The cogeneration, 
absorber, and DX cooling will generate alarms either by equipment failure by status, 
above or below normal operating temperature, or when a weekly or day schedule is to be 
implemented.  These alarms will be emailed and viewed on the Johnson Controls systems. 

END OF SECTION 230923 
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SECTION 232113 - HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and 
specialties for the following: 

1. Heating medium piping. 
2. Chilled water piping 
3. Cooling/Condenser water piping 
4. Makeup-water piping. 
5. Air control devices. 
6. Safety-valve-inlet and -outlet piping. 
7. Condensate drain piping. 

B. Related Sections include the following: 

1. Section 232123 "Hydronic Pumps" for pumps, motors, and accessories for hydronic 
piping. 

2. Section 232513 “Water Treatment for Closed-Loop Hydronic Systems”. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of the following: 

1. Pipe and tube. 
2. Fittings. 
3. Joining materials. 
4. Transition fittings. 
5. Air control devices. 
6. Hydronic specialties. 

B. Shop Drawings:  Detail, at ¼ (1:50) scale, the piping layout, fabrication of pipe anchors, 
hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and 
attachments of the same to the building structure.  Detail location of anchors, alignment guides, 
and expansion joints and loops. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Piping layout, drawn to scale, showing the items described in this 
Section, and coordinated with all building trades. 

B. Qualification Data:  For Installer. 
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C. Welding certificates. 

D. Field quality-control test reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For air control devices, hydronic specialties, and special-duty 
valves to include in emergency, operation, and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Differential Pressure Meter:  For each type of balancing valve and automatic flow control valve, 
include flowmeter, probes, hoses, flow charts, and carrying case. 

1.7 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code - Steel." 

B. Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel 
Code:  Section IX. 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 
3. Safety valves and pressure vessels shall bear the appropriate ASME label. Fabricate and 

stamp air separators and expansion tanks to comply with ASME Boiler and Pressure 
Vessel Code: Section VIII, Division 1. 

C. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, 
products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME 
label.  Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and 
Pressure Vessel Code:  Section VIII, Division 01. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tubing: ASTM B 88, Type K. 

B. Wrought-Copper Fittings:  ASME B16.22. 

C. Wrought-Copper Unions:  ASME B16.22. 

D. Copper Pressure-Seal-Joint Fittings: 

1. Fittings: Cast-brass, cast-bronze, or wrought-copper with EPDM O-ring seal in each end, 
compatible for propylene glycol applications. 

2. Minimum 200-psig working-pressure rating at 250 deg F (121 deg C). 
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2.2 STEEL PIPE AND FITTINGS 

A. Steel Pipe:  ASTM A 53, black steel with plain ends; type, grade, and wall thickness as 
indicated in Part 3 "Piping Applications" Article. 

B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping 
Applications" Article. 

C. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3 
"Piping Applications" Article. 

D. Wrought-Steel Fittings:  ASTM A 234, wall thickness to match adjoining pipe. 

E. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including 
stainless steel bolts, stainless steel nuts, and gaskets of the following material group, end 
connections, and facings: 

1. Material Group:  1.1. 
2. End Connections:  Butt welding. 
3. Facings:  Raised face. 

F. Steel Pipe Nipples:  ASTM A 733, made of same materials and wall thicknesses as pipe in 
which they are installed. 

2.3 PLASTIC PIPE AND FITTINGS 

A. CPVC Plastic Pipe: ASTM F 441. 

1. CPVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM F 439 for Schedule 80 pipe.   

B. PVC Plastic Pipe: ASTM D 1785. 

1. PVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM D 2466 for Schedule 40 pipe. 

2.4 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system 
contents. 

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless 
thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

B. Flange Bolts and Nuts:  ASME B18.2.1, stainless-steel. 

C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system 
manufacturer unless otherwise indicated. 

D. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for joining copper 
with copper; or BAg-1, silver alloy for joining copper with bronze. 
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E. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

F. Gasket Material:  Thickness, material, and type suitable for fluid to be handled and working 
temperatures and pressures. 

G. Solvent Cements for CPVC Piping: ASTM F 493. 

2.5 TRANSITION FITTINGS 

A. Plastic-to-Metal Transition Fittings: 

1. One-piece fitting with one (1) threaded copper insert and one (1) solvent-cement-joint 
end of material and wall thickness to match plastic pipe material. 

B. Plastic-to-Metal Transition Unions: 

1. Copper end, solvent-cement-joint end of material and wall thickness to match plastic pipe 
material, rubber gasket, and threaded union. 

2.6 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 

1. Description: 

a. Standard: ASSE 1079. 
b. Factory-fabricated union assembly, for 250-psig minimum working pressure at 180 

deg F (82 deg C). 

C. Dielectric Flanges: 

1. Description: 

a. Standard: ASSE 1079. 
b. Factory-fabricated companion-flange assembly, for 175-psig minimum working 

pressure as required to suit system pressures. 

D. Dielectric-Flange Kits: 

1. Description: 

a. Nonconducting materials for field assembly of companion flanges. 
b. Pressure Rating: 175 psig. 
c. Gasket: Neoprene or phenolic. 
d. Bolt Sleeves: Phenolic or polyethylene. 
e. Washers: Phenolic with stainless steel backing washers. 
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2. Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type 
neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and 
stainless-steel backing washers. 

3. Separate companion flanges and stainless-steel bolts and nuts shall have 300-psig 
minimum working pressure where required to suit system pressures. 

E. Dielectric Nipples: 

1. Description: 

a. Standard: IAPMO PS 66. 
b. Electroplated steel nipple, complying with ASTM F 1545. 
c. Pressure Rating: 300 psig at 225 deg F (107 deg C). 
d. End Connections: Male threaded or grooved. 
e. Lining: Inert and noncorrosive, propylene. 

2.7 VALVES 

A. Globe, Check, Ball, and Butterfly Valves:  Comply with requirements specified in Section 
230523 "General-Duty Valves for HVAC Piping." 

B. Automatic Temperature-Control Valves, Actuators, and Sensors:  Comply with requirements 
specified in Section 230923 "Direct Digital Control (DDC) System for HVAC." 

C. Bronze, Calibrated-Orifice, Balancing Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Armstrong Pumps, Inc. 
b. Bell & Gossett Domestic Pump; a division of ITT Industries 
c. Flow Design Inc. 
d. Griswold Controls 
e. Taco 

2. Body:  Bronze, ball or plug type with calibrated orifice or venturi. 
3. Ball:  Brass or stainless-steel. 
4. Plug:  Resin. 
5. Seat:  PTFE. 
6. End Connections:  Threaded or socket. 
7. Pressure Gage Connections:  Integral seals for portable differential pressure meter. 
8. Handle Style:  Lever, with memory stop to retain set position. 
9. CWP Rating: Minimum 125 psig. 
10. Maximum Operating Temperature:  250 deg F (121 deg C). 

D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Armstrong Pumps, Inc. 



 
 HYDRONIC PIPING 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 232113-6 

b. Bell & Gossett Domestic Pump; a division of ITT Industries 
c. Flow Design Inc. 
d. Gerand Engineering Co. 
e. Griswold Controls 
f. Taco 

2. Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or 
venturi. 

3. Ball:  Brass or stainless-steel. 
4. Stem Seals:  EPDM O-rings. 
5. Disc:  Glass and carbon-filled PTFE. 
6. Seat:  PTFE. 
7. End Connections:  Flanged or grooved. 
8. Pressure Gage Connections:  Integral seals for portable differential pressure meter. 
9. Handle Style:  Lever, with memory stop to retain set position. 
10. CWP Rating:  Minimum 125 psig. 
11. Maximum Operating Temperature:  250 deg F (121 deg C). 

2.8 AIR CONTROL DEVICES 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Amtrol, Inc. 
2. Armstrong Pumps, Inc. 
3. Bell & Gossett Domestic Pump; a division of ITT Industries 
4. Taco 

B. Manual Air Vents: 

1. Body:  Bronze. 
2. Internal Parts:  Nonferrous. 
3. Operator:  Screwdriver or thumbscrew. 
4. Inlet Connection:  NPS 1/2 (DN 15). 
5. Discharge Connection:  NPS 1/8 (DN 6). 
6. CWP Rating:  150 psig. 
7. Maximum Operating Temperature:  225 deg F (107 deg C). 

2.9 HYDRONIC PIPING SPECIALTIES 

A. Y-Pattern Strainers: 

1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection. 
2. End Connections:  Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for 

NPS 2-1/2 (DN 65) and larger. 
3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with fifty 

percent (50%) free area. 
4. CWP Rating:  125 psig. 

B. Basket Strainers: 
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1. Body:  ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom drain 
connection. 

2. End Connections:  Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for 
NPS 2-1/2 (DN 65) and larger. 

3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with fifty 
percent (50%) free area. 

4. CWP Rating:  125 psig. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Heating medium piping, aboveground, NPS 2 (DN 50) and smaller shall be the following: 

1. Type K drawn-temper copper tubing, wrought-copper fittings, and brazed or pressure-
seal joints. 

B. Heating medium piping, aboveground, NPS 2-1/2 (DN 65) and larger, shall be the following: 

1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges 
and flange fittings, and welded and flanged joints. 

C. Chilled water piping, aboveground, NPS 2 (DN 50) and smaller shall be the following: 

1. Type K drawn-temper copper tubing, wrought-copper fittings, and brazed or pressure-
seal joints. 

D. Chilled water piping, aboveground, NPS 2-1/2 (DN 65) and larger, shall be the following: 

1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges 
and flange fittings, and welded and flanged joints. 

E. Cooling water piping installed aboveground shall be the following: 

1. Schedule 80 CPVC plastic pipe and fittings and solvent-welded joints. 

F. Makeup-water piping installed aboveground shall be the following: 

1. Type K drawn-temper copper tubing, wrought-copper fittings, and brazed or pressure-
seal joints. 

G. Condensate-Drain Piping: Schedule 40 PVC plastic pipe and fittings and solvent-welded joints.  

H. Cooling Tower Drain Piping: Schedule 80 CPVC plastic pipe and fittings and solvent-welded 
joints.  

I. Air-Vent Piping: 

1. Inlet:  Same as service where installed with metal-to-plastic transition fittings for plastic 
piping systems according to the piping manufacturer's written instructions. 

2. Outlet:  Type K, annealed-temper copper tubing with soldered or flared joints. 
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J. Safety-Valve-Inlet and -Outlet Piping for Heating Medium Piping:  Same materials and joining 
methods as for piping specified for the service in which safety valve is installed with metal-to-
plastic transition fittings for plastic piping systems according to the piping manufacturer's 
written instructions. 

3.2 VALVE APPLICATIONS 

A. Install shutoff-duty valves at each branch connection to supply mains, and at supply connection 
to each piece of equipment. 

B. Install calibrated-orifice, balancing valves at each branch connection to return main. 

C. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling terminal. 

D. Install check valves at each pump discharge and elsewhere as required to control flow direction. 

E. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and 
Pressure Vessel Code.  Install drip-pan elbow on safety-valve outlet and pipe without valves to 
the outdoors; and pipe drain to nearest floor drain or as indicated on Drawings.  Comply with 
ASME Boiler and Pressure Vessel Code: Section VIII, Division 1, for installation requirements. 

F. Install pressure-reducing valves at makeup-water connection to regulate system fill pressure. 

3.3 PIPING INSTALLATIONS 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicate piping locations and arrangements if such were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping 
as indicated unless deviations to layout are approved on Coordination Drawings. 

B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Select system components with pressure rating equal to or greater than system operating 
pressure. 
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K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing 
of valves. 

L. Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) ball valve, and short NPS 3/4 
(DN 20) threaded nipple with cap, at low points in piping system mains and elsewhere as 
required for system drainage. 

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow. 

N. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 

O. Install branch connections to mains using tee fittings in main pipe, with the branch connected to 
the bottom of the main pipe.  For up-feed risers, connect the branch to the top of the main pipe. 

P. Install valves according to Section 230523 "General-Duty Valves for HVAC Piping." 

Q. Install unions in piping, NPS 2 (DN 50) and smaller, adjacent to valves, at final connections of 
equipment, and elsewhere as indicated. 

R. Install flanges in piping, NPS 2-1/2 (DN 65) and larger, at final connections of equipment and 
elsewhere as indicated. 

S. Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, in-
line pump, and elsewhere as indicated.  Install NPS 3/4 (DN 20) nipple and ball valve in 
blowdown connection of strainers NPS 2 (DN 50) and larger.  Match size of strainer blowoff 
connection for strainers smaller than NPS 2 (DN 50). 

T. Identify piping as specified in Section 230553 "Identification for HVAC Piping and 
Equipment." 

U. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 
for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping." 

V. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Section 230517 “Sleeves and Sleeve Seals for HVAC 
Piping”. 

W. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 23 Section. 

3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 
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D. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
damaged. Do not use pipe sections that have cracked or open welds. 

E. Welded Joints: Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to "Quality Assurance" Article. 

F. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads. 

G. Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings 
according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. CPVC Piping: Join according to ASTM D 2846 Appendix. 
3. PVC Pressure Piping: Join ASTM D 1785 schedule number, PVC pipe, and PVC socket 

fittings according to ASTM D 2672. Join other-than-schedule number PVC pipe and 
socket fittings according to ASTM D 2855. 

4. PVC Non-Pressure Piping: Join according to ASTM D 2855. 

H. Pressure-Sealed Joints: Use manufacturer-recommended tools and procedure. Leave insertion 
marks on pipe after assembly. 

3.5 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric nipples. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges. 

D. Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange kits. 

3.6 VALVE PACKAGE INSTALLATION 

A. The straight pipe required to achieve three percent (3%) F.S. accuracy shall be incorporated as 
an integral part of the 0.50- to 2-inch valve assembly. Five (5) pipe diameters of straight pipe 
are required from a control valve for sizes 2.5- to 10-inch.  

B. Install balancing valves on the return lines of the coil as recommended by ASHRAE.  

C. Install in accordance with the manufacturer’s instructions. 
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3.7 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements in Section 230529 “Hangers and Supports for HVAC Piping and 
Equipment” for hanger, support, and anchor devices. Comply with the following requirements 
for maximum spacing of supports. 

B. Comply with requirements in Section 230548 “Vibration and Seismic Controls for HVAC 
Piping and Equipment” for seismic restraints. 

C. Install hangers for copper tubing and steel piping, with maximum horizontal spacing and 
minimum rod diameters, to comply with MSS-58, locally enforced codes, and authorities 
having jurisdiction requirements, whichever are most stringent. 

D. Support horizontal piping within 12 inches of each fitting and coupling. 

E. Support vertical runs of copper tubing and steel piping to comply with MSS-58, locally 
enforced codes, and authorities having jurisdiction requirements, whichever are most stringent. 

F. Support vertical runs of CPVC and PVC piping to comply with manufacturer's written 
instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever 
are most stringent. 

G. Install hangers for plastic piping, with maximum horizontal spacing and minimum rod 
diameters, to comply with manufacturer's written instructions, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

3.8 TERMINAL EQUIPMENT CONNECTIONS 

A. Sizes for supply and return piping connections shall be the same as or larger than equipment 
connections. 

B. Install control valves in accessible locations close to connected equipment. 

C. Install bypass piping with globe valve around control valve. If parallel control valves are 
installed, only one (1) bypass is required. 

D. Install ports for pressure gauges and thermometers at coil inlet and outlet connections. Comply 
with requirements in Section 230519 "Meters and Gages for HVAC Piping." 

3.9 HYDRONIC SPECIALTIES INSTALLATION 

A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required 
for system air venting. 

B. Install automatic air vents at high points of system piping in mechanical equipment rooms only.  
Manual vents at heat-transfer coils and elsewhere as required for air venting. 

C. Install in-line air separators in pump suction.  Install drain valve on air separators NPS 2 
(DN 50) and larger. 

D. Install tangential air separator in pump suction.  Install blowdown piping with gate or full-port 
ball valve; extend full size to nearest floor drain. 
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E. Install expansion tanks above the air separator.  Install tank fitting in tank bottom and charge 
tank.  Use manual vent for initial fill to establish proper water level in tank. 

1. Install tank fittings that are shipped loose. 
2. Support tank from floor or structure above with sufficient strength to carry weight of 

tank, piping connections, fittings, plus tank full of water.  Do not overload building 
components and structural members. 

F. Install expansion tanks on the floor.  Vent and purge air from hydronic system, and ensure tank 
is properly charged with air to suit system Project requirements. 

3.10 FIELD QUALITY CONTROL 

A. Prepare hydronic piping according to ASME B31.9 and as follows: 

1. Leave joints, including welds, uninsulated and exposed for examination during test. 
2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test 

pressure.  If temporary restraints are impractical, isolate expansion joints from testing. 
3. Flush hydronic piping systems with clean water; then remove and clean or replace 

strainer screens. 
4. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure shall be 

capable of sealing against test pressure without damage to valve.  Install blinds in flanged 
joints to isolate equipment. 

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to 
protect against damage by expanding liquid or other source of overpressure during test. 

B. Perform the following tests on hydronic piping: 

1. Use ambient temperature water as a testing medium unless there is risk of damage due to 
freezing.  Another liquid that is safe for workers and compatible with piping may be 
used. 

2. While filling system, use vents installed at high points of system to release air.  Use 
drains installed at low points for complete draining of test liquid. 

3. Isolate expansion tanks and determine that hydronic system is full of water. 
4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the 

system's working pressure.  Test pressure shall not exceed maximum pressure for any 
vessel, pump, valve, or other component in system under test.  Verify that stress due to 
pressure at bottom of vertical runs does not exceed ninety percent (90%) of specified 
minimum yield strength or 1.7 times "SE" value in Appendix A in ASME B31.9, 
"Building Services Piping." 

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, 
joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing 
components, and repeat hydrostatic test until there are no leaks. 

6. Prepare written report of testing. 

C. Perform the following before operating the system: 

1. Open manual valves fully. 
2. Inspect pumps for proper rotation. 
3. Set makeup pressure-reducing valves for required system pressure. 
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4. Inspect air vents at high points of system and determine if all are installed and operating 
freely (automatic type), or bleed air completely (manual type). 

5. Set temperature controls so all coils are calling for full flow. 
6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, 

cooling towers, to specified values. 
7. Verify lubrication of motors and bearings. 

3.11 ADJUSTING 

A. Mark calibrated nameplates of pump discharge valves after hydronic system balancing has been 
completed, to permanently indicate final balanced position. 

B. Perform these adjustments before operating the system: 

1. Open valves to fully open position.  Close coil bypass valves. 
2. Check pump for proper direction of rotation. 
3. Set automatic fill valves for required system pressure. 
4. Check air vents at high points of system and determine if all are installed and operating 

freely (automatic type), or bleed air completely (manual type). 
5. Set temperature controls so all coils are calling for full flow. 
6. Check operation of automatic bypass valves. 
7. Check and set operating temperatures of boilers, chillers, and cooling towers to design 

requirements. 
8. Lubricate motors and bearings. 

3.12 CLEANING 

A. Flush hydronic-piping systems with clean water.  Remove and clean or replace strainer screens.  
After cleaning and flushing hydronic-piping systems, but before balancing, remove disposable 
fine-mesh strainers in pump suction diffusers. 

3.13 PIPE PRESSURE TEST 

A. Perform pipe pressure test before connecting to existing piping.  

B. Preparation for testing: Prepare hydronic piping in accordance with ASME 1331.a and as 
follows: 

1. Leave joints including welds uninsulated and exposed for examination during test. 
2. Provide temporary restraints for expansion joints, which cannot sustain the reactions due 

to test pressure. If temporary restraints are not practical, isolate expansion joints from 
testing. 

3. Flush system with clean water.  Clean strainers. 
4. Isolate equipment that is not to be subjected to the test pressure from the piping.  If a 

valve is used to isolate the equipment, its closure shall be capable of sealing against the 
test pressure without damage to the valve.  Flanged joints at which blinds are inserted to 
isolate equipment need not be tested. 

5. Install relief valve set at a pressure no more than 1/3 higher than the test pressure, to 
protect against damage by expansion of liquid or other source of overpressure during the 
test. 
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C. Testing: Test hydronic piping as follows: 

1. Use ambient temperature water as the testing medium, except where there is a risk of 
damage due to freezing.  Another liquid may be used if it is safe for workmen and 
compatible with the piping system components. 

2. Use vents installed at high points in the system to release trapped air while filling the 
system.  Use drains installed at low points for complete removal of the liquid. 

3. Examine system to see that equipment and parts that cannot withstand test pressures are 
properly isolated.  Examine test equipment to ensure that it is tight and that low-pressure 
filling lines are disconnected. 

4. Subject piping system to a hydrostatic test pressure which at every point in the system is 
not less than 1.5 times the design pressure.  The test pressure shall not exceed the 
maximum pressure for any vessel, pump, valve or other component in the system under 
test.  Make a check to verify that the stress due to pressure at the bottom of vertical runs 
does not exceed either ninety percent (90%) of specified minimum yield strength, or 1.7 
times the "SE" value in Appendix A of ASME B31.9, Code for Pressure Piping, Building 
Services Piping. 

5. After the hydrostatic test pressure has been applied for at least 10 minutes, examine 
piping, joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or 
replacing components as appropriate, and repeat hydrostatic test until there are no leaks. 

END OF SECTION 232113 
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SECTION 232123 - HYDRONIC PUMPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Close-coupled, end-suction centrifugal pump. 

1.3 ACTION SUBMITTALS 

A. Product Data:  Include certified performance curves and rated capacities, operating 
characteristics, furnished specialties, final impeller dimensions, and accessories for each type of 
product indicated.  Indicate pump's operating point on curves. 

B. Complete Package information Product Data including:  

1. System summary sheet (where applicable). 
2. Shop drawing indicating dimensions, required clearances and location and size of each 

field connection. 
3. Power and control wiring diagram. 
4. System profile analysis including pump curves, system curve, and variable speed pump 

curves (where applicable). 
5. Pump data sheets – Rated capacities of selected models and indication of pump’s 

operating point on curves.  
6. Submittals on furnished specialties and accessories. 
7. Submittals must be specific to this project. Generic submittals will not be accepted. 
8. Hanging and support requirements should follow the recommendations in the 

manufacturer’s installation instructions.  

C. Shop Drawings:   

1. Show pump layout and connections.  Include setting drawings with templates for 
installing foundation and anchor bolts and other anchorages. 

2. Wiring Diagrams:  Power, signal, and control wiring. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For pumps to include in emergency, operation, and 
maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain hydronic pumps through one source from a single manufacturer. 
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B. Product Options:  Drawings indicate size, profiles, and dimensional requirements of hydronic 
pumps and are based on the specific system indicated.  Refer to Section 016000 "Product 
Requirements." 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

D. UL Compliance:  Comply with UL 778 for motor-operated water pumps. 

E. All equipment or components of this specification section shall meet or exceed the requirements 
and quality of the items herein specified, or as denoted on the Drawings.  

F. Ensure pump operation at specified system fluid temperatures without vapor binding and 
cavitation, are non-overloading in parallel or individual operation, and operate to ANSI/HI 
9.6.3.1 standard for Preferred Operating Region (POR) unless otherwise approved by the 
engineer. The pump NPSH shall confirm to the ANSI/HI 9.6.1-1997 standards for Centrifugal 
and Vertical Pumps for NPSH Margin.  

G. Ensure pump pressure ratings are at least equal to system’s maximum operating pressure at 
point where installed, but not less than specified.  

H. Equipment manufacturer shall be a company specializing in manufacture, assembly, and field 
performance of provided equipment with a minimum of twenty (20) years’ experience.  

I. Equipment provider shall be responsible for providing certified equipment start-up and, when 
noted, an in the field certified training session. New pump start-up shall be for the purpose of 
determining pump alignment, lubrication, voltage, and amperage readings. All proper electrical 
connections, pump’s balance, discharge and suction gauge readings, and adjustment of head, if 
required. A copy of the start-up report shall be made and sent to both the Contractor and to the 
Engineer. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Manufacturer's Preparation for Shipping:  Clean flanges and exposed machined metal surfaces 
and treat with anticorrosion compound after assembly and testing.  Protect flanges, pipe 
openings, and nozzles with wooden flange covers or with screwed-in plugs. 

B. Store pumps in dry location. 

C. Retain protective covers for flanges and protective coatings during storage. 

D. Protect bearings and couplings against damage from sand, grit, and other foreign matter. 

E. Comply with pump manufacturer's written rigging instructions. 

1.7 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases. 
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1.8 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Mechanical Seals:  One (1) mechanical seal for each model type of pump scheduled. 

PART 2 - PRODUCTS 

2.1 CLOSE-COUPLED, END SUCTION PUMP 

A. Basis of Design:  

1. Goulds Water Technology, a Xylem brand. 

B. Description:   

1. Horizontal close-coupled, end suction centrifugal pump unit. 
2. Pump unit shall be of one manufacturer and provided complete including electric motor. 

C. Pump Construction: 

1. Casing:   

a. The pump casing shall be concentric volute type, back pull-out design with ANSI 
Class 150 flanged suction and discharge connections and shall be constructed of 
ANSI Type 316L stainless-steel material. 

b. The pump discharge nozzle shall be center line oriented to allow simplified system 
design and installation.  

c. The complete pump unit shall be supported by the motor. 
d. Pump casing drain shall be provided with stainless-steel plugs. 

2. Wear Ring: 

a. A replaceable labyrinth type suction wear ring of ANSI Type 316L stainless-steel 
shall be provided and held securely by means of an interference fit in the casing 
suction. 

3. Impeller: 

a. The pump impeller shall be of enclosed design, constructed of ANSI Type 316L 
stainless-steel material, and key driven. A stainless-steel bolt and washer shall 
provide positive attachment of the impeller to the motor shaft. 

4. Seal Housing: 

a. The seal housing shall be constructed of ANSI Type 316L stainless-steel material 
and shall hold the stationary seat of the mechanical shaft seal. The seal housing 
shall be clamped in place over a machined fit on the motor adapter by the pump 
casing to maintain component alignment and is "O-ring" sealed to insure against 
leakage. 
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5. Mechanical Seal: 

a. The pump shaft seal shall be a John Crane Type 21 mechanical seal or equal, 
constructed of the following materials: 
 
1) Seal Type: Standard. 
2) Stationary Face: Silicon carbide. 
3) Rotating Face: Carbon. 
4) Elastomers : Viton. 
5) Metal Components: 18-8 stainless-steel. 

6. Shaft Sleeve: 

a. The pump shaft sleeve shall be constructed of ANSI Type 316L stainless-steel and 
shall be of the hook type design. Locked in place by the impeller without necessity 
of other mechanical locking devices. The sleeve design must allow the motor shaft 
to remain dry during pump operation. 

7. Motor Mounting Adapter: 

a. The rigid motor adapter of ASTM A 48 CL20 cast iron construction shall support 
the pump liquid end and maintain pump to motor alignment. A bottom port shall 
be provided to allow condensation or seal leakage to drain and not be retained 
within the adapter. 

8. Electric Motor: 

a. The motor shall be non-overloading NEMA standard design with JM shaft 
extension suitable for close-coupled pump mounting. 

2.2 PUMP SPECIALTY FITTINGS 

A. Suction Diffuser:  Angle pattern, 175-psig pressure rating, cast -iron body and end cap, pump-
inlet fitting; with bronze startup and bronze or stainless-steel permanent strainers; stainless-steel 
straightening vanes; drain plug; and factory-fabricated support. 

B. Triple-Duty Valve:  Angle or straight pattern, 175-psig pressure rating, cast-iron body, pump-
discharge fitting; with drain plug and bronze-fitted shutoff, balancing, and check valve features.  
Brass gage ports with integral check valve, and orifice for flow measurement. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine equipment foundations and anchor-bolt locations for compliance with requirements for 
installation tolerances and other conditions affecting performance of work. 

B. Examine roughing-in for piping systems to verify actual locations of piping connections before 
pump installation. 

C. Examine foundations and inertia bases for suitable conditions where pumps are to be installed. 
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D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PUMP INSTALLATION 

A. Install pump in accordance with manufacturer’s requirements.  

B. Install pump with access for periodic maintenance including removal of motors, impellers, 
couplings, and accessories. 

C. Independently support pumps and piping so weight of piping is not supported by pumps and 
weight of pumps is not supported by piping. 

D. Locate pump as near liquid source as possible (below level of liquid for automatic operation). 

E. Protect from freezing or floods. Provide with waterproof insulated cover.  

F. Allow adequate space for servicing and ventilation. 

G. For close-coupled pumps, the mounting frame must be flat and substantial to eliminate strain 
when tightening bolts. Use rubber mounts to minimize noise and vibration. Tighten motor hold-
down bolts before connecting piping to pump. 

H. Level or plumb suction and discharge flanges. 

I. All piping must be supported independently of the pump and must “line-up” naturally. Never 
draw piping into place by forcing the pump suction and discharge connections. 

J. Angular alignment of the flanges can best be accomplished using calipers at bolt locations. 

K. After completing piping, rotate unit by hand to check for binding. 

3.3 ALIGNMENT 

A. No field alignment is necessary on close-coupled pumps. 

B. Even though the pump-motor unit may have a factory alignment, in transit this alignment could 
be disturbed and must be checked prior to running. 

C. Check the tightness of all hold-down bolts before checking the alignment. 

D. If re-alignment is necessary, always move the motor. Shim as required. 

E. Final alignment is achieved when parallel and angular requirements are achieved with both 
pump and motor hold down bolts tight. 

1. Always recheck both alignments after adjusting. 

F. Parallel misalignment exists when the shafts are not concentric. Place dial indicator on one (1) 
hub and rotate this hub 360º while taking readings on the outside diameter of the other hub. 
Parallel alignment occurs when Total Indicator Reading is 0.005-inch or less. 
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G. Angular misalignment exists when the shafts are not parallel. Place dial indicator on one (1) hub 
and rotate this hub 360º while taking readings on the face of the other hub. Angular alignment is 
achieved when Total Indicator Reading is 0.005-inch or less. 

3.4 CONNECTIONS 

A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to machine to allow service and maintenance. 

C. Connect piping to pumps.  Install valves that are same size as piping connected to pumps. 

D. Reduction from line size to pump connection size shall be made with eccentric reducers 
attached to the pump with tops flat to allow continuity of flow.  

E. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles. 

F. Furnish and install triple duty valves on the discharge side of all pumps and furnish and install a 
line size shut-off valve on the suction side of all pumps. Anywhere that five (5) straight pipe 
diameters of pipe can not be provided on the inlet side of a pump a suction diffuser shall be 
used to provide appropriate flow distribution into the eye of the pump’s impeller.  

G. Install suction diffuser and shutoff valve on suction side of pumps. 

H. Provide temperature and pressure gauges at suction and discharge side of pumps.  

I. Install flexible connectors on suction and discharge sides of base-mounted pumps between 
pump casing and valves. 

J. Install pressure gages on pump suction and discharge, at integral pressure-gage tapping, or 
install single gage with multiple input selector valve. 

K. Install check valve and gate or ball valve on each condensate pump unit discharge. 

L. Proper access space around a device should be left for servicing the component. No less than 
the minimum recommended by the manufacturer.  

M. Provide an adequate number of isolation valves for service and maintenance of the system and 
its components.  

N. On systems where the final balancing procedure requires the triple duty valve to be throttled 
more than twenty-five percent (25%) to attain design flow (on a constant speed pumping 
system), and no future capacity has been built into the pump the pump impeller must be 
trimmed to represent actual system head resistance. The pump provider and engineer of record, 
based on the balancing contractor’s reports, shall determine the final impeller trim diameter.  

O. On systems with variable speed pumping system, the pump impeller shall not be trimmed. The 
pump provider and engineer of record, based on the balancing contractor’s reports, shall 
determine the final speed of pump.  
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P. All piping shall be brought to equipment and pump connections in such a manner so as to 
prevent the possibility of any loads or stresses being applied to the connections or piping. All 
piping shall be fitted to the pumps even though piping adjustments may be required after the 
pipe is installed.  

Q. On components that require draining, Contractor must provide piping to and discharging into 
appropriate drains.  

R. Provide drains for bases and seals, piped to and discharging into floor drains.  

S. Power wiring, as required, shall be the responsibility of the electrical contractor. All wiring 
shall be performed per manufacturer’s instruction and applicable state, federal, and local codes.  

T. Control wiring for remote mounted switches and sensor/transmitters shall be the responsibility 
of the controls contractor. All wiring shall be performed per manufacturer’s instructions and 
applicable state, federal, and local codes.  

3.5 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Check piping connections for tightness. 
3. Clean strainers on suction piping. 
4. Perform the following startup checks for each pump before starting: 

a. Verify bearing lubrication. 
b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is 

free to rotate with pump hot and cold.  If pump is bound or drags, do not operate 
until cause of trouble is determined and corrected. 

c. Verify that pump is rotating in the correct direction. 

5. Prime pump by opening suction valves and closing drains and prepare pump for 
operation. 

6. Start motor. 
7. Open discharge valve slowly. 

3.6 DEMONSTRATION  

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain hydronic pumps.  Refer to Section 017900 "Demonstration and 
Training." 

END OF SECTION 232123 
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SECTION 232300 - REFRIGERANT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Refrigerant pipes and fittings. 
2. Refrigerant piping valves and specialties. 
3. Refrigerants. 

B. Related Sections include the following: 

1. Section 230719 "HVAC Piping Insulation". 
2. Section 236200 “Packaged Compressor and Condenser Units”. 
3. Section 238216.13 “Refrigerant Air Coils”. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of valve, refrigerant piping, and piping specialty. 

1. Include pressure drop, based on manufacturer's test data, for the following: 

a. Thermostatic expansion valves. 
b. Solenoid valves. 
c. Filter dryers. 
d. Strainers. 
e. Pressure-regulating valves. 

B. Shop Drawings: 

1. Show layout of refrigerant piping and specialties, including pipe, tube, and fitting sizes; 
flow capacities; valve arrangements and locations; slopes of horizontal runs; oil traps; 
double risers; wall and floor penetrations; and equipment connection details. 

2. Show piping size and piping layout, including oil traps, double risers, specialties, and 
pipe and tube sizes to accommodate, as a minimum, equipment provided, elevation 
difference between compressor and evaporator, and length of piping to ensure proper 
operation and compliance with warranties of connected equipment. 

3. Show interface and spatial relationships between piping and equipment. 
4. Shop Drawing Scale: ¼-inch equals 1 foot. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 
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B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For refrigerant valves and piping specialties to include in 
maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to 2010 ASME Boiler and 
Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications." 

B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 

C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 

1.7 PRODUCT STORAGE AND HANDLING 

A. Store piping with end caps in place to ensure that piping interior and exterior are clean when 
installed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Line Test Pressure for Refrigerant R-410A: 

1. Suction Lines for Air-Conditioning Applications: 300 psig. 
2. Suction Lines for Heat-Pump Applications: 535 psig. 
3. Hot-Gas and Liquid Lines: 535 psig. 

2.2 COPPER TUBE AND FITTINGS 

A. Copper Tube: ASTM B 280, Type ACR. 

B. Wrought-Copper Fittings: ASME B16.22. 

C. Wrought-Copper Unions: ASME B16.22. 

D. Brazing Filler Metals: AWS A5.8. 

E. Flexible Connectors: 

1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective 
jacket. 

2. End Connections: Socket ends. 
3. Offset Performance: Capable of minimum ¾-inch misalignment in minimum 7-inch-long 

assembly. 
4. Working Pressure Rating: Factory test at minimum 500 psig. 
5. Maximum Operating Temperature: 250 deg F. 
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2.3 VALVES AND SPECIALTIES 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Danfoss Inc. 
2. Heldon Products; Henry Technologies 
3. Parker Hannifin Corp. 
4. Paul Mueller Company 

B. Diaphragm Valves: 

1. Body and Bonnet: Forged brass or cast bronze; globe design with straight-through or 
angle pattern. 

2. Diaphragm: Phosphor bronze and stainless-steel with stainless-steel spring. 
3. Operator: Rising stem and hand wheel. 
4. Seat: Nylon. 
5. End Connections: Socket, union, or flanged. 
6. Working Pressure Rating: 500 psig. 
7. Maximum Operating Temperature: 275 deg F. 

C. Packed-Angle Valves: 

1. Body and Bonnet: Forged brass or cast bronze. 
2. Packing: Molded stem, back seating, and replaceable under pressure. 
3. Operator: Rising stem. 
4. Seat: Non-rotating, self-aligning polytetrafluoroethylene. 
5. Seal Cap: Forged-brass or valox hex cap. 
6. End Connections: Socket, union, threaded, or flanged. 
7. Working Pressure Rating: 500 psig. 
8. Maximum Operating Temperature: 275 deg F. 

D. Check Valves: 

1. Body: Ductile iron, forged brass, or cast bronze; globe pattern. 
2. Bonnet: Bolted ductile iron, forged brass, or cast bronze; or brass hex plug. 
3. Piston: Removable polytetrafluoroethylene seat. 
4. Closing Spring: Stainless-steel. 
5. Manual Opening Stem: Seal cap, plated-steel stem, and graphite seal. 
6. End Connections: Socket, union, threaded, or flanged. 
7. Maximum Opening Pressure: 0.50 psig. 
8. Working Pressure Rating: 500 psig. 
9. Maximum Operating Temperature: 275 deg F. 

E. Service Valves: 

1. Body: Forged brass with brass cap including key end to remove core. 
2. Core: Removable ball-type check valve with stainless-steel spring. 
3. Seat: Polytetrafluoroethylene. 
4. End Connections: Copper spring. 
5. Working Pressure Rating: 500 psig. 
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F. Refrigerant Locking Caps: 

1. Description: Locking-type, tamper-resistant, threaded caps to protect refrigerant charging 
ports from unauthorized refrigerant access and leakage. 

2. Material: Brass, with protective shroud or sleeve. 
3. Special Tool: For installing and unlocking. 

G. Solenoid Valves: Comply with AHRI 760 and UL 429; listed and labeled by a National 
Recognized Testing Laboratory (NRTL). 

1. Body and Bonnet: Plated steel. 
2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless-steel. 
3. Seat: Polytetrafluoroethylene. 
4. End Connections: Threaded. 
5. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location 

with ½-inch conduit adapter, and appropriate voltage ac coil. 
6. Working Pressure Rating: 400 psig. 
7. Maximum Operating Temperature: 240 deg F. 

H. Safety Relief Valves: Comply with 2010 ASME Boiler and Pressure Vessel Code; listed and 
labeled by an NRTL. 

1. Body and Bonnet: Ductile iron and steel, with neoprene O-ring seal. 
2. Piston, Closing Spring, and Seat Insert: Stainless-steel. 
3. Seat: Polytetrafluoroethylene. 
4. End Connections: Threaded. 
5. Working Pressure Rating: 400 psig. 
6. Maximum Operating Temperature: 240 deg F. 

I. Thermostatic Expansion Valves: Comply with AHRI 750. 

1. Body, Bonnet, and Seal Cap: Forged brass or steel. 
2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless-steel. 
3. Packing and Gaskets: Non-asbestos. 
4. Capillary and Bulb: Copper tubing filled with refrigerant charge. 
5. Suction Temperature:40 deg F. 
6. Superheat: Adjustable. 
7. Reverse-flow option (for heat-pump applications). 
8. End Connections: Socket, flare, or threaded union. 
9. Working Pressure Rating: 700 psig. 

J. Hot-Gas Bypass Valves: Comply with UL 429; listed and labeled by an NRTL. 

1. Body, Bonnet, and Seal Cap: Ductile iron or steel. 
2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless-steel. 
3. Packing and Gaskets: Non-asbestos. 
4. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless-steel. 
5. Seat: Polytetrafluoroethylene. 
6. Equalizer: External. 
7. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location 

with ½-inch conduit adapter and 24-V ac coil. 
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8. End Connections: Socket. 
9. Throttling Range: Maximum 5 psig  
10. Working Pressure Rating: 500 psig. 
11. Maximum Operating Temperature: 240 deg F. 

K. Angle-Type Strainers: 

1. Body: Forged brass or cast bronze. 
2. Drain Plug: Brass hex plug. 
3. Screen: 100-mesh monel. 
4. End Connections: Socket or flare. 
5. Working Pressure Rating: 500 psig. 
6. Maximum Operating Temperature: 275 deg F. 

L. Moisture/Liquid Indicators: 

1. Body: Forged brass. 
2. Window: Replaceable, clear, fused glass window with indicating element protected by 

filter screen. 
3. Indicator: Color coded to show moisture content in parts per million (ppm). 
4. Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm. 
5. End Connections: Socket or flare. 
6. Working Pressure Rating: 500 psig. 
7. Maximum Operating Temperature: 240 deg F. 

M. Replaceable-Core Filter Dryers: Comply with AHRI 730. 

1. Body and Cover: Painted-steel shell with ductile-iron cover, stainless-steel screws, and 
neoprene gaskets. 

2. Filter Media: 10-micron, pleated with integral end rings; stainless-steel support. 
3. Desiccant Media: Activated alumina or charcoal. 
4. Designed for reverse flow (for heat-pump applications). 
5. End Connections: Socket. 
6. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential 

measurement. 
7. Maximum Pressure Loss: 2 psig. 
8. Working Pressure Rating: 500 psig. 
9. Maximum Operating Temperature: 240 deg F. 

N. Permanent Filter Dryers: Comply with AHRI 730. 

1. Body and Cover: Painted-steel shell. 
2. Filter Media: 10-micron, pleated with integral end rings; stainless-steel support. 
3. Desiccant Media: Activated alumina. 
4. Designed for reverse flow (for heat-pump applications). 
5. End Connections: Socket. 
6. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential 

measurement. 
7. Maximum Pressure Loss: 2 psig. 
8. Working Pressure Rating: 500 psig. 
9. Maximum Operating Temperature: 240 deg F. 
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O. Receivers: Comply with AHRI 495. 

1. Comply with 2010 ASME Boiler and Pressure Vessel Code; listed and labeled by an 
NRTL. 

2. Comply with UL 207; listed and labeled by an NRTL. 
3. Body: Welded steel with corrosion-resistant coating. 
4. Tappings: Inlet, outlet, liquid level indicator, and safety relief valve. 
5. End Connections: Socket or threaded. 
6. Working Pressure Rating: 500 psig. 
7. Maximum Operating Temperature: 275 deg F. 

P. Liquid Accumulators: Comply with AHRI 495. 

1. Body: Welded steel with corrosion-resistant coating. 
2. End Connections: Socket or threaded. 
3. Working Pressure Rating: 500 psig. 
4. Maximum Operating Temperature: 275 deg F. 

2.4 REFRIGERANTS 

A. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane. 

B. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Atofina Chemicals, Inc. 
2. DuPont Company; Fluorochemicals Div. 
3. Honeywell, Inc.; Genetron Refrigerants 
4. INEOS Fluor Americas LLC 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A 

A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications:  Copper, 
Type ACR, annealed-temper tubing and wrought-copper fittings with brazed joints. 

B. Hot-Gas and Liquid Lines:  Copper, Type ACR annealed- or drawn-temper tubing and wrought-
copper fittings with brazed joints. 

C. Safety-Relief-Valve Discharge Piping: Copper, Type ACR, annealed- or drawn-temper tubing 
and wrought-copper fittings with brazed joints. 

3.2 VALVE AND SPECIALTY APPLICATIONS 

A. Install diaphragm packless valves in suction and discharge lines of compressor. 

B. Install service valves for gage taps at inlet and outlet of hot-gas bypass valves and strainers if 
they are not an integral part of valves and strainers. 

http://www.specagent.com/LookUp/?ulid=3417&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812572&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823994&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823995&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812573&mf=04&src=wd
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C. Install a check valve at the compressor discharge and a liquid accumulator at the compressor 
suction connection. 

D. Except as otherwise indicated, install diaphragm packless valves on inlet and outlet side of filter 
dryers. 

E. Install a full-size, three-valve bypass around filter dryers. 

F. Install solenoid valves upstream from each expansion valve and hot-gas bypass valve. Install 
solenoid valves in horizontal lines with coil at top. 

G. Install thermostatic expansion valves as close as possible to distributors on evaporators. 

1. Install valve so diaphragm case is warmer than bulb. 
2. Secure bulb to clean, straight, horizontal section of suction line using two (2) bulb straps. 

Do not mount bulb in a trap or at bottom of the line. 
3. If external equalizer lines are required, make connection where it will reflect suction-line 

pressure at bulb location. 

H. Install safety relief valves where required by 2010 ASME Boiler and Pressure Vessel Code. 
Pipe safety-relief-valve discharge line to outside according to ASHRAE 15. 

I. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or 
at the inlet of the evaporator coil capillary tube. 

J. Install strainers upstream from and adjacent to the following unless they are furnished as an 
integral assembly for the device being protected: 

1. Solenoid valves. 
2. Thermostatic expansion valves. 
3. Compressor. 

K. Install filter dryers in liquid line between compressor and thermostatic expansion valve, and in 
the suction line at the compressor. 

L. Install receivers sized to accommodate pump-down charge. 

M. Install flexible connectors at compressors. 

3.3 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems; indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations. Install piping as indicated unless 
deviations to layout are approved on Shop Drawings. 

B. Install refrigerant piping according to ASHRAE 15. 

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 
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D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping adjacent to machines to allow service and maintenance. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Select system components with pressure rating equal to or greater than system operating 
pressure. 

J. Refer to Section 230923 "Direct Digital Control (DDC) System for HVAC" for solenoid valve 
controllers, control wiring, and sequence of operation. 

K. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 
fittings. 

L. Arrange piping to allow inspection and service of refrigeration equipment. Install valves and 
specialties in accessible locations to allow for service and inspection. Install access doors or 
panels if valves or equipment requiring maintenance is concealed behind finished surfaces. 

M. Install refrigerant piping in protective conduit where installed below ground. 

N. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical 
injury. 

O. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 
compressor. 

2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

P. When brazing, remove solenoid-valve coils and sight glasses; also remove valve stems, seats, 
and packing, and accessible internal parts of refrigerant specialties. Do not apply heat near 
expansion-valve bulb. 

Q. Install piping with adequate clearance between pipe and adjacent walls and hangers or between 
pipes for insulation installation. 

R. Identify refrigerant piping and valves according to Section 230553 "Identification for HVAC 
Piping and Equipment." 

S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping." 



  
 REFRIGERANT PIPING 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 232300-9 

T. Install sleeve seals for piping penetrations of walls. Comply with requirements for sleeve seals 
specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping." 

3.4 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, 
to prevent scale formation. 

D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and 
Tube." 

1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings with copper 
pipe. 

2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or steel. 

3.5 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for seismic restraints in Section 230548 "Vibration and Seismic 
Controls for HVAC." 

B. Comply with Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for 
hangers, supports, and anchor devices. 

C. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long. 
2. Roller hangers and spring hangers for individual horizontal runs 20 feet or longer. 
3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, 

supported on a trapeze. 
4. Spring hangers to support vertical runs. 
5. Copper-clad hangers and supports for hangers and supports in direct contact with copper 

pipe. 

D. Install hangers for copper tubing, with maximum horizontal spacing and minimum rod 
diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

E. Support horizontal piping within 12 inches of each fitting. 

F. Support vertical runs of copper tubing to comply with MSS-58, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

3.6 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Comply with ASME B31.5, Chapter VI. 
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2. Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser, 
evaporator, and safety devices from test pressure if they are not rated above the test 
pressure. 

3. Test high- and low-pressure side piping of each system separately at not less than the 
pressures indicated in "Performance Requirements" Article. 

a. Leak testing shall be in accordance with the associated equipment manufacturer’s 
requirements. 

b. If leak is detected, remake leaking joints using new materials and retest in 
accordance with the associated equipment manufacturer’s requirements. 

B. Prepare test and inspection reports. 

3.7 SYSTEM CHARGING 

A. Charge system using the following procedures: 

1. Install core in filter dryers after leak test but before evacuation. 
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers. If vacuum 

holds for 12 hours, system is ready for charging. 
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig. 
4. Charge system with a new filter-dryer core in charging line. 

3.8 ADJUSTING 

A. Adjust thermostatic expansion valve to obtain proper evaporator superheat. 

B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating 
suction pressure. 

C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system 
design temperature. 

D. Perform the following adjustments before operating the refrigeration system, according to 
manufacturer's written instructions: 

1. Open shutoff valves in condenser water circuit. 
2. Verify that compressor oil level is correct. 
3. Open compressor suction and discharge valves. 
4. Open refrigerant valves except bypass valves that are used for other purposes. 
5. Check open compressor-motor alignment and verify lubrication for motors and bearings. 

E. Replace core of replaceable filter dryer after system has been adjusted and after design flow 
rates and pressures are established. 

END OF SECTION 232300 
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SECTION 232513 - WATER TREATMENT FOR CLOSED-LOOP HYDRONIC SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes the following: 

1. Chemical inhibitors for water. 
2. Chemicals for inhibitors and cleaning. 
3. Inhibited propylene glycol. 

B. Provide a Chemical Services Provider (CSP) to perform the services described below. 

C. Provide water treatment products and services including: 

1. Chemicals for cleaning, passivation, and treatment of each system. 
2. On-going treatment, chemicals, testing, certification, and reports to demonstrate effective 

water treatment is always maintained. 

D. Provide a complete chemical water treatment program during construction for all new and 
existing piping networks. The program shall include water analysis, chemicals, testing, 
consulting, and service for the following systems: 

1. Existing Heating Medium System:  

a. The existing heating medium loop shall be drained, flushed  and treated prior to 
filling with new propylene glycol of concentration and freeze protection listed in 
paragraph 2.4 below.  

b. The existing heating medium is the Tecogen loop and is currently monitored by 
Tecogen.  This must be coordinated with Tecogen.  

2. Chilled Water System. 

E. Provide recommended testing procedures and chemical treatment schedule for Owner's 
personnel. This information shall be submitted to the Owner. 

1.3 ACTION SUBMITTALS 

A. Product Data: Include rated capacities, operating characteristics, and furnished specialties and 
accessories for the following products: 

1. Product specifications and MSDS’s for each chemical used. 
2. Cleaning procedures. 
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3. Passivation procedures. 
4. Chemical treatment procedures. 

B. Shop Drawings to include detailed equipment assemblies indicating dimensions, weights, loads, 
required clearances, method of field assembly, components, and the location and size of each 
field connection as necessary to assist the mechanical contractor with proper system 
installations. 

1.4 INFORMATIONAL SUBMITTALS 

A. Water Analysis Provider Qualifications: Verification of experience and capability of HVAC 
water-treatment service provider. 

B. Field quality-control reports. 

C. Other Informational Submittals: 

1. Water-Treatment Program: Written sequence of operation on an annual basis for the 
application equipment required to achieve water quality defined in "Performance 
Requirements" Article. 

2. Water Analysis: Illustrate water quality available at Project site. 

1.5 QUALITY ASSURANCE 

A. HVAC Water-Treatment Service Provider Qualifications: An experienced HVAC water-
treatment service provider capable of analyzing water qualities, installing water-treatment 
equipment, and applying water treatment as specified in this Section.  

B. Conform to all applicable Codes, Regulations, and Municipal requirements for the use and 
disposal of chemicals (including cleaning compounds) and waste to public sewer systems. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. The HVAC Water-Treatment Service Provider shall provide all cleaning and treatment 
chemicals, basic services, testing, equipment, and materials necessary for a complete water 
treatment program. The HVAC Water-Treatment Service Provider shall use the existing ports 
and point of connection in the existing system.  Coordinate locations in field.  

B. The HVAC Water-Treatment Service Provider shall perform an analysis of the supply water to 
determine the type and quantities of chemical treatment needed to maintain the required water 
quality to prevent corrosion, scaling, and biological growth. The HVAC Water-Treatment 
Service Provider will at a minimum, provide weekly site visits to verify proper water treatment 
for the first month after any system or part of a system is treated. Provide monthly visits 
thereafter, or more often if required to assure performance requirements are being met, to 
analyze water samples, inspect equipment, and add additional chemicals as required to maintain 
proper water treatment, until final written Owner acceptance of the respective system. 
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C. At each site visit HVAC Water-Treatment Service Provider shall analyze each system for 
corrosion inhibitors, pH, total iron, total copper, bacteria levels (provide monthly analytical 
laboratory analysis), and conductivity; inspect loss from corrosion coupons (provide analytical 
laboratory analysis every three (3) months), record make-up meter readings, and perform any 
other tests necessary to validate that corrosion, scale, and organic growth is being prevented.  

D. Reports: 

1. Submit a written startup test report for each system placed into service.  
2. A service report shall be prepared on site by the HVAC Water-Treatment Service 

Provider, submitted at the time of each service visit (with copies immediately provided to 
the Owner and Commissioner), which shall include all required test results and 
recommendations.  

3. Additionally, provide final reports for approval to the Owner regarding each site service 
visit, certified by an Officer of the CSP, within one (1) week of any water treatment 
activity. Such reports shall include the results of any field or lab tests. Reports shall 
clearly state if the required water quality and maximum corrosion rates are being 
achieved. 

4. At a minimum, each report shall include the following information 

a. System Treated:  

1) Date  
2) Conductivity  
3) pH  
4) Total Iron 
5) Total Copper  
6) Calcium Hardness 
7) Magnesium Hardness 
8) Chloride 
9) Sulfate 
10) Bacteria(cfu) (monthly analytical laboratory analysis)  
11) Coupon Corrosion Rates (3-month analytical laboratory analysis)  
12) Corrosion Inhibitor level (ppm)  
13) Silica level (ppm) 

5. Conduct final on-site system turn over meeting with Owner and Commissioner. Present 
final validation report demonstrating that performance requirements have been achieved 
and that each system is currently properly treated.  

2.2 TREATMENT PROGRAM – FLUSHING AND CLEANING                                                               

A. Cleaning chemicals shall be non-phosphate and non-acidic.  

B. Flush and clean all new and reused piping.  

C. Provide a flush/clean plan for approval. Provide and later remove all temporary bypasses, 
drains, vents, etc. required to flush and clean the system. Temporary components for flushing 
and cleaning are not indicated on the Drawings.  
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D. Flush and clean systems per the general procedures specified in Related Sections; clean systems 
per the approved cleaning procedures submitted under this specification section. Provide and 
install all required cleaning chemicals.  

E. Verify that adequate cleaning chemical was added, that cleaning was effective, and test that 
cleaning chemicals were properly rinsed from the system. Provide a report certifying that 
cleaning and rinsing, was properly executed.  

F. Provide passivation and chemical treatment immediately after each system has been cleaned and 
flushed. Systems shall not stand filled with fluids for periods longer than 48 hours without 
beginning flushing and cleaning which shall immediately be followed by the passivation and 
chemical treatment procedures.  

2.3 TREATMENT PROGRAM – CHEMICAL TREATMENT AND PASSIVATION  

A. Provide passivation and chemical treatment per the approved chemical treatment procedures. 
Chemically treat new and reused piping networks using chemicals and treatment procedures 
compatible with the system being cleaned and the chemical treatment chemicals in existing 
piping systems being connected to. Test existing piping systems or otherwise determine 
chemical treatment in existing piping and validate compatibility. Note that existing systems may 
be silica based, adjust water treatment program accordingly.  

B. When connecting into active existing systems, treat piping networks installed and verify by lab 
analysis that the treatment levels per the treatment plan have been attained prior to connecting 
into the existing active system. Submit validating report for approval.  

1. Do not connect into existing active system until report is approved by Owner.  
2. Provide temporary valves, piping, and accessories as required to treat the project’s piping 

prior to connection to the active system.  

C. Provide passivation/chemical treatment at system startup or immediately upon operation of a 
system, whichever comes first.  

D. Provide chemical treatment immediately after each system has been cleaned and flushed. 
Thereafter immediately begin the approved water treatment maintenance program to passivate 
and prevent corrosion, scale, and organic growth and to maintain treatment chemical levels. 
Note that systems or parts of systems will not typically be started at the same time; adjust 
treatment strategy accordingly.  

E. Provide chemicals that comply with State and Federal regulations.  

F. Chemical inhibitor shall be polymer based and contain azole in an amount appropriate for the 
percentage of internal copper surface area of the system piping. Provide products with PTSA 
(pToluenesulfonic acid) florescent tracer dyes. Molybdenum shall not be used as a tracer. 
Optionally, for hot water heating systems only, nitrite/azole-based inhibitors may be used.  

G. No chemicals shall contain chromates or inorganic phosphates.  

H. Utilize non-oxidizing biocides in the event sterilization is required.  

I. Adjust chemical concentrations as required to achieve the required performance. 
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2.4 PERFORMANCE REQUIREMENTS 

A. The water treatment programs proposed by the HVAC Water-Treatment Service Provider shall 
maintain corrosion rates below 0.5 mils per year for mild steel and 0.1 mils per year for copper. 
These rates shall be verified with corrosion coupons provided by the HVAC Water-Treatment 
Service Provider Coupons shall be analyzed in the HVAC Water-Treatment Service Provider’s 
analytical laboratory every three (3) months, more often if required, to assure these levels are 
not exceeded.  

B. Microbiological growth levels shall be maintained below 10,000 cfu’s aerobic bacteria and 10 
cfu’s anaerobic bacteria. The HVAC Water-Treatment Service Provider shall perform detailed 
microbiological culturing at the HVAC Water-Treatment Service Provider’s company’s 
analytical laboratory monthly, more often if required, to assure these levels are not exceeded 
Water quality for hydronic systems shall minimize corrosion, scale buildup, and biological 
growth for optimum efficiency of hydronic equipment without creating a hazard to operating 
personnel or the environment. 

C. Inhibited Propylene Glycol: 

1. Acceptable Manufacturer:  

a. Dow Chemical  
b. Chem-Aqua 

2. Propylene glycol with inhibitor additive, to provide freeze protection for heat-transfer 
fluid and corrosion protection for carbon steel, brass, copper, stainless-steel, and cast-iron 
piping and fittings. 

3. Inhibitor creates a passive layer on all surfaces that contact propylene glycol to prevent 
corrosion and stabilizes fluid pH, to compensate for acids formed from glycol 
degradation. 

4. pH value shall be maintained between the equipment manufacturer’s required range.  
Coordinate range in field.  

5. Concentrated inhibited propylene glycol is to be ninety-five and one-half percent 
(95.5%) percent propylene glycol by weight and four and one-half percent (4.5%) 
performance additives. 

6. Concentrated inhibited propylene glycol is mixed with water in proper proportion 
specified by the manufacturer to provide freeze protection to minus 10 deg F. Premixed 
heat-transfer fluid may be used, or glycol/water mixture may be prepared at the time of 
installation. Refer to Schedule for acceptable glycol concentration percent (%) by 
volume. 

7. Provide only propylene glycol that is specifically blended for HVAC application. 
Automotive-type antifreeze is unacceptable. 

PART 3 - EXECUTION 

3.1 EXAMINATION AND PREPARATION  

A. Prior to treatment activities, meet with the Contractor to verify treatment procedures, discuss 
coordination with existing piping networks, and to coordinate treatment activities with 
construction schedule. 
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B. Flush and clean system. 

3.2 WATER ANALYSIS 

A. Perform an analysis of supply water to determine quality of water available at Project site. 
Water quality shall be within the guidelines of the Glycol Manufacturer. 

3.3 INSTALLATION  

A. Mount sensors and injectors in existing connections in piping circuits. If connections are not 
readily accessible, coordinate and provide other locations as needed.  

B. Install all required components, and chemically passivate/treat and maintain the system as 
described in Part 2. 

C. Use and dispose of chemicals and wastewater (including from existing piping networks) per the 
Quality Assurance section of this specification. All costs of disposal shall be borne by the 
Contractor.  

D. Provide and install all chemicals and all incidental components. Install equipment at locations 
shown on the Drawings. Follow the manufacturer’s installation and startup instructions.  

E. Passivate and chemically treat each system immediately after it has been cleaned and flushed.  

F. The treatment program shall begin at system start-up or immediately upon first operation of the 
system by the Contractor for temporary heating and cooling, whichever comes first. Continue 
the program until Substantial Completion.  

3.4 INSTALLATION OF PREMIXED INHIBITED PROPYLENE GLYCOL SYSTEM 

A. Following system flushing and cleaning, drain the entire piping system. Add premixed 
propylene glycol/inhibitor solution into the system. Circulate system fluid, adding additional 
pre-mixed glycol/inhibitor as required until all air is purged from the system.  

B. Sample fluid, measure concentration of glycol and inhibitor. Drain system fluid as required and 
add additional pre-mixed solution to achieve the design concentration of glycol and the 
manufacturer's recommended concentration of inhibitor. Submit report of activities, including 
volumes of all fluids used.  

C. Perform an analysis of supply water to determine quality of water available at Project site. 

3.5 CONNECTIONS 

A. Where installing piping adjacent to equipment, allow space for service and maintenance. 

B. Install shutoff valves on HVAC water-treatment inlet and outlet connections.  

3.6 FIELD QUALITY CONTROL 

A. The HVAC Water-Treatment Service Provider shall:  
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1. Verify that systems and equipment have been properly cleaned, flushed, and filled with 
water, and are fully operational before introducing operational chemicals for water-
treatment systems. 

2. Introduce and maintain chemical treatment to achieve the specified performance 
requirements.  

3. Submit a written startup test report for each system placed into service.  
4. Provide validation testing and required reports.  
5. Attend final on-site system turn over meeting with Owner and Commissioner. Present 

final validation report demonstrating that performance requirements have been achieved 
and that each system is currently properly treated. 

3.7 OWNER TRAINING 

A. HVAC Water-Treatment Service Provider shall train Owner's maintenance personnel on 
equipment operation, adding and maintaining proper chemical levels, troubleshooting, 
servicing, and preventative maintenance procedures. Do not conduct training until after startup 
and commissioning is completed.  

B. Provide training using documents including the approved Operations and Maintenance manuals. 
Provide these documents to the Owner at least two (2) weeks prior to the training to allow 
sufficient time for review. 

C. Provide 2 hours training minimum. 

D. Schedule training at least seven (7) days in advance, at date and time approved by Owner. 

END OF SECTION 232513 
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SECTION 232923 - VARIABLE FREQUENCY DRIVES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes all variable frequency drives. All standard and optional features shall be 
included within the variable frequency drive panel. 

1.2 COORDINATION 

A. The Variable Frequency Drive Manufacturer Representative shall furnish the Variable 
Frequency Drives including start-up for all pump and fan motors as indicated on the Equipment 
Schedules. The pump and fan Variable Frequency Drives shall be field installed by the 
mechanical contractor and wired by the electrical contractor as indicated in Part 3. The 
electrical contractor shall furnish and install disconnects as required to meet all state and local 
codes. 

1.3 DESCRIPTION 

A. This specification is to cover a complete Variable Frequency Drive (VFD aka: VSD, AFD, 
ASD, Inverter, AC Drive, et al) consisting of a pulse width modulated (PWM) inverter designed 
for use with a standard NEMA Design B induction motor. 

B. The drive manufacturer shall supply the drive and all necessary options as herein specified.  The 
manufacturer shall have been engaged in the production of this type of equipment for a 
minimum of twenty (20) years. VFDs that are manufactured by a third party and “brand 
labeled” shall not be acceptable.  Drive manufacturers who do not build their own power boards 
and assemblies, or do not have full control of the power board manufacturing and quality 
control, shall be considered as a “brand labeled” drive.  All VFDs installed on this project shall 
be from the same manufacturer. 

1.4 QUALITY ASSURANCE 

A. Referenced Standards and Guidelines: 

1. Institute of Electrical and Electronic Engineers (IEEE) 

a. IEEE 519-1992, Guide for Harmonic Content and Control 

2. Underwriters Laboratories (as appropriate) 

a. UL508 
b. UL508A 
c. UL508C 

3. National Electrical Manufacturer’s Association (NEMA) 

a. ICS 7.0, AC Adjustable Speed Drives 
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b. NEMA ICS 3.1 - Safety Standards for Construction and Guide for Selection, 
Installation and Operation of Variable Frequency Drive Systems 

c. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 

4. International Electrotechnical Commission (IEC) 

a. EN/IEC 61800-3 

5. National Electric Code (NEC) 

a. NEC 430.120, Adjustable-Speed Drive Systems 

6. International Building Code (IBC) 

a. 2015 IBC Seismic – referencing ASC 7-05 and ICC AC-156 

B. Qualifications: 

1. VFDs and options shall be UL508 listed as a complete assembly.  The base VFD shall be 
UL listed for 100 kA SCCR without the need for input fuses. Base VFDs with red label 
UL stickers requiring additional branch circuit protection are not acceptable. 

2. VFD shall have a minimum MTBF (mean time between failures) rating of twenty-eight 
(28) years (245,280 hours). 

3. CE Mark – The base VFD shall conform to the European Union Electromagnetic 
Compatibility directive, a requirement for CE marking.  The VFD shall meet product 
standard EN 61800-3 for the First Environment restricted level (Category C2).  Base 
drives that only meet the Second Environment (Category C3, C4) shall be supplied with 
external filters to bring the drive in compliance with the First Environment levels. 

4. The entire VFD assembly, including the bypass (if specified), shall be seismically 
certified and labeled as such in accordance with the 2015 International Building Code 
(IBC): 

a. VFD manufacturer shall provide seismic certification and installation requirements 
at time of submittal. 

b. Seismic importance factor of 1.5 rating is required and shall be based upon actual 
shake test data as defined by ICC AC-156. 

c. Seismic ratings based upon calculations alone are not acceptable. Certification of 
Seismic rating must be based on testing done in all three (3) axes of motion. 

5. Acceptable Manufacturers 

a. ABB; ACH Series 

6. Factory authorized start up and Owner training to be provided locally upon request. 

1.5 SUBMITTALS 

A. Submittals shall include the following information: 

1. Outline dimensions, conduit entry locations, and weight. 
2. Customer connection and power wiring diagrams. 
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3. Complete technical product description includes a complete list of options provided.  Any 
portions of this specification not met must be clearly indicated or the supplier and 
contractor shall be liable to provide all additional components required to meet this 
specification. 

B. VFD models shall contain as a minimum the following attributes: 

1. Input voltage. 
2. Current rating. 
3. Model number. 
4. Manufacturer. 
5. Enclosure type. 

PART 2 - PRODUCTS 

2.1 VARIABLE FREQUENCY DRIVES 

A. The VFD package as specified herein shall be enclosed in a UL Listed Type enclosure, 
exceeding NEMA enclosure design criteria (enclosures with only NEMA ratings are not 
acceptable), completely assembled and tested by the manufacturer in an ISO9001 facility. 

B. The VFD shall provide full rated output from a line of plus or minus ten percent (±10%) of 
nominal voltage. The VFD shall continue to operate without faulting from a line of plus thirty 
percent to minus thirty-five percent (+30% to -35%) of nominal voltage. 

1. VFDs shall be capable of continuous full load operation under the following 
environmental operating conditions:  

a. -15 to 40° C (5 to 104° F) ambient temperature. Operation to 50° C shall be 
allowed with a ten percent (10%) reduction from VFD full load current. 

b. Altitude 0 to 3300 feet above sea level Operation to 6600 shall be allowed with a 
ten percent (10%) reduction from VFD full load current. 

c. Humidity less than ninety-five percent (95%), non-condensing. 
d. Enclosure shall have a UL Type rating and shall be UL listed and available as a 

plenum rated VFD. VFDs without these ratings are not acceptable.  Non-UL Type 
enclosures (e.g. self-certified NEMA enclosures) are not acceptable. 

e. Displacement Power Factor:  0.98 over entire range of operating speed and load. 
f. Vibration: 9.81m/s2 (1 G) maximum at 10 to 20 Hz, 2.0 m/s2 (0.2 G) at 20 Hz to 

55. 
g. Minimum Efficiency:  Ninety-six percent (96%) at half speed; ninety-eight percent 

(98%) at full speed. 
h. Starting Torque:  One hundred forty percent (140%) starting torque shall be 

available from 0.5 Hz. to 60 Hz. 
i. Overload Capability: One hundred ten percent (110%) of rated FLA (Full Load 

Amps) for 60 seconds; one hundred fifty percent (150%) of rated FLA peak. 

C. All VFDs shall have the following standard features: 

1. All circuit boards shall be coated.  Drives that contain circuit boards that are not coated 
are not acceptable. 
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2. All VFDs shall have the same customer interface, including digital display, and keypad, 
regardless of horsepower rating.  The keypad shall be removable, capable of remote 
mounting, and allow for uploading and downloading of parameter settings as an aid for 
start-up of multiple VFDs. 

3. The keypad shall include Hand-Off-Auto selections and manual speed control.  The drive 
shall incorporate “bumpless transfer” of speed reference when switching between “Hand” 
and “Auto” modes.  There shall be fault reset and “Help” buttons on the keypad.  The 
Help button shall include “on-line” assistance for programming and troubleshooting. 

4. There shall be a built-in time clock in the VFD keypad.  The clock shall have a battery 
backup with ten (10) years minimum life span.  The clock shall be used to date and time 
stamp faults and record operating parameters at the time of fault. VFD programming shall 
be held in non-volatile memory and is not dependent on battery power. 

5. The VFDs shall utilize pre-programmed application macros specifically designed to 
facilitate start-up.  The Application Macros shall provide one (1) command to reprogram 
all parameters and customer interfaces for a particular application to reduce programming 
time.  The VFD shall have two (2) user macros to allow the end-user to create and save 
custom settings. 

6. The VFD shall have cooling fans that are designed for easy replacement.  The fans shall 
be designed for replacement without requiring removing the VFD from the wall or 
removal of circuit boards.  The VFD cooling fans shall operate only when required, based 
on the temperature of and run command to the drive. VFD protection shall be based on 
thermal sensing and not cooling fan operation. 

7. The VFD shall be capable of starting into a coasting load (forward or reverse) up to full 
speed and accelerate or decelerate to set point without tripping or component damage 
(flying start). 

8. The VFD shall have the ability to automatically restart after an over-current, over-
voltage, under-voltage, or loss of input signal protective trip.  The number of restart 
attempts, trial time, and time between attempts shall be programmable. 

9. The overload rating of the drive shall be one hundred ten percent (110%) of its normal 
duty current rating for 1 minute every 10 minutes, one hundred thirty percent (130%) 
overload for 2 seconds every minute.  The minimum FLA rating shall meet or exceed the 
values in the NEC/UL table 430.250 for 4-pole motors. 

10. VFDs through 250hp shall include five percent (5%) impedance reactors to reduce 
harmonics to the power. Five percent (5%) impedance may be from dual (positive and 
negative DC bus) chokes, or five percent (5%) AC line chokes.   

11. The input current rating of the VFD shall not be greater than the output current rating.  
VFDs with higher input current ratings require the upstream wiring, protection devices, 
and source transformers to be oversized per NEC 430.122.  Input and output current 
ratings must be shown on the VFD nameplate. 

12. The VFD shall include a coordinated AC transient surge protection system consisting of 
four (4) MOVs (phase to phase and phase to ground), a capacitor clamp, 1600 PIV Diode 
Bridge and internal chokes. VFDs that do not include coordinated AC transient surge 
protection shall include an external TVSS (Transient Voltage Surge Suppressor). 

13. The VFD shall provide a programmable loss-of-load (broken belt/broken coupling) 
Form-C relay output.  The drive shall be programmable to signal the loss-of-load 
condition via a keypad warning, Form-C relay output, and/or over the serial 
communications bus.  The loss-of-load condition sensing algorithm shall include a 
programmable time delay that will allow for motor acceleration from zero speed without 
signaling a false loss-of-load condition. 

14. The VFD shall include multiple “two-zone” PID algorithms that allow the VFD to 
maintain PID control from two (2) separate feedback signals (4-20mA, 0-10V, and/or 
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serial communications).  The two-zone control PID algorithm will control motor speed 
based on a minimum, maximum, or average of the two (2) feedback signals. All the VFD 
PID controllers shall include the ability for “two-zone” control. 

15. If the input reference is lost, the VFD shall give the user the option of either (1) stopping 
and displaying a fault, (2) running at a programmable preset speed, (3) hold the VFD 
speed based on the last good reference received, or (4) cause a warning to be issued, as 
selected by the user.  The drive shall be programmable to signal this condition via a 
keypad warning, Form-C relay output and/or over the serial communication bus. 

16. The VFD shall have programmable “Sleep” and “Wake up” functions to allow the drive 
to be started and stopped from the level of a process feedback signal. 

D. All VFDs to have the following adjustments: 

1. Three (3) programmable critical frequency lockout ranges to prevent the VFD from 
operating the load continuously at an unstable speed.  The lockout range must be fully 
adjustable, from 0 to full speed. 

2. Two (2) PID set point controllers shall be standard in the drive, allowing pressure or flow 
signals to be connected to the VFD, using the microprocessor in the VFD for the closed-
loop control.  The VFD shall have 250 ma of 24 VDC auxiliary power and be capable of 
loop powering a transmitter supplied by others.  The PID set point shall be adjustable 
from the VFD keypad, analog inputs, or over the communications bus.  There shall be 
two (2) independent parameter sets for the PID controller and the capability to switch 
between the parameter sets via a digital input, serial communications or from the keypad.  
The independent parameter sets are typically used for night setback, switching between 
summer and winter set points, etc. 

3. There shall be an independent, second PID loop that can utilize the second analog input 
and modulate one of the analog outputs to maintain the set point of an independent 
process (i.e. valves, dampers, etc.).  All set points, process variables, etc. to be accessible 
from the serial communication network. 

4. Two (2) programmable analog inputs shall accept current or voltage signals. 
5. Two (2) programmable analog outputs (0-20ma or 4-20 ma).  The outputs may be 

programmed to output proportional to Frequency, Motor Speed, Output Voltage, Output 
Current, Motor Torque, Motor Power (kW), DC Bus voltage, Active Reference, Active 
Feedback, and other data.  Drives that have only one (1) analog output must provide an 
option card that provides additional analog outputs. 

6. Six (6) programmable digital inputs for maximum flexibility in interfacing with external 
devices.  All digital inputs shall be programmable to initiate upon an application or 
removal of 24VDC or 24VAC. 

7. Three (3) programmable, digital Form-C relay outputs. The relay outputs shall include 
programmable on and off delay times and adjustable hysteresis. The relays shall be rated 
for maximum switching current 8 amps at 24 VDC and 0.4 A at 250 VAC; maximum 
voltage 300 VDC and 250 VAC; continuous current rating of 2 amps RMS. Outputs shall 
be true Form-C type contacts; open collector outputs are not acceptable. Drives that have 
only two (2) relay outputs must provide an option card that provides additional relay 
outputs. 

8. Run Permissive Circuit – There shall be a run permissive circuit for damper or valve 
control.  Regardless of the source of a run command (keypad, input contact closure, time-
clock control, or serial communications), the VFD shall provide a dry contact closure that 
will signal the damper to open (VFD motor does not operate).  When the damper is fully 
open, a normally open dry contact (end-switch) shall close.  The closed end-switch is 
wired to a VFD digital input and allows VFD motor operation.  Two (2) separate safety 
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interlock inputs shall be provided.  When either safety is opened, the motor shall be 
commanded to coast to stop and the damper shall be commanded to close.  The keypad 
shall display “start enable 1 (or 2) missing”.  The safety input status shall also be 
transmitted over the serial communications bus. 

9. The VFD control shall include a programmable time delay for VFD start and a keypad 
indication that this time delay is active.  A Form C relay output provides a contact closure 
to signal the VAV boxes open.  This will allow VAV boxes to be driven open before the 
motor operates.  The time delay shall be field programmable from 0 to 120 seconds.  Start 
delay shall be active regardless of the start command source (keypad command, input 
contact closure, time-clock control, or serial communications), and when switching from 
drive to bypass. 

10. Seven (7) programmable preset speeds. 
11. Two (2) independently adjustable accel and decel ramps with 1-1800 seconds adjustable 

time ramps. 
12. The VFD shall include a motor flux optimization circuit that will automatically reduce 

applied motor voltage to the motor to optimize energy consumption and reduce audible 
motor noise.  The VFD shall have selectable software for optimization of motor noise, 
energy consumption, and motor speed control. 

13. The VFD shall include a carrier frequency control circuit that reduces the carrier 
frequency based on actual VFD temperature that allows higher carrier frequency settings 
without derating the VFD. 

14. The VFD shall include password protection against parameter changes. 

E. The Keypad shall include a backlit LCD display.  The display shall be in complete English 
words for programming and fault diagnostics (alpha-numeric codes are not acceptable).  All 
VFD faults shall be displayed in English words.  The keypad shall include a minimum of 
fourteen (14) assistants including: 

1. Start-up assistant. 
2. Parameter assistants. 

a. PID assistant. 
b. Reference assistant. 
c. I/O assistant. 
d. Serial communications assistant. 
e. Option module assistant. 
f. Panel display assistant. 
g. Low noise set-up assistant. 

3. Maintenance assistant. 
4. Troubleshooting assistant. 
5. Drive optimizer assistants. 

F. All applicable operating values shall be capable of being displayed in engineering (user) units. 
A minimum of three (3) operating values from the list below shall be capable of being displayed 
at all times. The display shall be in complete English words (alpha-numeric codes are not 
acceptable): 

1. Output Frequency. 
2. Motor Speed (RPM, %, or Engineering units). 
3. Motor Current. 
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4. Motor Torque. 
5. Motor Power (kW). 
6. DC Bus Voltage. 
7. Output Voltage. 

G. The VFD shall include a fireman’s override input. Upon receipt of a contact closure from the 
fire/smoke control station, the VFD shall operate in one (1) of two (2) modes: 1) Operate at a 
programmed predetermined fixed speed ranging from -500Hz (reverse) to 500Hz (forward). 2) 
Operate in a specific fireman’s override PID algorithm that automatically adjusts motor speed 
based on override set point and feedback. The mode shall override all other inputs 
(analog/digital, serial communication, and all keypad commands), except customer defined 
safety run interlocks, and force the motor to run in one (1) of the two (2) modes above.  
“Override Mode” shall be displayed on the keypad. Upon removal of the override signal, the 
VFD shall resume normal operation, without the need to cycle the normal digital input run 
command. 

H. Serial Communications 

1. The VFD shall have an EIA-485 port as standard.  The standard protocols shall be 
Modbus, Johnson Controls BACnet.  Each individual drive shall have the protocol in the 
base VFD.  The use of third-party gateways and multiplexers is not acceptable.  All 
protocols shall be “certified” by the governing authority (i.e. BTL Listing for BACnet).  
Use of non-certified protocols is not allowed. 

2. The BACnet connection shall be an EIA-485, MS/TP interface operating at 9.6, 19.2, 
38.4, or 76.8 Kbps.  The connection shall be tested by the BACnet Testing Labs (BTL) 
and be BTL Listed.  The BACnet interface shall conform to the BACnet standard device 
type of an Applications Specific Controller (B-ASC).  The interface shall support all 
BIBBs defined by the BACnet standard profile for a B-ASC including, but not limited to: 

a. Data Sharing – Read Property – B. 
b. Data Sharing – Write Property – B. 
c. Device Management – Dynamic Device Binding (Who-Is; I-Am). 
d. Device Management – Dynamic Object Binding (Who-Has; I-Have). 
e. Device Management – Communication Control – B. 

3. If additional hardware is required to obtain the BACnet interface, the VFD manufacturer 
shall supply one (1) BACnet gateway per drive.  Multiple VFDs sharing one (1) gateway 
shall not be acceptable. 

4. Serial communication capabilities shall include, but not be limited to; run-stop controls, 
speed set adjustment, and lock and unlock the keypad. The drive shall have the capability 
of allowing the BAS to monitor feedback such as process variable feedback, output 
speed/frequency, current (in amps), percent (%) torque, power (kW), kilowatt hours 
(resettable), operating hours (resettable), and drive temperature. The BAS shall also be 
capable of monitoring the VFD relay output status, digital input status, and all analog 
input and analog output values. All diagnostic warning and fault information shall be 
transmitted over the serial communications bus. Remote VFD fault reset shall be 
possible. 

5. Serial communications for bypass mode of operation shall be available as well as in VFD 
mode of operation. The VFD-Bypass panel must be addressable with the same network 
address for both modes. VFD-bypass packages requiring separate network addresses for 
VFD and for bypass modes will not be accepted. Serial communication in bypass (if 
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bypass is specified) shall include, but not be limited to; bypass run-stop control, the 
ability to force the unit to bypass, and the ability to lock and unlock the keypad. The 
bypass shall have the capability of allowing the BAS to monitor feedback such as, current 
(in amps), kilowatt hours (resettable), operating hours (resettable), and bypass logic board 
temperature. The BAS shall also be capable of monitoring the bypass relay output status, 
and all digital input status. All bypass diagnostic warning and fault information shall be 
transmitted over the serial communications bus. Remote bypass fault reset shall be 
possible. 

6. The VFD/bypass shall allow the BAS to control the drive and bypass digital and analog 
outputs via the serial interface.  This control shall be independent of any VFD function.  
The analog outputs may be used for modulating chilled water valves or cooling tower 
bypass valves.  The drive and bypass’ digital (Form-C relay) outputs may be used to 
actuate a damper, open a valve, or control any other device that requires a maintained 
contact for operation.  In addition, all the drive and bypass’ digital inputs shall be capable 
of being monitored by the BAS system.  This allows for remote monitoring of which (of 
up to four (4)) safeties are open. 

7. The VFD shall include an independent PID loop for customer use.  The independent PID 
loop may be used for cooling tower bypass value control, chilled water value/hot water 
valve control, etc.  Both the VFD PID control loop and the independent PID control loop 
shall continue functioning even if the serial communications connection is lost.  As 
default, the VFD shall keep the last good set point command and last good DO and AO 
commands in memory in the event the serial communications connection is lost and 
continue controlling the process. 

I. EMI/RFI Filters.  All VFD’s shall include EMI/RFI filters.  The onboard filters shall allow the 
VFD assembly to be CE Marked and the VFD shall meet product standard EN 61800-3 for the 
First Environment restricted level (Category C2) with up to 100 feet of motor cable.  Second 
environment (Category C3, C4) is not acceptable, no exceptions. Certified test reports shall be 
provided with the submittals confirming compliance to EN 61800-3, First Environment (C2). 

J. Bypass 

1. A complete factory wired and tested bypass system consisting of a door interlocked, 
padlockable circuit breaker, output contactor, bypass contactor, and three-phase input 
service switch (up to 25hp/208V and 60hp/480V), to allow for removal of VFD line 
power for servicing and testing of the VFD while the motor operates in bypass mode. 
Above 60hp, provide an input contactor for 3-contactor bypass control to serve the same 
function. UL listed motor overload protection shall be provided in both drive and bypass 
mode. VFD with integral bypass package shall be fully pre-wired and ready for 
installation as a single UL listed device. 

2. The bypass enclosure door and VFD enclosure must be mechanically interlocked such 
that the disconnecting device must be in the “Off” position before either enclosure may 
be accessed. 

3. The VFD and bypass package shall have a UL listed short circuit current rating (SCCR) 
of 100,000 Amps and this rating shall be indicated on the UL data label. 

4. The drive and bypass package shall be seismic certified and labeled to the IBC: 

a. Seismic importance factor of 1.5 rating is required and shall be based upon actual 
shake table test data as defined by ICC AC-156. 
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5. Motor Protection from Single Phase Power Conditions – The bypass system must be able 
to detect a single-phase input power condition while running in bypass, disengage the 
motor in a controlled fashion, and give a single-phase input power indication.  Bypass 
systems not incorporating single phase protection in bypass mode are not acceptable. 

6. Line voltage sensors to monitor for brownout, blackout, and single-phase conditions.  
Fault levels for each condition must be adjustable to ensure the proper settings pursuant 
to each application. 

7. The bypass system shall be designed for stand-alone operation and shall be completely 
functional in both Hand and Automatic modes even if the VFD has been removed from 
the system for repair/replacement.  Serial communications shall remain functional even 
with the VFD removed.  Bypass systems that do not maintain full functionality with the 
drive removed are not acceptable. VFD/Bypass shall include an intelligent bypass mode 
feature. This mode will program the VFD to automatically transfer the motor to across 
the line (bypass mode) operation when the application requires 60Hz at peak demand 
(summer months, daytime, etc.); and automatically return the motor to VFD control when 
demand is less than 60hz. The removal of the VFD when required demand is 60Hz, saves 
energy, eliminates harmonics, and reduces utility costs for the end-user. 

8. Serial communications for bypass mode of operation shall be available as well as in VFD 
mode of operation. The VFD-Bypass panel must be addressable with the same network 
address for both modes. VFD-bypass packages requiring separate network addresses for 
VFD and for bypass modes will not be accepted. The bypass shall be capable of being 
monitored and/or controlled via serial communications.  On-board communications 
protocols shall include ModBus RTU; Johnson Controls N2; Siemens Building 
Technologies FLN (P1); and BACnet MS/TP. 

a. Serial communication capabilities shall include, but not be limited to: bypass run-
stop control, the ability to force the unit to bypass, and the ability to lock and 
unlock the keypad.  The bypass shall have the capability of allowing the BAS to 
monitor feedback such as, current (in amps), kilowatt hours (resettable), operating 
hours (resettable), and bypass logic board temperature.  The BAS shall also be 
capable of monitoring the bypass relay output status, and all digital input status.  
All bypass diagnostic warning and fault information shall be transmitted over the 
serial communications bus.  Remote bypass fault reset shall be possible.  The 
following additional status indications and settings shall be transmitted over the 
serial communications bus and/or via a Form-C relay output – keypad “Hand” or 
“Auto” selected, bypass selected, and broken belt indication.  The BAS system 
shall also be able to monitor if the motor is running in the VFD mode or bypass 
mode over serial communications.  A minimum of fifty (50) field serial 
communications points shall be capable of being monitored in the bypass mode. 

b. The bypass serial communications shall allow control of the drive/bypass (system) 
digital outputs via the serial interface.  This control shall be independent of any 
bypass function or operating state.  The system digital (relay) outputs may be used 
to actuate a damper, open a valve, or control any other device that requires a 
maintained contact for operation.  All system analog and digital I/O shall be 
capable of being monitored by the BAS system. 

9. There shall be an adjustable motor current sensing circuit for the bypass and VFD modes 
to provide proof of flow (broken belt) indication.  The condition shall be indicated on the 
keypad display, transmitted over the BAS, and/or via a Form-C relay output contact 
closure.  The broken belt indication shall be programmable to be a system (drive and 
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bypass) indication.  The broken belt condition sensing algorithm shall be programmable 
to cause a warning or system shutdown. 

10. The digital inputs for the system shall accept 24VAC or 24VDC.  The bypass shall 
incorporate an internally sourced power supply and not require an external control power 
source.  The bypass power board shall supply 250 mA of 24 VDC for use by others to 
power external devices. 

11. There shall be a run permissive circuit for damper or valve control.  Regardless of the 
source of a run command (keypad command, time-clock control, digital input, or serial 
communications) the bypass shall provide a dry contact closure that will signal the 
damper to open before the motor can run.  When the damper is fully open, a normally 
open dry contact (end-switch) shall close.  The closed end-switch is wired to a bypass 
system input and allows motor operation.  Up to four separate safety interlock inputs 
shall be provided.  When any safety is opened, the motor shall be commanded to coast to 
stop, and the damper shall be commanded to close.  This feature will also operate in 
Fireman’s override/smoke control mode. 

12. The bypass control shall monitor the status of the VFD and bypass contactors and 
indicate when there is a welded contactor contact or open contactor coil.  This failed 
contactor condition shall be indicated on the bypass LCD display, programmed to 
activate a Form-C relay output, and/or over the serial communications protocol. 

13. The bypass control shall include a programmable time delay bypass start including 
keypad indication of the time delay. A Form C relay output commands the VAV boxes 
open. This will allow VAV boxes to be driven open before the motor operates at full 
speed in the bypass mode. The time delay shall be field programmable from 0-120 
seconds. 

14. There shall be a keypad adjustment to select manual or automatic transfer to bypass.  The 
user shall be able to select via keypad programming which drive faults will result in an 
automatic transfer to bypass mode and which faults require a manual transfer to bypass.  
The user may select whether the system shall automatically transfer from drive to bypass 
mode on the following drive fault conditions: 

a. Over current. 
b. Over voltage. 
c. Under voltage. 
d. Loss of analog input. 

15. The following operators shall be provided: 

a. Bypass Hand-Off-Auto. 

1) Drive mode selector. 
2) Bypass mode selector. 
3) Bypass fault reset. 

16. The bypass shall include a 2-line, 20-character LCD display.  The display shall allow the 
user to access and view: 

a. Energy savings – in US dollars. 
b. Bypass motor amps. 
c. Bypass input voltage– average and individual phase voltage. 
d. Bypass power (kW). 
e. Bypass faults and fault logs. 
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f. Bypass warnings. 
g. Bypass operating time (resettable). 
h. Bypass energy (kilowatt hours – resettable). 
i. I/O status. 
j. Parameter settings/programming. 
k. Printed circuit board temperature. 

17. The following indicating lights (LED type) or keypad display indications shall be 
provided.  A test mode or push to test feature shall be provided. 

a. Power-on (Ready). 
b. Run enable. 
c. Drive mode selected. 
d. Bypass mode selected. 
e. Drive running. 
f. Bypass running. 
g. Drive fault. 
h. Bypass fault. 
i. Bypass H-O-A mode. 
j. Automatic transfer to bypass selected. 
k. Safety open. 
l. Damper opening. 
m. Damper end-switch made. 

18. The Bypass controller shall have six (6) programmable digital inputs, and five (5) 
programmable Form-C relay outputs.  This I/O allows for a total System (VFD and 
Bypass) I/O count of twenty-four (24) points as standard.  The bypass I/O shall be 
available to the BAS system even with the VFD removed. 

19. The on-board Form-C relay outputs in the bypass shall be programmable for any of the 
following indications. 

a. System started. 
b. System running. 
c. Bypass override enabled. 
d. Drive fault. 
e. Bypass fault. 
f. Bypass H-O-A position. 
g. Motor proof-of-flow (broken belt). 
h. Overload. 
i. Bypass selected. 
j. Bypass run. 
k. System started (damper opening). 
l. Bypass alarm. 
m. Over temperature. 

20. The bypass shall provide a separate terminal strip for connection of freeze, fire, smoke 
contacts, and external start command.  All external safety interlocks shall remain fully 
functional whether the system is in VFD or Bypass mode.  The remote start/stop contact 
shall operate in VFD and bypass modes.  The terminal strip shall allow for independent 
connection of up to four (4) unique safety inputs. 
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21. The bypass shall include a supervisory control mode.  In this bypass mode, the bypass 
shall monitor the value of the VFD’s analog input (feedback).  This feedback value is 
used to control the bypass contactor on and off state.  The supervisory mode shall allow 
the user to maintain hysteresis control over applications such as cooling towers and 
booster pumps even with the VFD out of service. 

22. The user shall be able to select the text to be displayed on the keypad when an external 
safety opens.  Example text display indications include “FireStat”, “FreezStat”, “Over 
pressure” and “Low suction”.  The user shall also be able to determine which of the four 
(4) safety contacts is open over the serial communications connection. 

23. Smoke Control Override Mode (Override 1) – The bypass shall include a dedicated 
digital input that will transfer the motor from VFD mode to Bypass mode upon receipt of 
a dry contact closure from the Fire/Smoke Control System.  The Smoke Control Override 
Mode action is not programmable and will always function as described in the bypass 
User’s Manual documentation.   In this mode, the system will ignore low priority safeties 
and acknowledge high priority safeties.  All keypad control, serial communications 
control, and normal customer start/stop control inputs will be disregarded.  This Smoke 
Control Mode shall be designed to meet the intent of UL864/UUKL. 

24. Fireman’s Override Mode (Override 2) – The bypass shall include a second, 
programmable override input which will allow the user to configure the unit to 
acknowledge some digital inputs, all digital inputs, ignore digital inputs or any 
combination of the above.  This programmability allows the user to program the bypass 
unit to react in whatever manner the local Authority Having Jurisdiction (AHJ) requires.  
The Override 2 action may be programmed for “Run-to-Destruction”.  The user may also 
force the unit into Override 2 via the serial communications link. 

25. Class 10, 20, or 30 (programmable) electronic motor overload protection shall be 
included. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installation shall be the responsibility of the mechanical contractor.  The contractor shall install 
the drive in accordance with the recommendations of the VFD manufacturer as outlined in the 
VFD installation manual. 

B. Power wiring shall be completed by the electrical contractor, to NEC code 430.122 wiring 
requirements based on the VFD input current.  Caution: VFDs supplied without internal reactors 
have substantially higher input current ratings, which may require larger input power wiring and 
branch circuit protection.  The Contractor shall complete all wiring in accordance with the 
recommendations of the VFD manufacturer as outlined in the installation manual. 

C. All VFD’s shall be provided with by-pass except for units serving Air Handling Units (AHU’s). 

3.2 START-UP 

A. Factory start-up shall be provided for each drive by a factory authorized service center.  A start-
up form shall be filled out for each drive with a copy provided to the Owner, and a copy kept on 
file at the manufacturer. 
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3.3 PRODUCT SUPPORT 

A. Factory trained application engineering and service personnel that are thoroughly familiar with 
the VFD products offered shall be locally available at both the specifying and installation 
locations.  A toll free 24/365 technical support line shall be available. 

B. Training shall include installation, programming, and operation of the VFD, bypass and serial 
communication. Factory authorized start up and owner training to be provided locally upon 
request. 

3.4 WARRANTY 

A. The VFD product warranty shall be thirty-six (36) months from the date of factory shipment.  
The warranty shall include all parts, labor, travel time, and expenses.  A toll free 24/365 
technical support line shall be available. 

END OF SECTION 232923 
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SECTION 233113 - METAL DUCTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 
2. Single-wall round ducts and fittings. 
3. Sheet metal materials. 
4. Duct liner. 
5. Duct lagging material. 
6. Sealants and gaskets. 
7. Hangers and supports. 
8. Seismic-restraint devices. 

B. Related Sections: 

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 
balancing requirements for metal ducts. 

2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" and performance requirements and design 
criteria indicated in "Duct Schedule" Article. 

B. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the 
effects of gravity and seismic loads and stresses within limits and under conditions described in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" SMACNA's "Seismic 
Restraint Manual:  Guidelines for Mechanical Systems." 

C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of the following products: 

1. Liners and adhesives. 
2. Sealants and gaskets. 
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3. Seismic-restraint devices. 

B. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, components, 
and attachments to other work. 

2. Factory- and shop-fabricated ducts and fittings. 
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 
4. Elevation of top of ducts. 
5. Dimensions of main duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 
8. Seam and joint construction. 
9. Penetrations through fire-rated and other partitions. 
10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access doors and 

panels. 
12. Hangers and supports, including methods for duct and building attachment, seismic 

restraints, and vibration isolation. 
13. Preparation for selecting hangers and supports and seismic restraints. 

C. Delegated-Design Submittal: 

1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 
5. Design Calculations: Calculations, including analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation for selecting hangers and 
supports and seismic restraints. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and 
coordinated with each other, using input from installers of the items involved: 

1. Duct installation in congested spaces, indicating coordination with general construction, 
building components, and other building services. Indicate proposed changes to duct 
layout. 

2. Suspended ceiling components. 
3. Structural members to which duct will be attached. 
4. Size and location of initial access modules for acoustical tile. 
5. Penetrations of smoke barriers and fire-rated construction. 
6. Items penetrating finished ceiling including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Perimeter moldings. 
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B. Welding certificates. 

C. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D1.2, "Structural Welding Code - Aluminum," for aluminum supports. 
3. AWS D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and System Start-up." 

C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.4.4 - "HVAC System Construction and Insulation." 

PART 2 - PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 
indicated. 

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 
Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." 

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal 
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types 
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable 
sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 
indicated static-pressure class unless otherwise indicated. 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Lindab Inc. 
b. McGill AirFlow LLC 
c. SEMCO Incorporated 
d. Sheet Metal Connectors, Inc. 
e. Spiral Manufacturing Co., Inc. 

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, 
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged. 

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," 
for static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal 
seams. 

D. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible." 

2.3 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 
construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, 
seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653. 

1. Galvanized Coating Designation:  G90. 
2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

C. Carbon-Steel Sheets:  Comply with ASTM A 1008, with oiled, matte finish for exposed ducts. 

D. Stainless-Steel Sheets: Comply with ASTM A 480, Type 304 or 316, as indicated in the "Duct 
Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B, No. 2D, 
No. 3, or No. 4 as indicated in the "Duct Schedule" Article. 
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E. Aluminum Sheets:  Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for 
concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view. 

F. Reinforcement Shapes and Plates: ASTM A 36, steel plates, shapes, and bars; black and 
galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum 
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials. 

G. Tie Rods:  Galvanized steel, ¼-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

2.4 DUCT LINER 

A. Flexible Elastomeric Duct Liner: Preformed, cellular, closed-cell, sheet materials complying 
with ASTM C 534, Type II, Grade 1; and with NFPA 90A or NFPA 90B. 

B. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Aeroflex USA, Inc.; Aerocel, minimum R value of 6 
2. Armacell LLC; AP Armaflex Duct Liner, minimum R value of 6 
3. K-Flex USA; K-Flex Duct Liner Gray, minimum R value of 6 

C. Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum smoke-
developed index of 50 when tested in accordance with UL 723; certified by an NRTL. 

D. Liner Thickness: Thickness shall conform with minimum R values in accordance with current 
International Energy Conservation Code.  

E. Liner Adhesive: As recommended by insulation manufacturer and complying with NFPA 90A 
or NFPA 90B. 

F. Adhesive shall have a VOC content of 80 g/L or less.  

G. Insulation Pins and Washers: 

1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel  pin, fully 
annealed for capacitor-discharge welding, 0.106-inch-diameter shank, length to suit depth 
of insulation indicated with integral 1½-inch galvanized carbon-steel washer. 

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick 
galvanized steel or stainless-steel; with beveled edge sized as required to hold insulation 
securely in place but not less than 1½ inches in diameter. 

H. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation." 

1. Adhere a single layer of indicated thickness of duct liner with at least ninety percent 
(90%) adhesive coverage at liner contact surface area. Attaining indicated thickness with 
multiple layers of duct liner is prohibited. 
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2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal 
nosing. 

3. Butt transverse joints without gaps, and coat joint with adhesive. 
4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted 

edge overlapping. 
5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, 

unless duct size and dimensions of standard liner make longitudinal joints necessary. 
6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm. 
7. Secure liner with mechanical fasteners 4 inches from corners and at intervals not 

exceeding 12 inches transversely; at 3 inches from transverse joints and at intervals not 
exceeding 18 inches longitudinally. 

8. Secure transversely oriented liner edges facing the airstream with metal nosings that have 
either channel or "Z" profiles or are integrally formed from duct wall. Fabricate edge 
facings at the following locations: 

a. Fan discharges. 
b. Intervals of lined duct preceding unlined duct. 
c. Upstream edges of transverse joints in ducts where air velocities are higher than 

2500 fpm or where indicated. 

9. Secure insulation between perforated sheet metal inner duct of same thickness as 
specified for outer shell. Use mechanical fasteners that maintain inner duct at uniform 
distance from outer shell without compressing insulation. 

a. Sheet Metal Inner Duct Perforations: 3/32-inch diameter, with an overall open area 
of twenty-three percent (23%). 

10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning 
vane assemblies, or other devices. Fabricated buildouts (metal hat sections) or other 
buildout means are optional; when used, secure buildouts to duct walls with bolts, screws, 
rivets, or welds. 

2.5 LAGGING MATERIAL 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Sound Seal; Model B-10 LAG/QFA-9 
2. eNoise; Model DL-10-LAG/Q2 

B. General: Acoustical pipe and duct lagging shall be a 1 lb. psf mass loaded vinyl noise barrier 
with a reinforced-foil facing on one (1) side, bonded to a 2-inch-thick non-woven porous scrim 
faced quilted fiberglass decoupler on the opposite side. 

C. Quilted Fiberglass Decoupler: 

1. Shall be nominally 2 inches thick. 
2. Shall have a nominal density of 2.0-lb/cu. ft. 
3. Shall be quilted with a non-woven porous scrim facing. 
4. General:  Flexible barrier material for wrapping ducts and fan housing to lower break-out 

noise from turbulent air. 
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D. Flammability: 

1. Class A flammability rated. 
2. Flame Spread Index less than 15. 
3. Smoke Density less than 20. 

E. Welding pins. 

F. Banding. 

G. Acoustical Performance: 

1. Sound Transmission Loss: dB 

Hz 125 250 500 1000 2000 4000 STC 
dB 19 20 23 33 44 53 30 

H. Accessories for securely mounting the lagging material: 

1. Stick pins. 
2. Banding. 
3. Lag tape. 

2.6 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested according to UL 723; certified by an NRTL. 

B. Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 
2. Solids Content:  Minimum sixty-five percent (65%). 
3. Shore A Hardness:  Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC:  Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 
8. Service:  Indoor or outdoor. 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless-

steel, or aluminum sheets. 

C. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 
2. Type:  S. 
3. Grade:  NS. 
4. Class:  25. 
5. Use:  O. 

D. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 
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E. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be 
rated for 10-inch wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 

and fitting spigots. 

2.7 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 

B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized 
rods with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and 
Table 5-2, "Minimum Hanger Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 

E. Steel Cables for Stainless-Steel Ducts:  Stainless steel complying with ASTM A 492. 

F. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and 
bolts designed for duct hanger service; with an automatic-locking and clamping device. 

G. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials. 

H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates. 
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate. 

2.8 SEISMIC-RESTRAINT DEVICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Cooper B-Line, Inc.; a division of Cooper Industries 
2. Ductmate Industries, Inc. 
3. Hilti Corp. 
4. Kinetics Noise Control 
5. Loos & Co.; Cableware Division 
6. Mason Industries 
7. TOLCO; a brand of NIBCO INC. 
8. Unistrut Corporation; Tyco International, Ltd. 
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B. General Requirements for Restraint Components: Rated strengths, features, and applications 
shall be as defined in reports by an evaluation service member of the ICC Evaluation Service or 
an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of 
components shall be at least four (4) times the maximum seismic forces to which they 
will be subjected. 

C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel 
channels rated in tension, compression, and torsion forces and with accessories for attachment 
to braced component at one (1) end and to building structure at the other end.  Include matching 
components and corrosion-resistant coating. 

D. Restraint Cables ASTM A 492, stainless-steel cables with end connections made of cadmium-
plated steel assemblies with brackets, swivel, and bolts designed for restraining cable service; 
and with an automatic-locking and clamping device or double-cable clips. 

E. Hanger Rod Stiffener:  Reinforcing steel angle clamped to hanger rod. 

F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor 
bolts with strength required for anchor and as tested according to ASTM E 488. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system.  Indicated duct locations, configurations, and arrangements were used to size ducts and 
calculate friction loss for air-handling equipment sizing and for other design considerations.  
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and 
Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 

C. Install round ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 
branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

H. Install ducts with a clearance of 1-inch, plus allowance for insulation thickness. 
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I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures. 

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 
view, cover the opening between the partition and duct or duct insulation with sheet metal 
flanges of same metal thickness as the duct.  Overlap openings on four (4) sides by at least 1½ 
inches. 

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  
Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke 
dampers. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. 
Comply with SMACNA's "Duct Cleanliness for New Construction Guidelines." 

M. Elbows: Use long-radius elbows wherever they fit. 

1. Fabricate 90-degree rectangular mitered elbows to include double wall turning vanes. 
2. Fabricate 90-degree round elbows with a minimum of three (3) segments for 12 inches 

and smaller and a minimum of five (5) segments for 14 inches and larger. 

N. Branch Connections: Use lateral or conical branch connections. 

O. Install acoustic lagging material where indicated on plans. 

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use 
two-part tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When 
carbon steel, grind the welds flush, polish the exposed welds, and treat the welds to remove 
discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, 
hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these 
requirements. 

3.3 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible": 

C. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
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1. Outdoor, Supply-Air Ducts: Seal Class A. 
2. Outdoor, Exhaust Ducts: Seal Class A. 
3. Outdoor, Return-Air Ducts: Seal Class A. 
4. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal 

Class A. 
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal 

Class A. 
6. Unconditioned Space, Exhaust Ducts: Seal Class A. 
7. Unconditioned Space, Return-Air Ducts: Seal Class A. 
8. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal 

Class A. 
9. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal 

Class A. 
10. Conditioned Space, Exhaust Ducts: Seal Class A. 
11. Conditioned Space, Return-Air Ducts: Seal Class A. 
12. Conditioned Space, Return-Air Ducts: Seal Class A. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 5 "Hangers and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 
appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 

slabs more than 4 inches thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick. 
5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2, 
"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and 
supports within 24 inches of each elbow and within 48 inches of each branch intersection. 

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum interval of 16 
feet. 

F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, 
and shear capacities appropriate for supported loads and building materials where used. 
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3.5 SEISMIC-RESTRAINT-DEVICE INSTALLATION 

A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic 
forces required by applicable building codes.  Comply with SMACNA's "Seismic Restraint 
Manual: Guidelines for Mechanical Systems." 

B. Select seismic-restraint devices with capacities adequate to carry present and future static and 
seismic loads. 

C. Install cables so they do not bend across edges of adjacent equipment or building structure. 

D. Install cable restraints on ducts that are suspended with vibration isolators. 

E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities 
having jurisdiction. 

F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to 
structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members. 

G. Drilling for and Setting Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors.  Do not damage existing reinforcement or embedded items during drilling.  
Notify the Architect if reinforcing steel or other embedded items are encountered during 
drilling.  Locate and avoid prestressed tendons, electrical and telecommunications 
conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved 
full design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened. 

4. Set anchors to manufacturer's recommended torque, using a torque wrench. 
5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for 

applications exposed to weather. 

3.6 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section 233300 "Air 
Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
branch, outlet and inlet, and terminal unit connections. 

3.7 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have 
duct liner.  Apply one (1) coat of flat, black, latex paint over a compatible galvanized-steel 
primer. 
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3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Leakage Tests: To be performed per system. A system will comprise of a mechanical equipment 
(such as air handling unit, exhaust fan) and associated duct distribution system.  

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual".  
2. Testing shall utilize currently certified test equipment.  Submit a test report for each test.   
3. Test the following systems: 

a. Supply Ducts with a Pressure Class of 1-Inch wg or Higher: Test representative 
duct sections, selected by Architect from sections installed, totaling no less than 
fifty percent (50%) of total installed duct area for each designated pressure class. 

b. Return Ducts with a Pressure Class of 1-Inch wg or Higher:  Test representative 
duct sections, selected by Architect from sections installed, totaling no less than 
fifty percent (50%) of total installed duct area for each designated pressure class. 

c. Exhaust Ducts with a Pressure Class of 1-Inch wg or Higher:  Test representative 
duct sections, selected by Architect from sections installed, totaling no less than 
fifty percent (50%) of total installed duct area for each designated pressure class. 

d. Outdoor Air Ducts with a Pressure Class of 1-Inch wg:  Test representative duct 
sections, selected by Architect from sections installed, totaling no less than fifty 
percent (50%) of total installed duct area for each designated pressure class. 

4. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing 
and for compliance with test requirements. 

5. Test for leaks before applying external insulation. 
6. Conduct tests at static pressures equal to maximum design pressure of system or section 

being tested.  If static-pressure classes are not indicated, test system at maximum system 
design pressure.  Do not pressurize systems above maximum design operating pressure. 

7. Leak testing shall be witnessed by the Construction Manager or Commissioning 
Authority.  Give seven (7) days’ notice prior to testing. 

C. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according 

to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC 
Systems." 

a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media 
shall not exceed 0.75 mg/100 sq. cm. 

D. Duct system will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.9 DUCT CLEANING 

A. Clean existing duct systems before testing, adjusting, and balancing.  



  
 METAL DUCTS 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 233113-14 

B. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-pressure class if 
required for cleaning access.  Provide insulated panels for insulated or lined duct.  Patch 
insulation and liner as recommended by duct liner manufacturer.  Comply with Section 
233300 "Air Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 
percent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed from 
HVAC system, and locate exhaust downwind and away from air intakes and other points 
of entry into building. 

D. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply 

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive 
assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil section, 
air wash systems, spray eliminators, condensate drain pans, humidifiers and 
dehumidifiers, filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 

mechanical equipment rooms. 
6. Supply-air ducts, dampers, actuators, and turning vanes. 
7. Dedicated exhaust and ventilation components and makeup air systems. 

E. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 
from within duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect 
vacuum device to downstream end of duct sections so areas being cleaned are under 
negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 
damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner 
to get wet.  Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated 
or that has friable material, mold, or fungus growth. 

5. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  
Rinse coils with clean water to remove latent residues and cleaning materials; comb and 
straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 
7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if 

fungus is present.  Apply antimicrobial agents according to manufacturer's written 
instructions after removal of surface deposits and debris. 
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3.10 START UP 

A. Air Balance:  Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing 
for HVAC." 

3.11 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel. 

B. Supply Ducts: 

1. Ducts Connected to Variable- Air Volume Air-Handling Units: 

a. Pressure Class:  Positive 4-inch wg. 

C. Return Ducts: 

1. Ducts Connected to Return Fans: 

a. Pressure Class:  Negative 3-inch wg. 

D. Exhaust Ducts: 

1. Ducts Connected to Variable -Air Volume Air Handling Units: 

a. Pressure Class:  Negative 3-inch wg. 

E. Outdoor-Air Ducts: 

1. Ducts Connected to Air-Handling Units: 

a. Pressure Class:  Positive or negative 3-inch wg. 

F. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel. 

G. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Velocity 1000 fpm or Lower: 

1) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows.” 

2) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
3) Radius Type RE 3 with minimum 1.5 radius-to-diameter ratio and two (2) 

vanes. 

b. Velocity 1000 fpm to 1500 fpm: 
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1) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows.” 

2) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
3) Radius Type RE 3 with minimum 1.5 radius-to-diameter ratio and two (2) 

vanes. 

c. Velocity 1500 fpm or Higher: 

1) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows.” 

2) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
3) Radius Type RE 3 with minimum 1.5 radius-to-diameter ratio and two (2) 

vanes. 

2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 3-3, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, 
"Mitered Elbows."  Elbows with less than 90-degree change of direction have 
proportionately fewer segments. 

1) Velocity 1000 fpm or Lower:  1.0 radius-to-diameter ratio and three (3) 
segments for 90-degree elbow. 

2) Velocity 1000 to 1500 fpm:  1.5 radius-to-diameter ratio and four (4) 
segments for 90-degree elbow. 

3) Velocity 1500 fpm or Higher:  1.5 radius-to-diameter ratio and five (5) 
segments for 90-degree elbow. 

4) Radius-to Diameter Ratio:  1.5. 

b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated. 
c. Round Elbows, 14 Inches and Larger in Diameter:  Welded. 

H. Branch Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 4-6, "Branch Connections." 

a. Rectangular Main to Rectangular Branch:  45-degree entry. 
b. Rectangular Main to Round Branch:  45-degree entry and transition. 

2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical 
Tees."  Saddle taps are permitted in existing duct. 

a. Velocity 1000 fpm or Lower:  90-degree tap, conical. 
b. Velocity 1000 to 1500 fpm:  Conical tap. 
c. Velocity 1500 fpm or Higher:  45-degree lateral. 
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END OF SECTION 233113 
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SECTION 233300 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Manual volume dampers. 
2. Control dampers. 
3. Flange connectors. 
4. Turning vanes. 
5. Flexible connectors. 
6. Duct accessory hardware. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details, and 
attachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other construction. 
Include dimensions, weights, loads, and required clearances, and method of field 
assembly into duct systems and other construction. Include the following: 

a. Special fittings. 
b. Manual volume damper installations. 
c. Control-damper installations. 
d. Wiring Diagrams: For power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling- mounted 
access panels and access doors required for access to duct accessories are shown and 
coordinated with each other, using input from Installers of the items involved. 

B. Source quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air duct accessories to include in operation and 
maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections. 

2.2 MATERIALS 

A. Galvanized Sheet Steel: Comply with ASTM A 653. 

1. Galvanized Coating Designation: G90. 
2. Exposed-Surface Finish: Mill phosphatized. 

B. Stainless-Steel Sheets: Comply with ASTM A 480, Type 304, and having a No. 2 finish for 
concealed ducts and 1-side bright finish for exposed ducts. 

C. Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for 
concealed ducts and standard, 1-side bright finish for exposed ducts. 

D. Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6. 

E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

F. Tie Rods: Galvanized steel, ¼-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

2.3 MANUAL VOLUME DAMPERS 

A. Manual Volume Dampers: Round. 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. McGill AirFlow LLC 
b. Pottorff 
c. Nailor  
d. Ruskin Company 
e. Greenheck Fan Corp. 

2. Suitable for horizontal or vertical applications. 
3. Construction: 

a. Frame: 20-gauge galvanized steel with stiffening beads. 
b. Blades: 16-gauge galvanized steel. 
c. Drive Shaft/Axle: 3/8-inch minimum square drive. 
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d. Quadrant: Plated steel with hand locking quadrant. 

4. Bearings: Synthetic. 
5. Accessories: Hand quadrant standoff bracket, minimum of 2 inches for duct insulation 

installation. 

B. Manual Volume Dampers: Low leakage rectangular. 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. McGill AirFlow LLC 
b. Pottorff 
c. Nailor 
d. Ruskin Company 
e. Greenheck Fan Corp. 

2. Construction: 

a. Flanged Frame: 13-gauge galvanized steel hat channels. 
b. Blades: 16-gauge galvanized steel. 

1) Multiple or single blade. 

a) For multiple blades linkage concealed in frame. 
b) Parallel- or opposed-blade design for multiple blades. 

2) Stiffen damper blades for stability. 

c. Drive Shaft/Axle: ½-inch minimum diameter. 

1) Factory installed jackshaft for multiple section damper. 

d. Quadrant: Manual locking quadrant. 

3. Bearings: Synthetic. 
4. Accessories: Quadrant standoff bracket, minimum of 2 inches for duct insulation 

installation. 

2.4 CONTROL DAMPERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Greenheck Fan Corporation 
2. Nailor Industries Inc. 
3. Pottorff 
4. Ruskin Company 

B. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings Seal 
for both air performance and air leakage. 
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C. Frames: 

1. Hat-shaped. 
2. 0.094-inch-thick, galvanized sheet steel. 
3. Mitered and welded corners. 

D. Blades: 

1. Multiple blade with maximum blade width of 8 inches. 
2. Parallel- and opposed-blade design. 
3. Galvanized steel. 
4. 0.064-inch-thick single skin or 0.0747-inch-thick dual skin. 
5. Blade Edging: Closed-cell neoprene. 
6. Blade Edging: Inflatable seal blade edging, or replaceable rubber seals. 

E. Blade Axles: ½-inch-diameter; galvanized steel; blade-linkage hardware of zinc-plated steel and 
brass; ends sealed against blade bearings. 

1. Operating Temperature Range: From minus 40 to plus 200 deg F. 

F. Bearings: 

1. Oil-impregnated bronze, molded  synthetic, oil-impregnated stainless-steel sleeve, or 
stainless-steel sleeve. 

2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of 
damper blades and bearings at both ends of operating shaft. 

3. Thrust bearings at each end of every blade. 

2.5 FLANGE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. CL WARD & Family Inc. 
2. Ductmate Industries, Inc. 
3. Hardcast, Inc. 
4. Nexus PDQ 
5. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, 
gaskets, and components. 

C. Material: Galvanized steel. 

D. Gage and Shape: Match connecting ductwork. 

2.6 TURNING VANES 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Aero-Dyne Sound Control Co. 
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2. CL WARD & Family Inc. 
3. Ductmate Industries, Inc. 

B. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support 
with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 

1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated 
faces and fibrous-glass fill. 

C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows." 

D. Vane Construction: Double wall. 

2.7 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Aire Technologies 
2. CL WARD & Family Inc. 
3. Ductmate Industries, Inc. 

B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA’s “HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," 
and 7-3, "Access Doors - Round Duct." 

1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 
c. Vision panel. 
d. Hinges and Latches: 1-by-1-inch butt or piano hinge and cam latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square: No hinges and two (2) sash locks. 
b. Access Doors up to 18 Inches Square: Two (2) hinges and two (2) sash locks. 
c. Access Doors up to 24 by 48 Inches: Three (3) hinges and two (2) compression 

latches with outside and inside handles. 
d. Access Doors Larger Than 24 by 48 Inches: Four (4) hinges and two (2) 

compression latches with outside and inside handles. 

2.8 DUCT ACCESS PANEL ASSEMBLIES 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 
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1. 3M 
2. Ductmate Industries, Inc. 
3. Flame Gard, Inc. 

B. Labeled according to UL 1978 by an NRTL. 

C. Panel and Frame: Minimum thickness 0.0528-inch carbon steel. 

D. Fasteners: Carbon steel. Panel fasteners shall not penetrate duct wall. 

E. Gasket: Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for 
minimum 2000 deg F. 

F. Minimum Pressure Rating: 10-inch wg, positive or negative. 

2.9 FLEXIBLE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. CL WARD & Family Inc. 
2. Ductmate Industries, Inc. 
3. Duro Dyne Inc. 
4. Elgen Manufacturing 
5. Ventfabrics, Inc. 

B. Materials: Flame-retardant or noncombustible fabrics. 

C.  Coatings and Adhesives: Comply with UL 181, Class 1. 

D. Metal-Edged Connectors: Factory fabricated with a fabric strip 3½ or 5¾ inches wide attached 
to two (2) strips of 2¾-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick 
aluminum sheets. Provide metal compatible with connected ducts. 

E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene. 

1. Minimum Weight: 26 oz./sq. yd. 
2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature: Minus 40 to plus 200 deg F. 

F. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, 
synthetic rubber resistant to UV rays and ozone. 

1. Minimum Weight: 24 oz./sq. yd. 
2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling. 
3. Service Temperature: Minus 50 to plus 250 deg F. 

G. High-Temperature System, Flexible Connectors: Glass fabric coated with silicone rubber. 

1. Minimum Weight: 16 oz./sq. yd. 
2. Tensile Strength: 285 lbf/inch in the warp and 185 lbf/inch in the filling. 
3. Service Temperature: Minus 67 to plus 500 deg F. 



  
  AIR DUCT ACCESSORIES 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 233300-7 

H. Thrust Limits: Combination coil spring and elastomeric insert with spring and insert in 
compression, and with a load stop. Include rod and angle-iron brackets for attaching to fan 
discharge and duct. 

1. Frame: Steel, fabricated for connection to threaded rods and to allow for a maximum of 
30 degrees of angular rod misalignment without binding or reducing isolation efficiency. 

2. Outdoor Spring Diameter: Not less than eighty percent (80%) of the compressed height 
of the spring at rated load. 

3. Minimum Additional Travel: Fifty percent (50%) of the required deflection at rated load. 
4. Lateral Stiffness: More than eighty percent (80%) of rated vertical stiffness. 
5. Overload Capacity: Support two hundred percent (200%) of rated load, fully compressed, 

without deformation or failure. 
6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. 
7. Coil Spring: Factory set and field adjustable for a maximum of ¼-inch movement at start 

and stop. 

2.10 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap 
and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to 
suit duct-insulation thickness. 

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 
and grease. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous 
Glass Duct Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 
aluminum accessories in aluminum ducts. 

C. Compliance with ASHRAE/IESNA 90.1-2004 includes Section 6.4.3.3.3 - "Shutoff Damper 
Controls," restricts the use of backdraft dampers, and requires control dampers for certain 
applications. Install backdraft or control dampers at inlet of exhaust fans or exhaust ducts as 
close as possible to exhaust fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches extend 
from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with 
hat channels of same depth as liner, and terminate liner with nosing at hat channel. 

1. Install steel volume dampers in steel ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 
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F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install fire dampers according to UL listing. 

H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations: 

1. On both sides of duct coils. 
2. Upstream and downstream from duct filters. 
3. At outdoor-air intakes and mixed-air plenums. 
4. At drain pans and seals. 
5. Downstream from manual volume dampers, control dampers, backdraft dampers, and 

equipment. 
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links. 

Access doors for access to fire or smoke dampers having fusible links shall be pressure 
relief access doors and shall be outward operation for access doors installed upstream 
from dampers and inward operation for access doors installed downstream from dampers. 

7. At each change in direction and at maximum 50-foot spacing. 
8. Upstream and downstream from turning vanes. 
9. Upstream or downstream from duct silencers. 
10. Control devices requiring inspection. 
11. Elsewhere as indicated. 

I. Install access doors with swing against duct static pressure. 

J. Access Door Sizes: 

1. One-Hand or Inspection Access: 8 by 5 inches. 
2. Two-Hand Access: 12 by 6 inches. 
3. Head and Hand Access: 18 by 10 inches. 
4. Head and Shoulders Access: 21 by 14 inches. 
5. Body Access: 25 by 14 inches. 
6. Body plus Ladder Access: 25 by 17 inches. 

K. Label access doors according to Section 230553 "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door. 

L. Install flexible connectors to connect ducts to equipment. 

M. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with 
loaded vinyl sheet held in place with metal straps. 

N. Connect diffusers to ducts directly or with maximum 24-inch lengths of flexible duct clamped 
or strapped in place. 

O. Connect flexible ducts to metal ducts with liquid adhesive plus sheet metal screws and tape. 

P. Install duct test holes where required for testing and balancing purposes. 
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Q. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. Attach thrust 
limits at centerline of thrust and adjust to a maximum of ¼-inch movement during start and stop 
of fans. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 
3. Operate fire dampers to verify full range of movement and verify that proper heat-

response device is installed. 
4. Inspect turning vanes for proper and secure installation. 
5. Operate remote damper operators to verify full range of movement of operator and 

damper. 

END OF SECTION 233300 
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SECTION 233416 - CENTRIFUGAL HVAC FANS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Tubular mixed flow in-line centrifugal fans. 

1.3 PERFORMANCE REQUIREMENTS 

A. Project Altitude:  Base fan-performance ratings on actual Project site elevations. 

B. Operating Limits:  Classify according to AMCA 99. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 
characteristics, and furnished specialties and accessories.  Also include the following: 

1. Construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for fans. 

2. Rated capacities, operating characteristics, and furnished specialties and accessories. 
3. Certified fan performance curves with system operating conditions indicated. 
4. Certified fan sound-power ratings. 
5. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
6. Material thickness and finishes, including color charts. 
7. Dampers, including housings, linkages, and operators. 
8. Fan speed controllers. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Wiring Diagrams:  For power, signal, and control wiring. 
3. Design Calculations: Calculate requirements for selecting vibration isolators and seismic 

restraints. 
4. Vibration Isolation Base Details:  Detail fabrication including anchorages and 

attachments to structure and to supported equipment.  Include adjustable motor bases, 
rails, and frames for equipment mounting. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from installers of the 
items involved. 

B. Seismic Qualification Data: For fans, accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

C. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For power ventilators to include in emergency, operation, 
and maintenance manuals. 

1.7 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of unit 
components. 

C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems 
and Equipment" and Section 7 - "Construction and System Startup." 

D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - 
"Heating, Ventilating, and Air-Conditioning." 

E. Delegated Design: Engage a qualified professional engineer, to design vibration 
isolation, supports and seismic restraints, including comprehensive engineering analysis by a 
qualified professional engineer, using performance and design criteria indicated. 

F. Seismic Performance: Centrifugal fans shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. See Section 230548 "Vibration and Seismic Controls for 
HVAC Piping and Equipment." 

G. AMCA Compliance:  Fans shall have AMCA-Certified performance ratings and shall bear the 
AMCA-Certified Ratings Seal. 

H. UL Standards:  Power ventilators shall comply with UL 705.  Power ventilators for use for 
restaurant kitchen exhaust shall also comply with UL 762. 
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1.8 COORDINATION 

A. Coordinate size and location of structural-steel support members. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Belts:  One (1) set for each belt-driven unit. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations, with 
protective crating and covering. 

B. Disassemble and reassemble units, as required for moving to final location, according to 
manufacturer's written instructions. 

C. Lift and support units with manufacturer's designated lifting or supporting points. 

PART 2 - PRODUCTS 

2.1 TUBULAR MIXED FLOW IN-LINE CENTRIFUGAL FANS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Look, Loren Company 
2. Greenheck Fan Corp 

B. Construction: 

1. The fan shall be of welded and bolted construction utilizing corrosion resistant fasteners. 
Housing shall be minimum 14-gauge steel with integral inlet and outlet collars for slip fit 
duct connections. Straightening vanes shall be included to assure maximum efficiency 
and low noise levels. Adjustable motor plate shall utilize threaded studs for positive belt 
tensioning. Extended lube lines shall be furnished for lubrication of fan bearings. Lifting 
lugs shall be provided for ease of installation. Adjustable mounting feet shall allow field 
adjustment of motor position. Unit shall bear an engraved aluminum nameplate. 
Nameplate shall indicate design CFM, static pressure, and maximum fan RPM. Unit shall 
be shipped in ISTA certified transit tested packaging.  

C. Coating: 

1. Steel fan components shall be baked polyester powder coating. Each component shall be 
subject to a 5-stage environmentally friendly wash system, followed by a minimum 2-
mil-thick baked powder finish. Paint must exceed 1,000-hour salt spray under ASTM B 
117 test method. 

D.  Fan Wheels: 
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1. Wheel shall be steel, non-overloading, high-efficiency mixed-flow type. Contoured single 
thickness blades shall incorporate 3-D curvature for maximum efficiency across the 
entire surface of the blade. Blades shall be continuously welded to the backplate and inlet 
shroud. Hubs shall be keyed and securely attached to the fan shaft. Wheel shall overlap 
an aerodynamic aluminum inlet cone to provide maximum performance and efficiency. 
Wheel shall be balanced in accordance with AMCA Standard 204-05, Balance Quality 
and Vibration Levels for Fans. 

E. Motor: 

1. Motor shall be NEMA design B with class B insulation rated for continuous duty and 
furnished at the specified voltage, phase, and enclosure. 

F. Blower Shaft: 

1. Blower shaft shall be AISI C-1045 hot rolled and accurately turned, ground and polished. 
Shafting shall be sized for a critical speed of at least one hundred twenty-five percent 
(125%) of maximum RPM. 

G. Bearings: 

1. Bearings shall be designed and tested specifically for use in air handling applications. 
Construction shall be heavy duty concentric locking regreasable ball or roller type in a 
cast iron pillow block housing selected for a minimum L50 life in excess of 200,000 
hours at maximum cataloged operating speed. 

H. Belts and Drives:  

1. Belts shall be oil and heat resistant, static conducting. Drives shall be precision machined 
cast iron type, keyed and securely attached to the wheel and motor shafts. Drives shall be 
sized for one hundred fifty percent (150%) of the installed motor horsepower.  

I. Accessories: 

1. Belt guard. 
2. Premium efficiency motor. 
3. Disconnect switch. 
4. Motor cover. 
5. Access door. 
6. Isolation rails. 
7. Inlet and outlet flange and companion flange. 
8. Restrained housed spring isolator. 

2.2 SOURCE QUALITY CONTROL 

A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan 
Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, 
"Reverberant Room Method for Sound Testing of Fans."  Label fans with the AMCA-Certified 
Ratings Seal. 
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B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of 
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of 
Testing Fans for Aerodynamic Performance Rating."  Label fans with the AMCA-Certified 
Ratings Seal. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Support units using restrained spring isolators. Vibration- and seismic-control devices are 
specified in Section 230548 "Vibration and Seismic Controls for HVAC Piping and 
Equipment." 

C. Install units with clearances for service and maintenance. 

D. Label units according to requirements specified in Section 230553 "Identification for HVAC 
Piping and Equipment." 

3.2 CONNECTIONS 

A. Duct installation and connection requirements are specified in other Division 23 Sections.  
Drawings indicate general arrangement of ducts and duct accessories.  Make final duct 
connections with flexible connectors.  Flexible connectors are specified in Section 233300 "Air 
Duct Accessories." 

B. Install ducts adjacent to power ventilators to allow service and maintenance. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete.  Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 

wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and 
adjust belts, and install belt guards. 

5. Adjust belt tension. 
6. Adjust damper linkages for proper damper operation. 
7. Verify lubrication for bearings and other moving parts. 
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8. Verify that manual and automatic volume control and fire and smoke dampers in 
connected ductwork systems are in fully open position. 

9. Disable automatic temperature-control operators, energize motor and adjust fan to 
indicated rpm, and measure and record motor voltage and amperage. 

10. Shut unit down and reconnect automatic temperature-control operators. 
11. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

D. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Adjust belt tension. 

B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" 
for testing, adjusting, and balancing procedures. 

C. Replace fan and motor pulleys as required to achieve design airflow. 

D. Lubricate bearings. 

3.5 DEMONSTRATION  

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain units.   

END OF SECTION 233423 
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SECTION 236200 - PACKAGED COMPRESSOR AND CONDENSER UNITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes packaged, refrigerant compressor and condenser units. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each compressor and condenser unit. Include rated capacities, operating 
characteristics, and furnished specialties and accessories. Include equipment dimensions, 
weights and structural loads, required clearances, method of field assembly, components, and 
location and size of each field connection. 

B. Shop Drawings: Unit drawings shall be provided that indicate assembly, unit dimensions, 
construction details, clearances, and connection details. Wiring diagram shall be provided with 
details for both power and control systems and differentiate between factory installed and field 
installed wiring. 

1.4 QUALITY ASSURANCE 

A. Unit shall be certified in accordance with UL Standard 1995/CSA C22.2 No. 236, Safety 
Standard for Heating and Cooling Equipment. 

B. Unit and refrigeration system shall comply with ASHRAE 15, Safety Standard for Mechanical 
Refrigeration. 

C. System Seasonal Energy Efficiency Ratio/Energy Efficiency Ratio (SEER/EER) shall be equal 
to or greater than prescribed by ASHRAE 90.1, Energy Efficient Design of New Buildings 
except Low-Rise Residential Buildings. 

D. Unit shall be safety certified by ETL and be ETL US and ETL Canada listed. Unit nameplate 
shall include the ETL/ETL Canada label. 

1.5 COORDINATION 

A. Coordinate sizes and locations of concrete bases. Cast anchor-bolt inserts into bases. 

B. Coordinate location of piping and electrical rough-ins. 

1.6 WARRANTY 

A. Manufacturer shall provide a limited “parts only” warranty for a period of twelve (12) months 
from the date of equipment startup or eighteen (18) months from the date of original equipment 
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shipment from the factory, whichever is less. Warranty shall cover material and workmanship 
that prove defective, within the specified warranty period, provided manufacturer’s written 
instructions for installation, operation and maintenance have been followed. Warranty excludes 
parts associated with routine maintenance and refrigerant. 

B. Compressors:  Five (5) years. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. JCI; Model J40YDC 
2. Trane (Alternate Manufacturer); Model RAUC 

a. Alternate manufacturer shall meet the requirements of this specification. 
b. Contractor bidding the alternate manufacturer does so with full knowledge that that 

manufacturer’s product will require additional steel support to accommodate 
equipment footprint and weight and that the contractor is responsible for all 
required support without additional compensation. 

2.2 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
an NRTL, and marked for intended location and application. 

B. Fabricate and label refrigeration system according to ASHRAE 15 and ASHRAE 34. 

C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - 
"Heating, Ventilating, and Air-Conditioning." 

D. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design vibration isolation and seismic restraints, including 
comprehensive engineering analysis, using performance requirements and design criteria 
indicated. 

2.3 PACKAGED AIR-COOLED COMPRESSOR AND REFRIGERANT CONDENSER UNITS 

A. General Description:  

1. Unit shall include air-cooled condenser coils, condenser fans, discharge and liquid 
connection valves, and unit controls. 

2. Unit shall be factory assembled and tested including leak testing of the coil and run 
testing of the completed unit. Run test report shall be supplied with the unit in the 
controls compartment’s literature pocket. 

3. Unit shall have decals and tags to indicate lifting and rigging, service areas and caution 
areas for safety, and to assist service personnel. 
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4. Unit components shall be labeled, including pipe stub outs, refrigeration system 
components, and electrical and controls components. 

5. Installation, Operation, and Maintenance manual shall be supplied within the unit. 
6. Laminated color-coded wiring diagram shall match factory installed wiring and shall be 

affixed to the interior of the control compartment’s access door. 
7. Unit nameplate shall be provided in two (2) locations on the unit, affixed to the exterior 

of the unit and affixed to the interior of the control compartment’s access door. 

B. Casings: Zinc-coated-steel treated and finished with manufacturer's paint coating designed for 
outdoor installation with weather protection for components and controls, and with the 
following: 

1. Weatherproof steel mounting/lifting rails. 
2. Perimeter base rail with forklift slots and lifting holes to facilitate rigging. 
3. Removable panels for easy access to all internal components during maintenance and 

service. 

C. Refrigeration System: 2-circuit, 4-stage cooling with tandem scroll compressors. 

D. Refrigerant Circuit: 

1. Each unit shall be furnished with two (2) independent refrigerant circuits. 
2. All unit piping shall be copper, brazed joints. 
3. The liquid line will include a field connection shutoff valve with charging port located on 

each condenser circuit.  
4. Suction line connections are provided on each refrigeration circuit. 
5. Filter driers and sight glass are shipped loose for field installation on each refrigerant 

circuit.  
6. All expansion valves, liquid line solenoid valves, refrigerant, and refrigerant field piping 

shall be supplied by installing contractor. 

E. Condenser Coil:  

1. Condenser coils shall have seamless copper tubes, arranged in staggered rows, 
mechanically expanded into aluminum fins. Coils shall be protected from hail damage 
with a V configuration, with individual flat coils rotated 30 from the vertical plane for 
each condensing circuit.  

2. Condensing coils shall have an integral subcooler for more efficient, stable operation.  
3. Factory applied corrosion-resistance coating to provide excellent resistance to coastal 

marine(salt-air) environments.  

a. Coil shall have a flexible epoxy polymer e-coat uniformly applied to all coil 
surface areas with no material bridging between fins. The coating process will 
ensure complete coil encapsulation and a uniform dry film thickness from 0.6 – 1.2 
mils on all surface areas including fin edges and meet 5B rating cross-hatch 
adhesion per ASTM B 3359. Corrosion durability will be confirmed through 
testing to no less than 5,000 hours salt spray resistance per ASTM B 117 using 
scribed aluminum test coupons. 

F. Condenser Fans and Motors: 
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1. Condenser fans shall be direct drive, propeller type, discharging vertically and have 
permanently lubricated ball bearings. 

2. Condenser fan motors shall be 3-phase, totally enclosed air over (TEAO) type, with built 
in thermal overload protection. 

G. Operating and safety controls include the following: 

1. Manual-reset, high-pressure cutout switches. 
2. Automatic-reset, low-pressure cutout switches. 
3. Low-oil-pressure cutout switch. 
4. Compressor-winding thermostat cutout switch. 
5. Three-leg, compressor-overload protection. 
6. Control transformer. 
7. Magnetic contactors for compressor and condenser fan motors. 
8. Timer to prevent excessive compressor cycling. 

H. Centralized Microprocessor Controls: 

1. Completely internally wired with numbered and colored wires. 
2. Contactor terminal block. 
3. Indoor and outdoor temperature sensor drive algorithms. 
4. Integrated anti-short cycle timer. 
5. Integrated time delay between compressors. 
6. Capacity modulation. 
7. Unit external mounting location for disconnect device. 
8. Single point power entry. 

I. Controls: 

1. Equipment with Smart Equipment™ with gateway to BacNet MS/TP as standard shall be 
factory run-tested through the control, after the test is complete; there will be no wires to 
re-connect. All control wiring points shall be tested and verified through communication.  

2. The control shall be UL or CSA recognized. The control shall be manufactured in a 
manufacturing facility that is certified to ISO 9001.  

3. Compressor Control 

a. The control shall have a 5-minute Anti-Short Cycle Delay to prevent excessive 
compressor cycling. The control shall have a 3-minute minimum run time to 
ensure that oil gets returned to the compressor each time it starts. The minimum 
runtime shall be programmable up to 10 minutes.  

b. The control shall monitor the High-Pressure switch, the Low-Pressure switch, and 
the Compressor Overloads separately for each refrigeration circuit. The control 
shall have a 30 second Low-Pressure Switch bypass when it starts any compressor.  

c. A hard compressor lockout shall occur if the control detects the same switch trip 
three (3) times in a two-hour window, which starts when the first trip occurs. On 
the first and second trips, the control will turn the compressor off and wait 5 
minutes after the switch re-closes, before restarting the compressor.  

d. The control shall be capable of operating all compressors and the economizer when 
there is a call for multiple of stages of cooling.  

e. The control shall have a means of locking out mechanical compression below a 
programmable low ambient trip point. This must be done without adding extra 
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components to the unit. The control shall have a means of locking out the 
mechanical compression when the economizer is operating in free cooling mode. 

K. Accessories: 

1. Rawal valve, provide where indicated on equipment schedule: 

a. Manufacturer shall provide a Rawal Valve for part load control. 

2. Oil Separator: Provide factory mounted oil separator. 
3. Phase Monitors: Designed to prevent unit damage. The phase monitor will shut the unit 

down on an out of phase condition. 
4. Factory mounted disconnect. 

L. Refrigerant: R-410A. 

M. Capacities and Characteristics: See Schedule on Drawings. 

2.4 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements. 

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load 
will not require motor to operate in service factor range above 1.0. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
compressor and condenser units. 

B. Examine roughing-in for refrigerant piping systems to verify actual locations of piping 
connections before equipment installation. 

C. Examine walls, floors, and roofs for suitable conditions where compressor and condenser units 
will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install units level and plumb, firmly anchored in locations indicated. 

B. Install roof-mounting units on existing equipment supports.  The installing contractor shall 
modify existing equipment support to accommodate new unit footprint.  Coordinate with 
equipment manufacturer for loading.  

C. Maintain manufacturer's recommended clearances for service and maintenance. 
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D. Loose Components: Install electrical components, devices, and accessories that are not factory 
mounted. 

3.3 CONNECTIONS 

A. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment. 

B. Connect precharged refrigerant tubing to unit's quick-connect fittings. Install tubing so it does 
not interfere with access to unit. Install furnished accessories. 

C. Connect refrigerant piping to air-cooled compressor and condenser units; maintain required 
access to unit. Install furnished field-mounted accessories. Refrigerant piping and specialties are 
specified in Section 232300 "Refrigerant Piping." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect, test, and adjust components, assemblies, and equipment installations, including 
connections, and to assist in testing. 

B. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test. Certify compliance 
with test parameters. 

2. Leak Test: After installation, charge system with refrigerant and oil and test for leaks. 
Repair leaks, replace lost refrigerant and oil, and retest until no leaks exist. 

3. Operational Test: After electrical circuitry has been energized, start units to confirm 
proper motor operation and unit operation, product capability, and compliance with 
requirements. 

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

5. Verify proper airflow over coils. 

C. Verify that vibration isolation and flexible connections properly dampen vibration transmission 
to structure. 

D. Compressor and condenser units will be considered defective if they do not pass tests and 
inspections. 

E. Prepare test and inspection reports. 

3.5 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions 
and perform the following: 

a. Inspect for physical damage to unit casing. 
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b. Verify that access doors move freely and are weathertight. 
c. Clean units and inspect for construction debris. 
d. Verify that all bolts and screws are tight. 
e. Adjust vibration isolation and flexible connections. 
f. Verify that controls are connected and operational. 

B. Lubricate bearings on fan motors. 

C. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding. 

D. Adjust fan belts to proper alignment and tension. 

E. Start unit according to manufacturer's written instructions and complete manufacturer's startup 
checklist. 

F. Measure and record airflow and air temperature rise over coils. 

G. Verify proper operation of condenser capacity control device. 

H. Verify that vibration isolation and flexible connections properly dampen vibration transmission 
to structure. 

I. After startup and performance test, lubricate bearings. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain compressor and condenser units. 

END OF SECTION 236200 
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SECTION 236413.16 - INDIRECT-FIRED ABSORPTION WATER CHILLERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Packaged, water-cooled, single-effect absorption water chillers. 

1.3 DEFINITIONS 

A. BAS: Building automation system. 

B. COP: Coefficient of performance. The ratio of the rate of heat removal to the rate of energy 
input using consistent units for any given set of rating conditions. 

C. IPLV: Integrated part-load value. A single-number part-load efficiency figure of merit 
calculated per the method defined by AHRI 560 and referenced to AHRI standard rating 
conditions. 

D. NPLV: Nonstandard part-load value. A single-number part-load efficiency figure of merit 
calculated per the method defined by AHRI 560 and intended for operating conditions other 
than the AHRI standard rating conditions. 

1.4 SUBMITTALS 

A. Product Data: For each type of product. Include rated capacities, operating characteristics, 
furnished specialties and accessories, and the following: 

1. Performance at AHRI standard conditions and at conditions indicated. 
2. Performance at AHRI standard unloading conditions. 
3. Minimum evaporator flow rate. 
4. Absorbent capacity of chiller. 
5. Refrigerant capacity of chiller. 
6. Liquid capacity of evaporator and condenser. 
7. Liquid capacity of generator. 
8. Characteristics of safety relief devices. 
9. Minimum entering condenser-liquid temperature. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 
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2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Include diagrams for power, signal, and control wiring. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Floor plans, drawn to scale, showing the items described in this 
Section, and coordinated with all building trades. 

B. Qualification Data: 

1. For Installer: Certificate from Absorption Chiller manufacturer certifying that Installer 
has successfully completed prerequisite training administered by manufacturer for proper 
installation of systems, including but not limited to, equipment, piping, controls, and 
accessories indicated and furnished for installation. 

C. Seismic Qualification Data: Certificates, for chillers, accessories, and components, from 
manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

D. Startup service reports. 

E. Test and inspection startup reports. 

F. Sample Warranty: For manufacturer’s warranties. 

1. Provide Manufacturer’s extended Warranty for Contractor Certified installation. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each chiller to include in emergency, operation, and 
maintenance manuals. 

1.7 COORDINATION 

A. Coordinate sizes, locations, and anchoring attachments of structural-steel support structures. 

1.8 WARRANTY 

A. Limited Express Warranty: Manufacturer warrants that the product shall be free from defects in 
material and workmanship which are discovered and reported in writing to Manufacturer within 
the period of one (1) year (“Original Warranty Period”) from the time when the product is 
initially placed into operation at the CUSTOMER’s facility (“Start-Up Date”), or two (2) years 
from the date of manufacture, whichever expires first, and subject to the disclaimers and 
limitations of this Limited Express Warranty. 
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B. As a condition of this Limited Express Warranty, the CUSTOMER shall arrange at its own cost 
for annual routine maintenance of the PRODUCT, prior to cooling operation and prior to 
heating operation of the PRODUCT, by a service provider authorized by YESI, in accordance 
with the Yazaki Operating and Maintenance Instructions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design: Yazaki Energy System 

2.2 GENERAL DESCRIPTION 

A. The Contractor shall furnish and install one (1) Yazaki Model WFC-SC20 Water-Fired, Single-
Effect, Absorption Chiller as shown on the Drawings and in accordance with these 
specifications. 

1. The scope of work is one to one (1:1) replacement. Contractor shall measure and verify 
all new piping connections are aligned with existing piping. Contractor shall provide 
offsets as required. 

B. Chiller-Heater Operating Conditions 

MODEL ITEM 
SPECIFICATIONS 

COOLING 

WFC-SC20 

Capacity (MBH) 240.0 

Chilled Water 

Inlet temperature (F) 54.5 

Outlet temperature (F) 44.6 

Flow (gpm) 48.4 

Evaporator pressure loss (psi) 9.6 

Heat Medium 

Heat input (MBH) 342.8 

Inlet temperature (F) 190.4 

Outlet temperature (F) 181.4 

Flow (gpm) 76.1 

Generator pressure loss (psi) 6.7 

Cooling Water 

Heat rejection (MBH) 582.8 

Inlet temperature (F)  87.8 

Outlet temperature (F) 95.0 

Flow (gpm) 161.7 

Absorber pressure loss (psi) 6.6 

http://www.specagent.com/LookUp/?ulid=3766&mf=04&src=wd
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Condenser pressure loss (psi) 6.6 

Electrical 
Power supply 208V, 60Hz, 3ph 

Consumption (W) 260 

C. Construction: 

1. The chiller shall be a modular, single shell, hermetic design using lithium bromide as the 
absorbent and water as the refrigerant. The main components of the absorption chiller 
shall comprise a generator, heated by hot water at 158°F to 203°F, an evaporator for 
chilled water, and a water-cooled absorber/condenser. Leak testing, charging with 
solution and inhibitor, and performance testing of the absorption chiller shall be 
completed at the factory prior to shipment. All cold and hot surfaces shall be insulated. 

2. The generator, absorber, condenser, and evaporator shall be formed in circular bundles 
with multi-pass circuits and designed to accommodate thermal expansion and contraction 
during normal service. Heat exchangers for chilled water, cooling water, and heat 
medium shall be suitable for a maximum working pressure of 150.0 psig. Evaporator 
tubing shall be externally enhanced to increase heat transfer. The generator tubes shall be 
stainless-steel, and all other tubes shall be copper. Steel ring trays with drippers shall rely 
upon gravity to uniformly distribute liquid refrigerant and solution over the evaporator, 
absorber, and generator tube bundles. A plate type solution heat exchanger, constructed 
from stainless-steel, shall be an integral component for enhancing the absorption cycle 
efficiency. 

3. Each absorption chiller shall undergo a series of factory tests to ensure that the vacuum 
section is leak tight and meets the manufacturer’s strict quality control standards. The 
chiller shall be covered with a helium charged bell and the vacuum section shall be 
evacuated to 0.02-micron Hg absolute. The leakage rate measured by a helium mass 
spectrometer shall not exceed 5 x 10-10 atm.cc/sec. 

4. The chiller shall be equipped with one (1) hermetic sealed pump assembly to circulate 
dilute solution in the absorption cycle. 

5. Solution shall automatically drain under gravity from the generator and absorber 
whenever the cooling cycle is discontinued during normal operation or by a power 
failure. Crystallization in the generator, caused by abnormal (low or high) heat medium 
inlet temperatures or power failure, shall be prevented by allowing solution to drain out 
of the generator under gravity whenever the solution pump stops. 

6. All external piping connections shall be located on the same side of the absorption 
chiller. 

7. Eyebolts for lifting and anchor plates shall be supplied with the equipment. 
8. The absorption chiller shall be enclosed in a UL Type 3R cabinet, and the front panel 

shall be easily removed for service access. Each absorption chiller shall be listed by 
Underwriters Laboratories, Inc. as "Absorption Air Conditioning Equipment", suitable 
for both indoor and outdoor installation. 

D. Internal Controls: 

1. Each absorption chiller shall be supplied complete with factory wired and mounted 
controls located inside a weatherproof cabinet. The controls shall include: 

a. Electronic temperature measurement of cooling water inlet, cooling water outlet, 
chilled water outlet, evaporator, heat medium inlet, and condenser. 
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b. Solid-state controls and pre-programmed microprocessor. 
c. Motor contactor and overload relay for the solution pump. 
d. Control relays with dry contacts for signaling the operation of the chilled water 

pump, cooling water pump, heat medium pump, and heat medium 3-way bypass 
valve. 

2. The control panel built into the absorption chiller shall provide the following status lamps 
and manual controls: 

a. Alarm reset. 
b. Error code display. 
c. Status lamps for Power, Run, Stop, and Cool. 
d. Status lamp for freeze protection. 
e. Cooling selection switch. 
f. Start, stop, and remote selection switch. 

3. A junction box shall be provided for field connections to the power supply, low voltage 
control circuits for the chilled water pump, cooling water pump, cooling tower fan, heat 
medium pump, heat medium 3-way bypass, valve, and external control interlocks. 

4. The cooling capacity of the absorption chiller shall be controlled in response to the outlet 
chilled water temperature OPENING and CLOSING a 3-way bypass valve (supplied by 
others) in the heat medium circuit. 

5. The following abnormal operating conditions shall safely shut-down the water-fired 
absorption chiller: 

a. Solution pump overload relay tripped. 
b. Chilled water pump overload relay tripped. 
c. Cooling water pump overload relay tripped. 
d. Cooling tower fan overload relay tripped. 
e. Low chilled water flow. 
f. Open sensor circuit. 
g. Heat medium pump overload relay tripped. 

6. A digital display panel with the following functions shall be supplied with each water-
fired absorption chiller to assist with troubleshooting and fault diagnosis: 

a. Microprocessor input and output status. 
b. Temperature of all sensors. 
c. Error code history (max. six (6)). 
d. Cooling operating hours. 
e. Verify control set point offsets. 
f. Set CPU calendar and clock. 
g. Clear error code history. 
h. Reset hour count. 

7. The following status/alarm outputs and remote-control inputs shall be provided in the 
water-fired absorption chiller for field connection to an external building energy 
management control system: 

a. Cooling mode status. 
b. Chiller run status or “enabled”. 
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c. General fault alarm. 
d. Remote RUN selection. 
e. Remote STOP selection. 

E. External Controls (Supplied by Others): 

1. Motor contactors, overload relays, auxiliary relays, and AUTO-OFF-MANUAL switches 
for the chilled water pump, cooling water pump, heat medium pump, and cooling tower 
fan shall be furnished and installed by the contractor. 

F. Interlocks: 

1. The thermal overload relays for the chilled water pump, cooling water pump, and cooling 
tower fan shall be interlocked with the chiller controls via normally closed contacts on 
auxiliary relays. In the event of a pump overload, the auxiliary relay contact shall open 
and shut down the chiller. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine chiller before installation. Reject chiller that is damaged. 

B. Examine roughing-in for equipment support, anchor-bolt sizes and locations, piping, and 
electrical connections to verify actual locations, sizes, and other conditions affecting chiller 
performance, maintenance, and operations before equipment installation. 

1. Final chiller locations indicated on Drawings are approximate. Determine exact locations 
before roughing-in for piping and electrical connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF CHILLER 

A. Install chiller on existing support structure. If there is deviation from existing chiller footprint, 
the existing support structure shall be modified to accommodate new unit. 

B. The absorption chiller shall be installed on a level surface. Levelling bolts shall be supplied 
under the absorption chiller frame to adjust the level of the upper vessel for longitudinal and 
transverse alignment. 

C. The absorption chiller shall be installed in a location where there is access to all side and top 
panels. A minimum of 40 inches clearance shall be provided in front of the equipment. The 
piping configuration shall allow clear access to the absorption chiller for service. 

D. Thermowells or temperature test points, similar to P/T plugs, shall be installed on the inlet and 
outlet of all water piping connections to the absorption chiller. 

E. Balancing valves shall be installed in all external water circuits to adjust the flow within the 
following tolerances: 
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1. Eighty to one hundred twenty percent (80-120%) of rated chilled water flow. 
2. One hundred to one hundred twenty percent (100-120%) of rated cooling water flow. 
3. Thirty to one hundred twenty percent (30-120%) of rated heat medium flow. 

F. A fused disconnect switch shall be furnished and installed in the power supply circuit to each 
absorption chiller unit. 

G. The water quality in the chilled water, cooling water, and heat medium circuits shall not exceed 
the following limits: 

ITEM CHILLED 
WATER  

HEAT 
MEDIUM 

COOLING 
WATER 

MAKE-UP 
WATER 

St
an

da
rd

 

pH (at 77°F) 6.8 - 8.0 7.0 – 8.0 6.5 - 8.2 6.8 - 8.0 

Conductivity (µS/cm at 77°F) 400 300 800 300 

Chloride ion (Cl- ppm) 50 30 200 50 

Sulfate ion (SO4
2- ppm) 50 30 200 50 

M-alkalinity (CaCO3 ppm) 50 50 100 50 

Total hardness (CaCO3 ppm) 70 70 *200 70 
Calcium hardness (CaCO3 
ppm) 50 50 150 50 

Ionic silica (SiO2 ppm) 30 30 50 30 

R
ef

er
en

ce
 

Total iron (Fe ppm) 1.0 1.0 1.0 0.3 

Copper (Cu ppm) 1.0 1.0 0.3 0.1 

Sulfide ion (S2- ppm) N.D. N.D. N.D. N.D. 

Ammonium ion (NH4
+ ppm) 1.0 0.1 1.0 0.1 

Residual chlorine (Cl ppm) 0.3 0.1 0.3 0.3 
Free carbon dioxide (CO2 
ppm) 4.0 0.4 4.0 4.0 

Ryzner stability index - - 6.0 - 7.0 - 
N.D.= Not Detectable 
*Maximum total hardness of make-up water shall not exceed 70 ppm when bleed off is the only 
method used to control water quality. 

3.3 START-UP AND WARRANTY 

A. An authorized service provider (ASP) shall start up and provide routine maintenance on the 
water-fired single-effect absorption chiller.   

B. Installation and operating instructions shall be provided with the absorption chiller. 

C. The warranty on each water-fired single-effect absorption chiller shall commence on the date of 
initial startup. Warranty period expires one (1) year after startup or two (2) years after the date 
of manufacture, whichever comes first. An evacuation at start-up and at least one (1) additional 
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evacuation within the first year are required to fulfill the terms of the warranty. Startup check 
sheet(s) and completed warranty cards must be returned to YESI within thirty (30) days of 
startup. 

END OF SECTION 236413.16 
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SECTION 236500 - COOLING TOWERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Open-circuit, induced-draft, counterflow cooling towers. 
2. Non-chemical cooling tower water treatment system. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design cooling tower support structure and seismic restraints and wind 
restraints, including comprehensive engineering analysis by a qualified professional engineer, 
using performance requirements and design criteria indicated. 

B. Structural Performance:  Cooling tower support structure shall withstand the effects of gravity 
loads and the following loads and stresses within limits and under conditions indicated 
according to SEI/ASCE 7. 

C. Seismic Performance:  Cooling towers shall withstand the effects of earthquake motions 
determined according to SEI/ASCE 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

1.4 ACTION SUBMITTALS 

A. Cooling Tower: 

1. Product Data:  For each type of product indicated.  Include rated capacities, pressure 
drop, fan performance data, rating curves with selected points indicated, furnished 
specialties, and accessories. 

2. Shop Drawings:  Complete set of manufacturer's prints of cooling tower assemblies, 
control panels, sections and elevations, and unit isolation.  Include the following: 

a. Assembled unit dimensions. 
b. Weight and load distribution. 
c. Required clearances for maintenance and operation. 
d. Sizes and locations of piping and wiring connections. 
e. Wiring Diagrams:  For power, signal, and control wiring. 
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B. Delegated-Design Submittal:  For cooling tower support structure indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of support structure. 
2. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic 

restraints and wind restraints. 

C. Non-Chemical Cooling Tower Water Treatment System: 

1. Shop Drawings: Show all water treatment equipment, including the following: 

a. Conductivity control panel and wiring diagrams (show all field wiring required). 
Include bill of materials showing model number, manufacturer, physical layout 
drawings, panel, and equipment catalog cuts. 

b. Operation and Maintenance Manuals: Include testing procedures for each of the 
treated systems. 

c. Laboratory analysis of project site make-up water: Submit a copy of a laboratory 
analysis documenting the quality of the project's make-up water. Make-up water 
analysis to include the following analytes as a minimum: 

1) Calcium Hardness (as ppm CaCO3) 
2) Total Hardness (as ppm CaCO3) 
3) Total Alkalinity or m-Alkalinity (as ppm CaCO3) 
4) pH 
5) Silica (as SiO2) 
6) Specific Conductivity (micro S/cm) 
7) Sulfate (as SO4) 
8) Chloride (as Cl-) 
9) Phosphate (as PO4) 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Floor plans, drawn to scale, on which the following items are shown 
and coordinated with each other, using input from Installers of the items involved: 

1. Structural supports. 
2. Piping roughing-in requirements. 
3. Wiring roughing-in requirements, including spaces reserved for electrical equipment. 
4. Access requirements, including working clearances for mechanical controls and electrical 

equipment, and tube pull and service clearances. 

B. Certificates:  For certification required in "Quality Assurance" Article. 

C. Seismic Qualification Certificates: For cooling towers, accessories, and components, from 
manufacturers. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 
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3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

D. Source quality-control reports. 

E. Field quality-control reports. 

F. Startup service reports. 

G. Warranty:  Sample of special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For each cooling tower to include in emergency, operation, 
and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Certified by CTI An NRTL. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. ASHRAE/IESNA 90.1 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6 - "Heating, Ventilating, and Air-Conditioning." 

D. The non-chemical cooling tower water treatment system supplier shall: 

1. Obtain water samples from the site and furnish a laboratory analysis of the water supply 
with submittal. 

2. Review the make-up water analysis to ensure compatibility with the water treatment 
program. 

3. Propose water treatment methods and appropriate non-chemical treatment required to 
minimize scale, corrosion, and biological growth. Submit all the above with shop 
drawings and other required submittals. 

4. Methods selected shall comply with all the requirements of the American Public Health 
Association (APHA), the Environmental Protection Agency (EPA), and local 
environmental agencies. 

1.8 COORDINATION 

A. Coordinate sizes, locations, and anchoring attachments of structural-steel support structures. 

B. Coordinate sizes and locations of equipment supports. 

1.9 WARRANTY 

A. The cooling tower’s fan drive components shall be covered by a 5-year complete mechanical 
warranty.  Drive components protected by this warranty shall include the fans, bearings, fan 
shaft, pulleys, bushings, reducers, and fan motors. 
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PART 2 - PRODUCTS 

2.1 OPEN-CIRCUIT, INDUCED-DRAFT, COUNTERFLOW COOLING TOWERS 

A. Basis-of-Design: Amcot; ST Series 

1. The ST Series cooling tower is a factory assembled, induced draft, axial fan, counterflow 
cooling tower with vertical discharge.  

B. Unit shall comply with ASHRAE 90.1 energy standards. 

C. Materials of Construction: 

1. Cold-Water Basin: 

a. The cold-water basin shall be constructed of heavy-duty fiber reinforced polyester 
(FRP) material with UV inhibitors. 

b. The cold-water basin construction shall be impervious to rot, decay, biological 
attack, and will not rust or corrode. 

c. The cold-water basin design shall be sloped to promote positive drainage of the 
basin to the outlet and drain connections. 

d. The basin shall include piping points of connection for the overflow, make-up, 
drain, inlet, and outlet. 

e. All fasteners shall be stainless-steel type. 

2. Casing Panels: 

a. The casing panels shall be constructed of heavy gauge fiber reinforced polyester 
(FRP) material with UV inhibitors which is impervious to rot, decay, biological 
attack, and will not rust or corrode. Panels shall be removable type to allow easy 
access of internal components. The casing panel shall have a viewing port for 
inspection of the interior components. The panels shall be fastened to the cooling 
tower structure with all seams designed to be watertight. All fasteners shall be 
stainless-steel type. 

3. Mechanical Assembly: 

a. The mechanical assembly of the cooling tower shall be constructed of stainless-
steel materials with an OSHA compliant removable stainless-steel fan guard for 
maintenance. The mechanical assembly shall be direct drive type with no belts, 
gear drives, or additional components that require maintenance. 

4. Fan Motor: 

a. Motor shall be direct drive, premium efficiency that is totally enclosed non-
ventilated (TENV). Motors shall be supplied with sealed bearings and have a 
minimum SF of 1.lS. Motors shall be designed for cooling tower duty and be IP55 
type. Motors 1 HP and greater shall be inverter duty type. Motors shall be UL/CSA 
compliant. 

5. Fan Assembly: 
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a. Fans shall be axial propeller, adjustable pitch type. Fans shall be constructed with 
fan blades and hub constructed of aluminum. Fans shall be dynamically balanced 
at the factory prior to shipping. For field assembled units, the installer will be 
required to check balance and pitch fans prior to startup in accordance with 
manufacturer's O&M manual. 

6. Water Distribution System: 

a. The unit shall be provided with a non-corrosive water distribution system that 
utilizes a single inlet connection for each tower. The spray system will be 
comprised of a rotating center sprinkler head constructed from stainless-steel that 
rotates under incoming water pressure. Water will be distributed to the fill media 
by a series of spray arms with outlet orifices designed to ensure proper water 
loading of the fill occurs under various flow rates. Spray arms shall be constructed 
from PVC materials and may be removed for cleaning and maintenance. 

7. Fill Media: 

a. The cooling tower fill shall be PVC (polyvinyl chloride) of cross-fluted design for 
maximum heat transfer. The cross-fluted sheets shall be bonded together to form 
rigid cellular blocks/sections.  The PVC fill shall be self-extinguishing with a 
flame spread rating of 25 or less per ASTM E 84 and resistant to rot, decay, and 
biological attack. The fill will be able to withstand continuous water temperature 
of 115°F and be supported by fill supports constructed of stainless-steel material 
which allows the fill media to be utilized as an internal service platform for access 
and maintenance on larger models. 

8. Anti-Splash Air Inlet Louver: 

a. Anti-Splash Louver (ASL) shall be constructed using UV resistant polyvinyl 
chloride (PVC) materials. ASL louvers are specially designed to prevent water 
splash out from occurring while allowing the required air flow to pass through the 
unit without increasing amp draw or impacting performance of the tower. 

b. ASL is installed in sections and secured to the tower with stainless-steel fasteners. 
The fasteners can be removed so that the ASL sections can also be removed 
whether for cleaning, maintenance, or access to the basin. 

9. Access: 

a. The cooling tower shall be furnished with a shipman's style ladder. The ladder 
shall be constructed of hot dipped galvanized steel (HDG) and designed for a 
maximum weight load of 250 pounds. Internal components of the tower shall be 
accessible either by removal of the casing panel or through an access hatch in the 
fan guard for larger units. The fill media may be used as a working platform when 
following the manufacturer's O&M manual. 

10. Make-Up Water Connection and Float Assembly: 

a. The make-up connection on the cooling tower should be connected to a city water 
supply line. It is typical that this line connection be copper type and outfitted with 
a shutoff valve prior to connection at the cooling tower. This connection will be a 
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Male Pipe Thread (MPT) type. This connection allows water level in your system 
to be maintained as you will be losing water from the evaporation process. 

b. Amcot ST towers are supplied with mechanical float valve assemblies that are 
attached to the make-up connection. Mechanical float valve assemblies consist of a 
plastic or brass valve, rod, and plastic float. The rod that connects to the valve 
itself is adjustable by loosening the thumb screw that connects the valve and rod 
together. 

11. Quality Assurance: 

a. The cooling tower manufacturer shall be certified under ISO 9001 and have a 
minimum of twenty (20) years’ experience in the design, fabrication, and 
construction of cooling towers. 

2.2 NON-CHEMICAL COOLING TOWER WATER TREATMENT 

A. General: 

1. Furnish all labor, materials, tools, equipment, and services for non-chemical condenser 
water treatment system, as indicated, in accordance with the provisions of the contract 
documents. 

2. Completely coordinate with work of all other trades. 
3. Manufacturer’s representative company will provide automatically controlled water 

treatment program and equipment as specified herein. 
4. Factory to provide monthly service for the condenser water treatment program designed 

to minimize corrosion, scale formation and biological growth in the following mechanical 
systems: 

a. Condenser water piping system. 

B. Description of System: 

1. Purification chamber with shielded cable by equipment manufacturer. 
2. Electrical pulse panel by equipment manufacturer. 
3. Conductivity controller, motorized bleed valve, and toroidal probe. 

C. System shall be capable of handling a maximum flow of 475 gallons per minute recirculating 
water. System shall be Pulse~Pure ® by EVAPCO, Model P-4.  System is designed to provide 
biological, sealing, and corrosion control. System shall have a 12-month money back guarantee 
if the system fails perform as outlined below. 

D. The non-chemical water treatment system shall have the ability to maintain the following re-
circulated water parameters: 

1. Conductivity range of 300 to 5,000 µS/cm. 
2. pH range of 7.0 to 8.8. 
3. Local environmental regulations may dictate the highest pH permitted for blowdown. The 

conductivity setting can be adjusted up or down to change the pH by the balancing of 
fresh make-up water. 

4. Total bacteria count (TBC) of less than 10,000 CFU’s/ml. 
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5. Keep condenser water system scale free and corrosion to levels acceptable by AWT 
guidelines. 

E. The non-chemical water treatment system shall meet the following electrical requirements: 

1. The system shall have a power draw of 1.5 amps. 
2. The system shall operate on a single 120V single, 1 Ø input as standard. 
3. The system shall have a Total Harmonic Distortion (THD) of less than fifteen percent 

(<15%). 
4. The system shall meet UL and cUL specifications for electrical components. 
5. The system shall have a 25-foot shielded cable to minimize susceptibility to external 

electro-magnetic field interference. 
6. The system shall meet FCC requirements for electromagnetic emissions per Title 47 CFR 

part 18 for Industrial, Scientific and Medical Equipment. 
7. The coil assemblies shall be enclosed in a NEMA 4x water resistant shell and be 

provided with indicator lights that signify the system is on and operational. 
8. All water sensors for conductivity shall be toroidal type. 

F. The non-chemical water treatment system shall meet the following construction requirements: 

1. The system shall have remote start-up and monitoring capabilities via a control relay 
wired from the pump or through the building management system using a MODBUS 
protocol. 

2. The chamber shall contain two (2) separate coil sections housing a minimum of four (4) 
low frequency and two (2) high frequency coils per chamber. 

a. The conductivity controller shall be integral to the chamber control panel to allow 
for simplified calibration and single source power. This single panel shall be 
factory mounted and have a local 60-day downloadable USB port for retrieving 
operational data of: 

1) Bleed valve. 
2) Output contact. 
3) System conductivity. 
4) Make-up/bleed metering. 

3. This single control panel per chamber shall have the capability of receiving input from 
local make-up and bleed water meters and activating a 120-volt contact. 

G. Testing Equipment: Provide water test kits and equipment necessary to control the condenser 
water systems treatment program. Test kits to include the following as a minimum: 

1. Reagents and apparatus for determination of pH, total alkalinity, conductivity, chloride, 
calcium hardness, and total hardness. 

2. Apparatus for determination of microbiological colony population and biocide 
effectiveness. 
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PART 3 - EXECUTION 

3.1 GENERAL 

A. Cooling tower shall be installed in accordance with manufacturer’s requirements. 

B. The non-chemical water treatment system shall be installed in accordance with manufacturer’s 
requirements. 

3.2 EXAMINATION 

A. Before cooling tower installation, examine roughing-in for tower support, anchor-bolt sizes and 
locations, piping, and electrical connections to verify actual locations, sizes, and other 
conditions affecting tower performance, maintenance, and operation. 

1. Cooling tower locations indicated on Drawings are approximate.  Determine exact 
locations before roughing-in for piping and electrical connections. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.3 COOLING TOWER INSTALLATION 

A. Install cooling towers on steel support structure designed to handle the operating weight and 
load. 

B. Unit shall be installed level and on proper footings or foundations made from steel. 

C. Unit shall be secured and fastened according to the unit manufacturer’s foundation drawing. 

D. Failure to properly secure the unit can cause equipment damage and void your warranty. 

E. Equipment Mounting: 

1. Comply with requirements for seismic control devices specified in Section 230548 
"Vibration and Seismic Controls for HVAC." 

F. Maintain manufacturer's recommended clearances for service and maintenance. 

G. Loose Components: Install electrical components, devices, and accessories that are not factory 
mounted. 

3.4 COOLING TOWER CONNECTIONS 

A. Piping installation requirements are specified in other Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to cooling towers to allow service and maintenance. 

C. Inlet and outlet connections should incorporate flex connections at the point of connection to 
help isolate vibration from the tower or the pump. 

D. Provide in suction line strainer to remove foreign particulates. 
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E. All piping connections shall have operable valves for proper water balancing and tower 
isolation and servicing. 

F. Provide drain piping with valve at cooling tower drain connections and at low points in piping. 

G. Connect cooling tower overflows and drains, and piping drains to sanitary sewage system. 

H. Domestic Water Piping: 

1. The make-up connection on cooling tower shall be connected to a city water supply line. 
Line connection shall be copper type and with a shutoff valve prior to connection at the 
cooling tower. 

2. The connection will be a Male Pipe Thread (MPT) type. This connection allows water 
level in your system to be maintained as you will be losing water from the evaporation 
process. 

3. The recommended maximum inlet water pressure on the ST Series float valve assemblies 
shall not exceed 60 psi. Provide water pressure regulator on the supply line as required. 

I. Supply and Return Piping:  Comply with applicable requirements in Section 232113 "Hydronic 
Piping". Connect to entering cooling tower connections with shutoff valve, balancing valve, 
thermometer, plugged tee with pressure gage, flow meter, and drain connection with valve.  
Connect to leaving cooling tower connection with shutoff valve.  Make connections to cooling 
tower with a flange. 

3.5 NON-CHEMICAL COOLING TOWER WATER TREATMENT INSTALLATION 

A. For open tower systems the components shall be mounted by the mechanical contractor. 

B. Supply all components (coils, transformers, conductivity meters, blowdown valves etc) 
necessary for a completely automated standalone system. Blowdown valves shall be motorized 
ball valves power open, spring return. 

C. The non-chemical water treatment system representative will supervise all piping and electrical 
hook-ups associated with the treatment program and will also give directions to the Contractor 
as to the various sampling, monitoring and the blow down required to ensure water chemistry of 
the system. 

D. Any system requiring field installation shall have this preformed under the supervision of a 
factory trained Pulse~Pure® representative. 

E. Immediately after hydrostatic testing of piping is completed, systems shall be drained, flushed, 
cleaned, and passivated.  Subsequent to the cleaning process, each system shall be re-filled with 
clean water prior to the system being placed into operation. Once filled the condenser water 
pump and cooling tower fans shall be operated until conductivity set point is achieved. 

F. Provide all consulting services, for a period of 1-year from start-up of the cooling system, which 
will include: 

1. Installation and system start-up procedure recommendations. 
2. Pre-operation system clean-out procedure supervision. 
3. Initial water analysis and recommendations. 
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4. Training of operating personnel on proper feeding and control techniques. 
5. Monthly field service visits during wet operation. 
6. Any necessary log sheets and record forms. 

G. All services will be provided by a factory authorized service provider. 

3.6 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to perform 
field tests and inspections. 

B. Cooling towers will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.7 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

B. Inspect field-assembled components, equipment installation, and piping and electrical 
connections for proper assemblies, installations, and connections. 

C. Obtain performance data from manufacturer. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

D. Start cooling tower and associated water pumps. Follow manufacturer's written starting 
procedures. 

E. Prepare a written startup report that records the results of tests and inspections. 

3.8 ADJUSTING 

A. Set and balance water flow to each tower inlet. 

B. Adjust water-level control for proper operating level. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain cooling towers. 

END OF SECTION 236500 
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SECTION 238216.13 - REFRIGERANT AIR COILS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Refrigerant air coils. 

1.3 SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for each air coil. 

2. Include rated capacities, operating characteristics, and pressure drops for each air coil. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Refer to Schedule on Drawings. 

2.2 REFRIGERANT AIR COILS 

A. Manufacturer 

1. Basis-of-Design:  Johnson Control Inc. 

B. Source Limitations: Obtain refrigerant coils from single source from single manufacturer. 

C. Description: Plate fin coils constructed of staggered tubes mechanically expanded into 
continuous collars that are die-formed into plate fins. Coils are to be counterflow circuited and 
equipped with pressure-type distributors, and distributor tubes are to be of equal length, to 
ensure equal distribution of refrigerant to each circuit. 

D. Circuiting: Interlaced. 

E. Primary Surface: 

1. ½- and 5/8-inch OD round seamless copper tubes arranged in a staggered tube pattern in 
respect to air flow. 
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F. Secondary Surface: 

1. TURBOFIN, with directional guide channels to ensure maximum air to fin contact, is 
constructed of aluminum or copper. Fin edges are die-formed and work hardened to 
initiate immediate turbulence and to strengthen the fin edge. Tubes are mechanically 
expanded providing the optimum tube-to-fin bond. 

G. Casing: 

1. The top and bottom channels and end sheets are constructed of heavy galvanized steel. 
Mounting holes, evenly spaced around the perimeter of the casing, are provided for 
attaching to ductwork or plenum chamber. Tube supports shall be provided for coils with 
greater than 62-inch fin length. 

H. Return Bends: 

1. OD round seamless copper tubing with a uniform flow area throughout the radius of the 
bend, silver brazed to tubes. Alternatively, hairpin tubes can be used. 

I. Headers and Distributors: 

1. Constructed of heavy seamless copper tubing, silver brazed to tubes. The distributor is of 
the Venturi type providing even distribution of refrigerant. All piping connections are of 
the male solder type, extended so field connection can be made outside the unit casing. 

J. Dehydrated and Sealed: 

1. Coil assembly is dehydrated to minimal moisture content and sealed under pressure for 
shipment. 

K. Hardware: Use hex-head bolts, nuts, and washers constructed of Type 304 stainless-steel. 

L. Nameplate: Aluminum or stainless-steel nameplate with brass or stainless-steel chain for each 
coil, with the following data engraved or embossed: 

1. Manufacturer name, address, telephone number, and website address. 
2. Manufacturer model number. 
3. Serial number. 
4. Manufacturing date. 
5. Coil identification  
6. Coil fin length. 
7. Coil fin height. 
8. Coil weight with fluid/without fluid. 
9. Coil casing material and thickness. 
10. Coil fin material and thickness. 
11. Coil tube material and thickness. 
12. Coil header material and thickness. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine casings to receive air coils for compliance with requirements for installation tolerances 
and other conditions affecting coil performance. 

B. Examine roughing-in for piping systems to verify actual locations of piping connections before 
coil installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install coils level and plumb. 

B. Install coils in casings constructed in accordance with SMACNA's "HVAC Duct Construction 
Standards, Metal and Flexible." 

C. Clean existing drain pan under each cooling coil. 

D. Straighten bent fins on air coils. 

E. Clean coils using materials and methods recommended in writing by manufacturers, and clean 
inside of casings and enclosures to remove dust and debris. 

3.3 PIPING CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to coils to allow service and maintenance. 

C. Connect refrigerant piping according to Section 232300 "Refrigerant Piping." 

END OF SECTION 238216.13 





  
 COMMON WORK RESULTS FOR ELECTRICAL 

 Police Station Facility Rooftop HVAC Upgrades – Fairfield 
 260500-1 

SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Sleeve seals. 
4. Grout. 
5. Common electrical installation requirements. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For sleeve seals. 

1.5 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 

obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 

C. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Section 078413 "Penetration Firestopping." 
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PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral water stop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more 
than 16 inches, thickness shall be 0.052-inch. 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 
one (1) or more sides equal to, or more than, 16 inches, thickness shall be 0.138-
inch. 

2.2 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one (1) of the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM and/or NBR interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of raceway or cable. 

3. Pressure Plates: Plastic, carbon steel, or stainless-steel. Include two (2) for each sealing 
element. 

4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating or stainless-
steel of length required to secure pressure plates to sealing elements.  Include one (1) for 
each sealing element. 

2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, non-staining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 
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B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange, and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches above finished floor level. 

G. Size pipe sleeves to provide ½-inch annular clear space between sleeve and raceway or cable, 
unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 
surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements in Section 079200 "Joint Sealants." 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements in Section 078413 
"Penetration Firestopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 
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L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe 
and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow 
for 1-inch annular clear space between raceway or cable and sleeve for installing mechanical 
sleeve seals. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 
material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Section 078413 "Penetration Firestopping." 

3.5 COMISSIONING OF EQUIPMENT 

A. Engage a factory authorized service representative, who is familiar with this project, to 
participate and assist, if necessary, in the functional performance testing of the equipment 
included in this Division with the Commissioning Agent. 

END OF SECTION 260500 
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SECTION 260509 - ELECTRICAL DEMOLITION REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Demolition involving electrical system as described in Contract Documents. 

B. Related Sections: 

1. Section 260500 “Common Work Results for Electrical” 
2. New and replacement work specified in appropriate specification sections. 

1.3 SCHEDULING 

A. Include on Construction Schedule sequence of individual electrical demolition operations. 

B. Coordinate with Owner for equipment and materials to be removed by Owner. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. All relocations, reconnections and removals are not necessarily indicated on Drawings.  All 
such work shall be included without additional cost to Owner. 

3.2 PREPARATION 

A. Disconnect equipment that is to be removed or relocated.  Carefully remove, disassemble, or 
dismantle as required, and store in approved location on site, existing items to be reused in 
completed work. 

B. Where affected by demolition or new construction, relocate, extend, or repair raceways, 
conductors, outlets, and apparatus to allow continued use of electrical system.  Use methods and 
materials as specified for new construction. 
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3.3 PERFORMANCE 

A. Perform drilling, cutting, block-offs, and demolition work required for removal of necessary 
portions of electrical system.  Do not cut joists, beams, girders, trusses, or columns without 
prior written permission from Architect. 

B. Remove concealed wiring abandoned due to demolition or new construction.  Remove circuits, 
conduits, and conductors that are not to be re-used back to next active fixture, device, or 
junction box. 

C. Patch, repair, and finish surfaces affected by electrical demolition work, unless work is 
specifically called for under other Sections of the specifications. 

3.4 CLEANING 

A. Remove obsolete raceways, conductors, apparatus, and lighting fixtures promptly from site and 
dispose of legally. 

END OF SECTION 260509 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 
3. Sleeves and sleeve seals for cables. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Qualification Data:  For testing agency. 

C. Field quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association or the National Institute for Certification in Engineering 
Technologies to supervise on-site testing specified in Part 3. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NFPA 70. 
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1.6 COORDINATION 

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they 
are constructed. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Alcan Products Corporation; Alcan Cable Division 
2. American Insulated Wire Corp.; a Leviton Company 
3. General Cable Corporation 
4. Senator Wire & Cable Company 
5. Southwire Company 
6. Belden 

B. Copper Conductors:  Comply with NEMA WC 70. 

C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN. 

D. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC, mineral-
insulated, and metal-sheathed cable, Type MI with ground wire. 

2.2 CONNECTORS AND SPLICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC 
4. 3M; Electrical Products Division 
5. Tyco Electronics Corp. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

2.3 SLEEVES FOR CABLES 

A. Steel Pipe Sleeves:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral water stop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch 
thickness as indicated and of length to suit application. 
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D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Section 078413 "Penetration Firestopping." 

2.4 SLEEVE SEALS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

B. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

2. Pressure Plates: Plastic, carbon steel, or stainless-steel. Include two (2) for each sealing 
element. 

3. Connecting Bolts and Nuts: Stainless-steel of length required to secure pressure plates to 
sealing elements.  Include one (1) for each sealing element. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper for all feeders including service entrance cables.  Solid for No. 10 AWG and 
smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

3.2 CONDUCTOR INSULATION AND MULTI-CONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Exposed Feeders: Type THHN-THWN, single conductors in raceway. 

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, 
single conductors in raceway. 

C. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-
THWN, single conductors in raceway. 

D. Feeders in Cable Tray:  Type THHN-THWN, single conductors in raceway and metal-clad 
cable, Type MC. 

E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in 
raceway. 
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F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway and metal-clad cable, Type MC. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway. 

H. Branch Circuits Installed Below Raised Flooring: Type THHN-THWN, single conductors in 
raceway and metal-clad cable, Type MC. 

I. Branch Circuits in Cable Tray:  Type THHN-THWN, single conductors in raceway and metal-
clad cable, Type MC. 

J. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application. 

K. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

L. Class 2 Control Circuits:  Type THHN-THWN, in raceway Power-limited cable, concealed in 
building finishes, Power-limited tray cable, in cable tray. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and 
follow surface contours where possible. 

E. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 

F. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems." 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than un-spliced conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches of slack. 
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3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Section 078413 "Penetration Firestopping." 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve rectangle perimeter less than 50 inches and no side greater than 16 inches, 
thickness shall be 0.052-inch. 

2. For sleeve rectangle perimeter equal to, or greater than, 50 inches and one (1) or more 
sides equal to, or greater than, 16 inches, thickness shall be 0.138-inch. 

E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

F. Cut sleeves to length for mounting flush with both wall surfaces. 

G. Extend sleeves installed in floors 2 inches above finished floor level. 

H. Size pipe sleeves to provide ¼-inch annular clear space between sleeve and cable unless sleeve 
seal is to be installed or unless seismic criteria require different clearance. 

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies. 

J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and cable, using joint sealant appropriate for size, depth, and location of joint according to 
Section 079200 "Joint Sealants." 

K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at cable penetrations.  Install sleeves and seal with firestop materials according to 
Section 078413 "Penetration Firestopping." 

L. Roof-Penetration Sleeves:  Seal penetration of individual cables with flexible boot-type flashing 
units applied in coordination with roofing work. 

M. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Size sleeves to allow for 1-inch annular clear space between pipe and sleeve for 
installing mechanical sleeve seals. 

N. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 1-inch annular clear space between cable and sleeve for installing 
mechanical sleeve seals. 
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3.6 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground exterior-wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for cable material and 
size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular 
space between cable and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Section 078413 "Penetration 
Firestopping." 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors, and conductors feeding the following critical 
equipment and services for compliance with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

3. Infrared Scanning:  After Substantial Completion, but not more than sixty (60) days after 
Final Acceptance, perform an infrared scan of each splice in cables and conductors 
No. 3 AWG and larger.  Remove box and equipment covers so splices are accessible to 
portable scanner. 

a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each splice eleven (11) months after date of Substantial Completion. 

b. Instrument: Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values. Provide calibration record for 
device. 

c. Record of Infrared Scanning:  Prepare a certified report that identifies splices 
checked and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

C. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

D. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 260519  
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Fabricated metal equipment support assemblies. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five (5) times 
the applied force. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 
2. Clamps. 
3. Hangers. 
4. Fasteners. 
5. Anchors. 
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B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following: 

1. Trapeze hangers.  Include Product Data for components. 
2. Steel slotted channel systems.  Include Product Data for components. 
3. Nonmetallic slotted channel systems.  Include Product Data for components. 
4. Equipment supports. 

C. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code 
- Steel." 

B. Comply with NFPA 70. 

1.7 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases. 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA 4, factory-fabricated components for field 
assembly. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Allied Tube & Conduit 
b. Cooper B-Line, Inc.; a division of Cooper Industries 
c. ERICO International Corporation 
d. GS Metals Corp. 
e. Thomas & Betts Corporation 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-
4. 

3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating 
applied according to MFMA-4. 

4. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-
4. 

5. Channel Dimensions:  Selected for applicable load criteria. 
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B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin 
channels, and angles with 9/16-inch-diameter holes at a maximum of 8 inches o.c., in at least 
one (1) surface. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Allied Tube & Conduit 
b. Cooper B-Line, Inc.; a division of Cooper Industries 
c. Fabco Plastics Wholesale Limited 
d. Seasafe, Inc. 

2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for 
use with those items. 

3. Fitting and Accessory Materials:  Same as channels and angles, except metal items may 
be stainless-steel. 

4. Rated Strength:  Selected to suit applicable load criteria. 

C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

D. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated 
fittings, designed for types and sizes of raceway or cable to be supported. 

E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for non-armored electrical conductors or 
cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces 
as required to suit individual conductors or cables supported.  Body shall be malleable iron. 

F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36, steel plates, shapes, and 
bars; black and galvanized. 

G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 
their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened Portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated and stainless steel, for 
use in hardened Portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 
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a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

5. Through Bolts: Structural type, hex head, and high strength.  Comply with ASTM A 325. 
6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as required by scheduled in NECA 1, where its Table 1 lists maximum 
spacings less than stated in NFPA 70.  Minimum rod size shall be ¼-inch in diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or 
other support system, sized so capacity can be increased by at least twenty-five percent (25%) in 
future without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps single-bolt 
conduit clamps single-bolt conduit clamps using spring friction action for retention in 
support channel. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1½-
inch and smaller raceways serving branch circuits and communication systems above suspended 
ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and 
RMC may be supported by openings through structure members, as permitted in NFPA 70. 
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C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

1. To New Concrete:  Bolt to concrete inserts. 
2. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
3. To Existing Concrete:  Expansion anchor fasteners. 
4. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 
greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 
4 inches thick. 

5. To Steel:  Welded threaded studs complying with AWS D1.1, with lock washers and 
nuts, Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69, 
Spring-tension clamps. 

6. To Light Steel:  Sheet metal screws. 
7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet seismic-restraint strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 

3.3 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. ENT:  Electrical nonmetallic tubing. 

C. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

D. FMC:  Flexible metal conduit. 

E. IMC:  Intermediate metal conduit. 

F. LFMC:  Liquidtight flexible metal conduit. 

G. LFNC:  Liquidtight flexible nonmetallic conduit. 

H. NBR:  Acrylonitrile-butadiene rubber. 

I. RNC:  Rigid nonmetallic conduit. 

1.4 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, 
details, and attachments to other work. 

1. Custom enclosures and cabinets. 
2. For handholes and boxes for underground wiring, including the following: 

a. Duct entry provisions, including locations and duct sizes. 
b. Frame and cover design. 
c. Grounding details. 
d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 
e. Joint details. 
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C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items 
are shown and coordinated with each other, based on input from installers of the items involved: 

1. Structural members in the paths of conduit groups with common supports. 
2. HVAC and plumbing items and architectural features in the paths of conduit groups with 

common supports. 

D. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures and 
cabinets and their mounting provisions, including those for internal components, will withstand 
seismic forces defined in Section 260548 "Vibration and Seismic Controls for Electrical 
Systems." Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

a. The term "withstand" means "the cabinet or enclosure will remain in place without 
separation of any parts when subjected to the seismic forces specified and the unit 
will retain its enclosure characteristics, including its interior accessibility, after the 
seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

E. Qualification Data:  For professional engineer and testing agency. 

F. Source quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose 
5. Electri-Flex Co. 
6. Manhattan/CDT/Cole-Flex 
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7. Maverick Tube Corporation 
8. O-Z Gedney; a unit of General Signal 
9. Wheatland Tube Company 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. Aluminum Rigid Conduit:  ANSI C80.5. 

D. IMC:  ANSI C80.6. 

E. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit and IMC. 

1. Comply with NEMA RN 1. 
2. Coating Thickness:  0.040-inch, minimum. 

F. EMT:  ANSI C80.3. 

G. FMC:  Zinc-coated steel or aluminum. 

H. LFMC:  Flexible steel conduit with PVC jacket. 

I. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
2. Fittings for EMT: Steel or die-cast and set-screw or compression type. 
3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040-inch, with 

overlapping sleeves protecting threaded joints. 

J. Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector assemblies 
and compounded for use to lubricate and protect threaded raceway joints from corrosion and 
enhance their conductivity. 

2.2 NONMETALLIC CONDUIT AND TUBING 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. AFC Cable Systems, Inc. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose 
3. Arnco Corporation 
4. CANTEX Inc. 
5. CertainTeed Corp.; Pipe & Plastics Group 
6. Condux International, Inc. 
7. ElecSYS, Inc. 
8. Electri-Flex Co. 
9. Lamson & Sessions; Carlon Electrical Products 
10. Manhattan/CDT/Cole-Flex 
11. RACO; a Hubbell Company 
12. Thomas & Betts Corporation 
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B. ENT:  NEMA TC 13. 

C. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 

D. LFNC:  UL 1660. 

E. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material. 

F. Fittings for LFNC:  UL 514B. 

2.3 OPTICAL FIBER/COMMUNICATIONS CABLE RACEWAY AND FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Arnco Corporation 
2. Endot Industries Inc. 
3. IPEX Inc. 
4. Lamson & Sessions; Carlon Electrical Products 

B. Description: Comply with UL 2024; flexible type, approved for plenum, riser, general-use 
installation. 

2.4 METAL WIREWAYS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Cooper B-Line, Inc. 
2. Hoffman 
3. Square D; Schneider Electric 

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless otherwise 
indicated. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

D. Wireway Covers:  Hinged type, Screw-cover type, Flanged-and-gasketed type, or as indicated. 

E. Finish:  Manufacturer's standard enamel finish. 

2.5 NONMETALLIC WIREWAYS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Hoffman 
2. Lamson & Sessions; Carlon Electrical Products 
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B. Description:  Fiberglass polyester, extruded and fabricated to size and shape indicated, with no 
holes or knockouts.  Cover is gasketed with oil-resistant gasket material and fastened with 
captive screws treated for corrosion resistance.  Connections are flanged, with stainless-steel 
screws and oil-resistant gaskets. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

2.6 SURFACE RACEWAYS 

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard 
enamel finish in color selected by Architect and Owner.  

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Thomas & Betts Corporation 
b. Walker Systems, Inc.; Wiremold Company (The) 
c. Wiremold Company (The); Electrical Sales Division 

B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with 
texture and color selected by Architect and Owner from manufacturer's entire range. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Butler Manufacturing Company; Walker Division 
b. Enduro Systems, Inc.; Composite Products Division 
c. Hubbell Incorporated; Wiring Device-Kellems Division 
d. Lamson & Sessions; Carlon Electrical Products 
e. Panduit Corp. 
f. Walker Systems, Inc.; Wiremold Company (The) 
g. Wiremold Company (The); Electrical Sales Division 

2.7 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric 
3. Erickson Electrical Equipment Company 
4. Hoffman 
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division 
6. O-Z/Gedney; a unit of General Signal 
7. RACO; a Hubbell Company 
8. Robroy Industries, Inc.; Enclosure Division 
9. Scott Fetzer Co.; Adalet Division 
10. Spring City Electrical Manufacturing Company 
11. Thomas & Betts Corporation 
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12. Walker Systems, Inc.; Wiremold Company (The) 
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary 

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

C. Cast-Metal Outlet and Device Boxes: NEMA FB 1, cast feralloy, Type FD, with gasketed 
cover. 

D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

E. Metal Floor Boxes:  Cast iron or sheet metal, fully adjustable, rectangular. 

F. Nonmetallic Floor Boxes:  Nonadjustable, round. 

G. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

H. Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, galvanized cast iron with gasketed 
cover. 

I. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant paint. 

J. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

2.8 SLEEVES FOR RACEWAYS 

A. Steel Pipe Sleeves:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch 
thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of firestopping. 

2.9 SLEEVE SEALS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings or a comparable product by one (1) of the following: 

1. Advance Products & Systems, Inc. 
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2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

B. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

2. Pressure Plates:  Stainless-steel.  Include two (2) for each sealing element. 
3. Connecting Bolts and Nuts:  Stainless-steel of length required to secure pressure plates to 

sealing elements.  Include one (1) for each sealing element. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid steel conduit, IMC. 
2. Concealed Conduit, Aboveground:  Rigid steel conduit, IMC. 
3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC and/or LFNC. 
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 4. 

B. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT, Exposed, Not Subject to Severe 
Physical Damage:  EMT. 

2. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 
raceways in the following locations: 

a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 
c. Mechanical rooms. 
d. Auto shop. 

3. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 

5. Damp or Wet Locations:  Rigid steel conduit. 
6. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental 

Air:  Plenum-type, optical fiber/communications cable raceway, EMT. 
7. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  Riser-

type, optical fiber/communications cable raceway, EMT. 
8. Raceways for Concealed General-Purpose Distribution of Optical Fiber or 

Communications Cable:  General-use, optical fiber/communications cable raceway, 
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Riser-type, optical fiber/communications cable raceway, Plenum-type, optical 
fiber/communications cable raceway, EMT. 

9. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 
steel nonmetallic in damp or wet locations. 

C. Minimum Raceway Size: ¾-inch trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that 
material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing 
conduits and fittings.  Use sealant recommended by fitting manufacturer. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve. 

F. Do not install aluminum conduits in contact with concrete. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  
Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Support raceways as specified in Section 260529 "Hangers and Supports for Electrical 
Systems." 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Install no more than the equivalent of three (3) 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated. 

H. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising 
above the floor. 
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I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of raceway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG. 

K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire. 

L. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and 
nonmetallic, rigid and flexible, as follows: 

1. ¾-Inch Trade Size and Smaller:  Install raceways in maximum lengths of 50 feet. 
2. 1-Inch Trade Size and Larger:  Install raceways in maximum lengths of 75 feet. 
3. Install with a maximum of two (2) 90-degree bends or equivalent for each length of 

raceway unless Drawings show stricter requirements.  Separate lengths with pull or 
junction boxes or terminations at distribution frames or cabinets where necessary to 
comply with these requirements. 

M. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where otherwise required by NFPA 70. 

N. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located 
where environmental temperature change may exceed 30 deg F (17 deg C), and that has 
straight-run length that exceeds 25 feet. 

1. Install expansion-joint fittings for each of the following locations, and provide type and 
quantity of fittings that accommodate temperature change listed for location: 

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 deg C) 
temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature 
change. 

c. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  125 
deg F (70 deg C) temperature change. 

d. Attics:  135 deg F (75 deg C) temperature change. 

2. Install fitting(s) that provide expansion and contraction for at least 0.00041-inch per foot 
of length of straight run per deg F (0.06-mm per meter of length of straight run per 
deg C) of temperature change. 

3. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at the 
time of installation. 
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O. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and 
semi-recessed lighting fixtures, equipment subject to vibration, noise transmission, or 
movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

3.3 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of firestopping. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater than 
16 inches, thickness shall be 0.052-inch. 

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and one 
(1) or more sides equal to, or greater than, 16 inches, thickness shall be 0.138-inch. 

E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

F. Cut sleeves to length for mounting flush with both surfaces of walls. 

G. Extend sleeves installed in floors 2 inches above finished floor level. 

H. Size pipe sleeves to provide ¼-inch annular clear space between sleeve and raceway unless 
sleeve seal is to be installed or unless seismic criteria require different clearance. 

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies. 

J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway, using joint sealant appropriate for size, depth, and location of joint.  Refer to 
Section 079200 "Joint Sealants" for materials and installation. 

K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway penetrations.  Install sleeves and seal with firestop materials. 

L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type 
flashing units applied in coordination with roofing work. 

M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve 
for installing mechanical sleeve seals. 
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N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 1-inch annular clear space between raceway and sleeve for installing 
mechanical sleeve seals. 

3.4 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground, exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway material 
and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install in 
annular space between raceway and sleeve.  Tighten bolts against pressure plates that cause 
sealing elements to expand and make watertight seal. 

3.5 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly. 

3.6 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 
manufacturer. 

END OF SECTION 260533 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Warning labels and signs. 
5. Instruction signs. 
6. Equipment identification labels. 
7. Miscellaneous identification products. 

1.3 SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting 
provisions, and graphic features of identification products. 

C. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 

1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, 
standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 
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B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Colors for Raceways Carrying Circuits at More Than 600 V: 

1. Black letters on an orange field. 
2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch-high 

letters on 20-inch centers. 

D. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 
flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label. 

E. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pre-tensioned, 
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway 
or cable it identifies and to stay in place by gripping action. 

F. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, pre-
tensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit 
diameter of raceway or cable it identifies and to stay in place by gripping action. 

G. Tape and Stencil for Raceways Carrying Circuits More Than 600 V:  4-inch-wide black stripes 
on 10-inch centers diagonally over orange background that extends full length of raceway or 
duct and is 12 inches wide.  Stop stripes at legends. 

H. Metal Tags:  Brass or aluminum, 2-by-2-by-0.05-inch, with stamped legend, punched for use 
with self-locking cable tie fastener. 

I. Write-On Tags:  Polyester tag, 0.015-inch-thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 

1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 
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2.2 METAL-CLAD CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway and cable size. 

B. Colors for Raceways Carrying Circuits at 600 V and Less: 

1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Colors for Raceways Carrying Circuits at More Than 600 V: 

1. Black letters on an orange field. 
2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch-high 

letters on 20-inch centers. 

D. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway and cable size. 

B. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

C. Metal Tags:  Brass or aluminum, 2-by-2-by-0.05-inch, with stamped legend, punched for use 
with self-locking cable tie fastener. 

D. Write-On Tags:  Polyester tag, 0.015-inch-thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 

1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

E. Snap-Around Labels: Slit, pre-tensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action. 

F. Snap-Around, Color-Coding Bands:  Slit, pre-tensioned, flexible, solid-colored acrylic sleeve, 2 
inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 
place by gripping action. 

2.4 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 
to 2 inches wide. 
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B. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

C. Snap-Around Labels: Slit, pre-tensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action. 

D. Snap-Around, Color-Coding Bands:  Slit, pre-tensioned, flexible, solid-colored acrylic sleeve, 2 
inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 
place by gripping action. 

E. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 

F. Write-On Tags:  Polyester tag, 0.015-inch-thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 

1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

2.5 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated. 

C. Baked-Enamel Warning Signs: 

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 
required for application. 

2. ¼-inch grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches. 

D. Metal-Backed, Butyrate Warning Signs: 

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch galvanized-steel backing; and with colors, legend, and size required for application. 

2. ¼-inch grommets in corners for mounting. 
3. Nominal size, 10 by 14 inches. 

E. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES." 
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2.6 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16-inch-thick for signs up to 20 
sq. inches and 1/8-inch-thick for larger sizes. 

1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8-inch. 

C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8-inch.  Overlay shall provide 
a weatherproof and UV-resistant seal for label. 

2.7 EQUIPMENT IDENTIFICATION LABELS 

A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8-inch. 

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8-inch.  Overlay shall provide 
a weatherproof and UV-resistant seal for label. 

C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8-inch. 

D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  
White letters on a dark-gray background.  Minimum letter height shall be 3/8-inch. 

E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 
1-inch. 

2.8 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self-extinguishing, one-piece, self-locking, Type 6/6 
nylon. 

1. Minimum Width:  3/16-inch. 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color:  Black except where used for color-coding. 

B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, 
self-extinguishing, one-piece, self-locking, Type 6/6 nylon. 

1. Minimum Width:  3/16-inch. 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
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4. Color:  Black. 

C. Plenum-Rated Cable Ties:  Self-extinguishing, UV stabilized, one-piece, self-locking. 

1. Minimum Width:  3/16-inch. 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  7000 psi. 
3. UL 94 Flame Rating:  94V-0. 
4. Temperature Range:  Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C). 
5. Color:  Black. 

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws, or stainless-steel machine 
screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 
contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 
at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested 
areas. 

G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or 
cable at a location with high visibility and accessibility. 

H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 

1. Outdoors:  UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 

I. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use 
multiple tapes where width of multiple lines installed in a common trench or concrete 
envelope exceeds 16 inches overall. 
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3.2 IDENTIFICATION SCHEDULE 

A. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings:  Tape and stencil 4-
inch-wide black stripes on 10-inch centers over orange background that extends full length of 
raceway or duct and is 12 inches wide.  Stencil legend "DANGER CONCEALED HIGH 
VOLTAGE WIRING" with 3-inch-high black letters on 20-inch centers.  Stop stripes at 
legends.  Apply to the following finished surfaces: 

1. Floor surface directly above conduits running beneath and within 12 inches of a floor that 
is in contact with earth or is framed above unexcavated space. 

2. Wall surfaces directly external to raceways concealed within wall. 
3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in 

the building, or concealed above suspended ceilings. 

B. Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V:  Self-adhesive vinyl 
labels.  Install labels at 30-foot maximum intervals. 

C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits More Than 30 A, and 120 V to ground:  Identify with self-adhesive vinyl label.  Install 
labels at 30-foot maximum intervals. 

D. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and 
pull box of the following systems with self-adhesive vinyl labels with the wiring system legend 
and system voltage.  System legends shall be as follows: 

1. Emergency Power. 
2. Standby Power. 
3. Normal Power. 

E. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase. 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors 
listed below for ungrounded service, feeder, and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 
authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 

c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches from terminal points and in boxes where splices or 
taps are made.  Apply last two (2) turns of tape with no tension to prevent possible 
unwinding.  Locate bands to avoid obscuring factory cable markings. 

F. Power-Circuit Conductor Identification, more than 600 V:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use write-on tags, nonmetallic plastic tag holder with 
adhesive-backed phase tags, and a separate tag with the circuit designation. 
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G. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels. 

H. Conductors to Be Extended in the Future:  Attach marker tape to conductors and list source. 

I. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, 
and signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual. 

J. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-
adhesive warning labels. 

1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: 

a. Power transfer switches. 
b. Controls with external control power connections. 

K. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs 
with approved legend where instructions are needed for system or equipment operation. 

L. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch-high letters for emergency instructions at equipment used 
for power transfer and load shedding. 

M. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Adhesive film label.  Unless otherwise indicated, provide a 
single line of text with ½-inch-high letters on 1½-inch-high label; where two (2) 
lines of text are required, use labels 2 inches high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label. Stenciled 
legend 4 inches high. 

c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 
viewing from the floor. 
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d. Unless provided with self-adhesive means of attachment, fasten labels with 
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure. 

2. Equipment to be Labeled: 

a. Enclosed switches. 
b. Enclosed circuit breakers. 
c. Enclosed controllers. 
d. Monitoring and control equipment. 

END OF SECTION 260553 
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SECTION 262813 - FUSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed switches, 
enclosed controllers, and motor-control centers. 

2. Plug fuses rated 125-V ac and less for use in plug-fuse-type enclosed switches. 
3. Plug-fuse adapters for use in Edison-base, plug-fuse sockets. 
4. Spare-fuse cabinets. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material, 
dimensions, descriptions of individual components, and finishes for spare-fuse cabinets. Include 
the following for each fuse type indicated: 

1. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted to 
accommodate ambient temperatures, provide list of fuses with adjusted ratings. 

a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, 
local ambient temperature, and adjusted fuse rating. 

b. Provide manufacturer's technical data on which ambient temperature adjustment 
calculations are based. 

2. Dimensions and manufacturer's technical data on features, performance, electrical 
characteristics, and ratings. 

3. Current-limitation curves for fuses with current-limiting characteristics. 
4. Fuse sizes for elevator feeders and elevator disconnect switches. 

B. Operation and Maintenance Data:  For fuses to include in emergency, operation, and 
maintenance manuals.  In addition to items specified in Section 017823 "Operation and 
Maintenance Data," include the following: 

1. Ambient temperature adjustment information. 
2. Current-limitation curves for fuses with current-limiting characteristics. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from single 
source from single manufacturer. 
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B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Comply with NEMA FU 1 for cartridge fuses. 

D. Comply with NFPA 70. 

E. Comply with UL 248-11 for plug fuses. 

1.5 PROJECT CONDITIONS 

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more 
than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings. 

1.6 COORDINATION 

A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size 
and with system short-circuit current levels. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Fuses:  Equal to ten percent (10%) of quantity installed for each size and type, but no 
fewer than two (2) of each size and type. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Bussmann, Inc. 
2. Edison Fuse, Inc. 
3. Ferraz Shawmut, Inc. 
4. Littelfuse, Inc. 

2.2 CARTRIDGE FUSES 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent 
with circuit voltages. 

2.3 PLUG FUSES 

A. Characteristics:  UL 248-11, nonrenewable plug fuses; 125-V ac. 
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2.4 PLUG-FUSE ADAPTERS 

A. Characteristics:  Adapters for using Type S, rejection-base plug fuses in Edison-base fuse 
holders or sockets; ampere ratings matching fuse ratings; irremovable once installed. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fuses before installation. Reject fuses that are moisture damaged or physically 
damaged. 

B. Examine holders to receive fuses for compliance with installation tolerances and other 
conditions affecting performance, such as rejection features. 

C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes 
and with characteristics appropriate for each piece of equipment. 

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 
fuse ratings. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 FUSE APPLICATIONS 

A. Cartridge Fuses: 

1. Feeders:  Class J, fast acting. 
2. Motor Branch Circuits:  Class RK1, time delay. 
3. Other Branch Circuits:  Class J, fast acting. 
4. Control Circuits:  Class CC, fast acting. 

B. Plug Fuses: 

1. Motor Branch Circuits:  Edison-base type, single-element time delay. 
2. Other Branch Circuits:  Edison-base type, single-element fast acting. 

3.3 INSTALLATION 

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse. 

B. Install plug-fuse adapters in Edison-base fuse holders and sockets.  Ensure that adapters are 
irremovable once installed. 

C. Install spare-fuse cabinet(s). 
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3.4 IDENTIFICATION 

A. Install labels complying with requirements for identification specified in Section 260553 
"Identification for Electrical Systems" and indicating fuse replacement information on inside 
door of each fused switch and adjacent to each fuse block, socket, and holder. 

END OF SECTION 262813 
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Non-fusible switches. 
3. Receptacle switches. 
4. Shunt trip switches. 
5. Molded-case circuit breakers (MCCBs). 
6. Molded-case switches. 
7. Enclosures. 

1.3 DEFINITIONS 

A. NC:  Normally closed. 

B. NO:  Normally open. 

C. SPDT:  Single pole, double throw. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Enclosed switches and circuit breakers shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

1.5 SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data 
on features, performance, electrical characteristics, ratings, accessories, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Include evidence of NRTL listing for series rating of installed devices. 
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices, accessories, and auxiliary components. 
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6. Include time-current coordination curves (average melt) for each type and rating of 
overcurrent protective device; include selectable ranges for each type of overcurrent 
protective device. Submit on translucent log-log graph paper. 

B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, 
details, and attachments to other work. 

1. Wiring Diagrams:  For power, signal, and control wiring. 

C. Qualification Data:  For qualified testing agency. 

D. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, accessories, and 
components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

E. Field quality-control reports. 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

F. Manufacturer's field service report. 

G. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Section 
017823 "Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit 
breakers. 

2. Time-current coordination curves (average melt) for each type and rating of overcurrent 
protective device; include selectable ranges for each type of overcurrent protective 
device.  Submit on translucent log-log graph paper. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site 
testing. 

B. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective 
devices, components, and accessories, within same product category, from single source from 
single manufacturer. 
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C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items.  Comply with indicated maximum dimensions. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

E. Comply with NFPA 70. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) and not 
exceeding 104 deg F (40 deg C). 

2. Altitude:  Not exceeding 6600 feet. 

B. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary electric service according to requirements indicated: 

1. Notify Architect and Construction Manager no fewer than seven (7) days in advance of 
proposed interruption of electric service. 

2. Indicate method of providing temporary electric service. 
3. Do not proceed with interruption of electric service without Architect and Construction 

Manager written permission. 
4. Comply with NFPA 70E. 

1.8 COORDINATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment 
served and adjacent surfaces.  Maintain required workspace clearances and required clearances 
for equipment access doors and panels. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Fuses:  Equal to ten percent (10%) of quantity installed for each size and type, but no 
fewer than three (2) of each size and type. 

2. Fuse Pullers:  Two (2) for each size and type. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one (1) of the following: 
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1. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric 

B. Type HD, Heavy Duty, Single Throw, 600-V ac and 240-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, 
lockable handle with capability to accept three (3) padlocks and interlocked with cover in closed 
position. 

C. Type HD, Heavy Duty, Six-Pole, Single Throw, 600-V ac and 240-V ac, 200 A and Smaller:  
UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified 
fuses, lockable handle with capability to accept three (3) padlocks and interlocked with cover in 
closed position. 

D. Type HD, Heavy Duty, Double Throw, 600-V ac and 240-V ac, 1200 A and Smaller:  UL 98 
and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, 
lockable handle with capability to accept three (3) padlocks and interlocked with cover in closed 
position. 

E. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit:  Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified. 
5. Auxiliary Contact Kit:  Two (2) NO/NC (Form "C") auxiliary contact(s), arranged to 

activate before switch blades open. 
6. Hookstick Handle:  Allows use of a hookstick to operate the handle. 
7. Lugs: Mechanical and/or Compression type, suitable for number, size, and conductor 

material. 
8. Service-Rated Switches:  Labeled for use as service equipment. 

2.2 NON-FUSIBLE SWITCHES 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one (1) of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric 

B. Type HD, Heavy Duty, Single Throw, 600-V ac and 240-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three (3) padlocks 
and interlocked with cover in closed position. 
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C. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac and 240-V ac, 200 A and Smaller:  
UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three (3) 
padlocks and interlocked with cover in closed position. 

D. Type HD, Heavy Duty, Double Throw, 600-V ac and 240-V ac, 1200 A and Smaller:  UL 98 
and NEMA KS 1, horsepower rated, lockable handle with capability to accept three (3) 
padlocks and interlocked with cover in closed position. 

E. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit:  Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

4. Auxiliary Contact Kit:  Two (2) NO/NC (Form "C") auxiliary contact(s), arranged to 
activate before switch blades open. 

5. Hookstick Handle:  Allows use of a hookstick to operate the handle. 
6. Lugs: Mechanical and/or Compression type, suitable for number, size, and conductor 

material. 

2.3 RECEPTACLE SWITCHES 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one (1) of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric 

B. Type HD, Heavy-Duty, Single-Throw Fusible Switch:  600-V ac and 240-V ac, 100 A; UL 98 
and NEMA KS 1; horsepower rated, with clips or bolt pads to accommodate indicated fuses; 
lockable handle with capability to accept three (3) padlocks; interlocked with cover in closed 
position. 

C. Type HD, Heavy-Duty, Single-Throw Non-Fusible Switch:  600-V ac and 240-V ac, 100 A; 
UL 98 and NEMA KS 1; horsepower rated, lockable handle with capability to accept three (3) 
padlocks; interlocked with cover in closed position. 

D. Interlocking Linkage:  Provided between the receptacle and switch mechanism to prevent 
inserting or removing plug while switch is in the on position, inserting any plug other than 
specified, and turning switch on if an incorrect plug is inserted or correct plug has not been fully 
inserted into the receptacle. 

E. Receptacle:  Polarized, three-phase, four-wire receptacle (fourth wire connected to enclosure 
ground lug). 
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2.4 SHUNT TRIP SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Bussmann, Inc. 
2. Ferraz Shawmut, Inc. 
3. Littelfuse, Inc. 

B. General Requirements:  Comply with ASME A17.1, UL 50, and UL 98, with 200-kA 
interrupting and short-circuit current rating when fitted with Class J fuses. 

C. Switches:  Three-pole, horsepower rated, with integral shunt trip mechanism and Class J fuse 
block; lockable handle with capability to accept three (3) padlocks; interlocked with cover in 
closed position. 

D. Control Circuit:  120-V ac; obtained from integral control power transformer, with primary and 
secondary fuses, of enough capacity to operate shunt trip, connected pilot, and indicating and 
control devices. 

E. Accessories: 

1. Oil-tight key switch for key-to-test function. 
2. Oil-tight green ON pilot light. 
3. Isolated neutral lug; two hundred percent (200%) rating. 
4. Mechanically interlocked auxiliary contacts that change state when switch is opened and 

closed. 
5. Form C alarm contacts that change state when switch is tripped. 
6. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac and/or 24-V dc coil 

voltage. 
7. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72. 

2.5 MOLDED-CASE CIRCUIT BREAKERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one (1) of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric 

B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with 
interrupting capacity to comply with available fault currents. 

C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for 
circuit-breaker frame sizes 250 A and larger. 

D. Adjustable, Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, 
field-adjustable trip setting. 
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E. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with the following 
field-adjustable settings: 

1. Instantaneous trip. 
2. Long- and short-time pickup levels. 
3. Long- and short-time time adjustments. 
4. Ground-fault pickup level, time delay, and I2t response. 

F. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through ratings less 
than NEMA FU 1, RK-5. 

G. Integrally Fused Circuit Breakers:  Thermal-magnetic trip element with integral limiter-style 
fuse listed for use with circuit breaker and trip activation on fuse opening or on opening of fuse 
compartment door. 

H. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers:  Single- and two-pole configurations 
with Class A ground-fault protection (6-mA trip). 

I. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers:  With Class B ground-fault 
protection (30-mA trip). 

J. Features and Accessories: 

1. Standard frame sizes, trip ratings, and number of poles. 
2. Lugs:  Mechanical and/or Compression type, suitable for number, size, trip ratings, and 

conductor material. 
3. Application Listing: Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits. 

4. Ground-Fault Protection:  Comply with UL 1053; remote-mounted and powered type 
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay 
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor. 

5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact. 
6. Undervoltage Trip:  Set to operate at thirty-five to seventy-five percent (35-75%) of rated 

voltage without intentional time delay. 
7. Auxiliary Contacts:  Two (2) SPDT switches with "a" and "b" contacts; "a" contacts 

mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts. 
8. Alarm Switch:  One (1) NC contact that operates only when circuit breaker has tripped. 
9. Key Interlock Kit:  Externally mounted to prohibit circuit-breaker operation; key shall be 

removable only when circuit breaker is in off position. 
10. Zone-Selective Interlocking:  Integral with electronic and/or ground-fault trip unit; for 

interlocking ground-fault protection function. 
11. Electrical Operator:  Provide remote control for on, off, and reset operations. 

2.6 MOLDED-CASE SWITCHES 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one (1) of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
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2. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric 

B. General Requirements:  MCCB with fixed, high-set instantaneous trip only, and short-circuit 
withstand rating equal to equivalent breaker frame size interrupting rating. 

C. Features and Accessories: 

1. Standard frame sizes and number of poles. 
2. Lugs:  Mechanical and/or Compression type, suitable for number, size, trip ratings, and 

conductor material. 
3. Ground-Fault Protection:  Comply with UL 1053; remote-mounted and powered type 

with mechanical ground-fault indicator; relay with adjustable pickup and time-delay 
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor. 

4. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact. 
5. Undervoltage Trip:  Set to operate at thirty-five to seventy-five percent (35-75%) of rated 

voltage without intentional time delay. 
6. Auxiliary Contacts:  Two (2) SPDT switches with "a" and "b" contacts; "a" contacts 

mimic switch contacts, "b" contacts operate in reverse of switch contacts. 
7. Alarm Switch:  One (1) NC contact that operates only when switch has tripped. 
8. Key Interlock Kit:  Externally mounted to prohibit switch operation; key shall be 

removable only when switch is in off position. 
9. Zone-Selective Interlocking:  Integral with ground-fault shunt trip unit; for interlocking 

ground-fault protection function. 
10. Electrical Operator:  Provide remote control for on, off, and reset operations. 
11. Accessory Control Power Voltage: Integrally mounted, self-powered; 120-V ac and 24-

V dc. 

2.7 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, 
to comply with environmental conditions at installed location. 

1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 
3. Kitchen and/or Wash-Down Areas:  NEMA 250, Type 4X. 
4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4. 
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

NEMA 250, Type 12. 
6. Hazardous Areas Indicated on Drawings:  NEMA 250, Type 9. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance 
with installation tolerances and other conditions affecting performance of the Work. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated. 

B. Comply with mounting and anchoring requirements specified in Section 260548 "Vibration and 
Seismic Controls for Electrical Systems." 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

D. Install fuses in fusible devices. 

E. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Comply with requirements in Section 260553 "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than sixty 
(60) days after Final Acceptance, perform an infrared scan of each enclosed switch 
and circuit breaker.  Remove front panels so joints and connections are accessible 
to portable scanner. 
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b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each enclosed switch and circuit breaker eleven (11) months after date of 
Substantial Completion. 

c. Instruments and Equipment:  Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values.  Provide 
calibration record for device. 

4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 
malfunctioning controls and equipment. 

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections. 

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches 
and circuit breakers and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges as specified. 

END OF SECTION 262816 
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INVITATION TO BID 

The Town of Fairfield (Town) on behalf of its Police Department (FPD) and Department of Public Works (DPW) is seeking competitive 

bids from qualified contractors to provide all materials, labor and equipment necessary for the rooftop HVAC upgrades at the Fairfield 

Police Station, 100 Reef Road, Fairfield, Connecticut as specified. 

 

PRE-BID MEETING 
A site meeting will commence at 10:00 am, 100 Reef Road, Fairfield, Connecticut on Friday, 10th December, 2021, for prospective 

bidders to scope the conditions.   

 While the meeting is non-mandatory, prospective bidders will be required to sign-in at commencement of the meeting. The 

sign-in sheet will be posted on the Purchasing Department website as below. Copies will not be made available at the meeting, 

nor will they be faxed out.  

 All requests for information will be answered in writing as specified below under Addenda. 

 

 

ADDENDA / REQUESTS FOR INFORMATION (RFI) 

Addenda concerning important information and/or modifications to specifications will be posted on the Fairfield Purchasing Department 

website at https://fairfieldct.org/bids 

 It is each Bidder’s sole responsibility to monitor the above website for all updated information.  

 Addenda will not be mailed, e-mailed or faxed out. 

 Written requests for information will not be accepted after 12:00pm on Tuesday, 17th December, 2021.  

 Verbal requests for information via phone or other means will not be accepted. 

 Failure to comply with these conditions will result in the bidder waiving the right to dispute bid specifications and conditions, 

no exceptions. 

 

Questions concerning this bid must be submitted in writing and directed only to: 

Corinne Dyer, Senior Buyer 

cdyer@fairfieldct.org 

 

Response will be in the form of an addendum that will be posted approximately 20th December, 2021 to the Town of Fairfield website, 

which is www.fairfieldct.org.  It is the responsibility of each bidder to retrieve addenda from the website.  Any contact about this bid 

between a Bidder and any other Town official and/or department manager and/or Town of Fairfield employee, other than as set forth 

above, may be grounds for disqualification of that Bidder.  No questions or clarifications shall be answered by phone, in person or in 

any other manner than specified above. 

 

REQUIREMENTS 

A. Any sizes or estimate of quantities as shown on drawings are approximate and are not guaranteed in any respect. Prospective 

bidders are to visit the site to verify scope of the work, measurements, quantities, etc., prior to bidding. The Town reserves the 

right at all times to increase or decrease the amount of work if deemed in its best interest. 

B. Price is to include all labor, materials, tools, equipment, plant, mobilization, permits, insurances, etc., required to properly 

complete the project. 

C. The Town of Fairfield reserves the right to award the bid with multiple items: 

 to more than one bidder, based on meeting the item(s) specification, cost, availability, or any combination of these 

criteria; 

 to a single bidder who meets the specifications for all items, and offers the best combination of lowest cost, best 

availability, and broadest product range; 

 and may add, subtract or delete any item and/or quantity as deemed in the best interest of the Town. 

D. The Bidder must not discriminate, nor permit discrimination, against any person on the grounds of race, color, national origin, 

religion, sex, handicap, or veteran status, in their employment practices, in any of their contractual arrangements, in all service 

and accommodations they offer to the public, and in any of their other business operations. 

E. The successful bidder MUST secure all required permits (local, state, federal) prior to commencing work on the site. 

F. The awarded Contractor will have access to the site immediately upon award of contract and all work must be completed in a 

timely manner. Time is of the essence. All work time must be coordinated with the Project Engineer. 

G. If total project exceeds $100,000 prevailing wage rates shall apply. 

https://fairfieldct.org/bids
mailto:cdyer@fairfieldct.org
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H. Award of the project, either partial or in its entirety, is contingent upon funding approval by the applicable boards of the Town 

of Fairfield, including state and federal agencies. 

I. Upon Award, all bidding documents shall constitute a legal contract including but not limited to the following; Bid 

Invitation, Addendum, CT DOL Prevailing Wage Documents, Award Resolution, Town Purchase Order, and AIA 

Contract or equivalent when applicable.  

J. In the instance the Contactor discovers unanticipated hazardous material, whether it be in nature or capacity, the Town reserves 

the right to terminate the Contract and regain possession of the project site. 

 

ENCLOSURES 

Project Manual and Drawings provided by Silver Petrucelli + Associates 
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PURCHASING AUTHORITY 

TOWN OF FAIRFIELD 

INSTRUCTIONS FOR BIDDERS 

TERMS AND CONDITIONS OF BID 

 

BID PROPOSALS 

Bid proposals are to be submitted in a sealed envelope and clearly marked on the outside “BID #2022-56R” including all outer packaging such as DHL, 

FedEx, UPS, etc. All prices and notations must be printed in ink or typewritten. No erasures are permitted. Bid proposals are to be in the office of the 

Purchasing Authority, First Floor, Independence Hall, 725 Old Post Road, Fairfield, Connecticut, prior to date and time specified, at which time they 

will be publicly opened. 

 

RIGHT TO ACCEPT / REJECT 

AFTER REVIEW OF ALL FACTORS, TERMS AND CONDITIONS, INCLUDING PRICE, THE PURCHASING AUTHORITY OF THE TOWN 

OF FAIRFIELD RESERVES THE RIGHT TO REJECT ANY AND ALL BIDS, OR ANY PART THEREOF, OR WAIVE DEFECTS IN SAME, OR 

ACCEPT ANY PROPOSAL DEEMED TO BE IN THE BEST INTEREST OF THE TOWN OF FAIRFIELD. 

 

QUESTIONS 
Questions concerning conditions, bidding guidelines and specifications should only be directed in writing to: 

     

   Ms. Corinne M. Dyer, Senior Buyer: CDyer@fairfieldct.org  

 

Inquiries must reference date of bid opening, requisition or contract number, and must be received no later than as indicated in the bid documents prior 

to date of bid opening. Failure to comply with these conditions will result in the bidder waiving the right to dispute the bid specifications and conditions. 

 

PRICES 
Prices quoted must be firm, for acceptance by the Town of Fairfield, for a period of ninety (90) days. Prices shall include all applicable duties. Bidders 

shall be required to deliver awarded items at prices quoted in their original bid. 

 

F.O.B. DESTINATION 
Prices quoted shall be Net – Delivered to destination. Bids quoting other than F.O.B. Destination may be rejected. 

 

BID BOND  
The BID BOND furnished, as bid security, must be duly executed by the bidder as principal. It must be in the amount equal to five percent (5%) of the 

total estimated bid, as guarantee that, in case the contract is awarded to the bidder, the bidder will, within ten days thereafter, execute such contract and 

furnish a Performance Bond and Payment Bond. 

 

Small businesses may elect to obtain an irrevocable letter of credit or cashier’s check in lieu of the Bid Bond. Such surety must also be in an amount 

equal to at least five percent (5%) of the total estimated bid. 

 

All bid bonds shall be written by a surety company or companies licensed in the State of Connecticut, and shall have at least an A-VII policy holders 

rating, as reported by A.M. Best Rating Services, or otherwise deemed acceptable by the Town. The Town always reserves the right to reject surety 

companies, if an approved surety bond cannot be provided, the bidder shall be deemed non-responsive.  

 

A complete list of certified surety companies can be accessed on the U.S. Government Department of Treasury website: 

https://www.fiscal.treasury.gov/fsreports/ref/suretyBnd/c570_a-z.htm 

 

NOTE: Failure to provide a Bid Bond or equivalent security is not cause for a waiver defect. Any bid not accompanied by such security will be excluded 

from consideration. 

 

PERMITS 
The contractor will be responsible for securing all necessary permits, state and local, as required by the Town of Fairfield. The Town will waive its 

application and permit fees for Town of Fairfield projects. 

 

PAYMENT PROCEDURES 
No voucher, claim or charge against the Town shall be paid without the approval of the Fiscal Officer for correctness and legality. Appropriate checks 

shall be drawn by the Fiscal Officer for approved claims or charges and they shall be valid without countersignature unless the Board of Selectmen 

otherwise prescribed. 

 

PAYMENT PERIOD 
The Town of Fairfield shall put forth its best effort to make payment within thirty days (30) after delivery of the item acceptance of the work, or receipt 

of a properly completed invoice, whichever is later. Payment period shall be net thirty days (30) unless otherwise specified. For projects that do not 

require a performance or bid bond, The Town of Fairfield reserves the right to retain five percent (5%) of total bid amount, which is payable ninety 

(90) days after final payment or acceptance of the work. 

 

 

 

mailto:CDyer@fairfieldct.org
https://www.fiscal.treasury.gov/fsreports/ref/suretyBnd/c570_a-z.htm
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THE CONTRACTOR 
The Contractor for the work described shall be thoroughly familiar with the requirements of all specifications, and the actual physical conditions of 

various job sites. The submission of a proposal shall be construed as evidence that the Contractor has examined the actual job conditions, requirements, 

and specifications. Any claim for labor, equipment, or materials required, or difficulties encountered which could have been foreseen had such an 

examination been carefully made will not be recognized. 

 

ASSIGNMENT OF CONTRACT 
No contract may be assigned or transferred without the consent of the Purchasing Authority. 

 

AWARD OF BIDS 
Contracts and purchases will be made or entered into with the lowest responsible bidder meeting specifications, except as otherwise specified in the 

invitation. If more than one item is specified in the invitation, the Town of Fairfield reserves the right to determine the low bidder on an individual 

basis or on the basis of all items included in the Invitation for Bids, unless otherwise expressed by the Town. Additionally, the Town reserves the right 

to consider other factors in an award, such as the Town’s prior experience with a vendor for services previously provided.  

 

PERFORMANCE AND LABOR AND MATERIAL BOND 
The successful bidder, within seven (7) business days after notification of award, will be required to furnish Performance and Labor and Material Bond 

provided by a company authorized to issue such bonds in the State of Connecticut, or Certified Check or properly executed Irrevocable Letter of Credit 

equal to a hundred per cent (100%) of the award. 

 

In the event that the Contractor where required to provide evidence of insurance and a performance bond does not do so before beginning work, the 

Town of Fairfield reserves the right to withhold payment from such supplier until the evidence of insurance and performance bond has been received 

by the Town. 

 

All payment and performance bonds shall be written by a surety company or companies licensed to issue bonds in the State of Connecticut, and shall 

have at least an A-VIII policy holders rating, as reported by A.M. Best Rating Services, or otherwise deemed acceptable by the Town. The Town 

always reserves the right to reject surety companies, if approved surety bonds cannot be provided the contract shall be terminated. 

 

A complete list of certified surety companies can be accessed on the U.S. Government Department of Treasury website: 

https://www.fiscal.treasury.gov/fsreports/ref/suretyBnd/c570_a-z.htm   

 

BOND REQUIREMENT – NON-RESIDENT CONTRACTORS 

 

1. Non-resident contractors are required to deposit with the Department of Revenue Services a sum equivalent to 5% of the total contract value, 

as assurance that personal property taxes and/or any other State taxes assessed and due the State during the contract will be paid. 

2. If this surety is not deposited with the State, the Town is required to deduct and submit to the State 5% of the total contract value. 

 

GUARANTEE 
Equipment, materials and/or work executed shall be guaranteed for a minimum period of one (1) year against defective material and workmanship. The 

cost of all labor, materials, shipping charges and other expenses in conjunction with the replacement of defective equipment, and/or unsatisfactory 

work, shall be borne by the Contractor. 

 

CATALOGUE REFERENCE 
Unless expressly stated otherwise, any and all reference to commercial types, sales, trade names and catalogues are intended to be descriptive only and 

not restrictive; the intent is to indicate the kind and quality of the articles that will be acceptable. Bids on other equivalent makes, or with reference to 

other catalogue items will be considered. The bidder is to clearly state exactly what will be furnished. Where possible and feasible, submit an illustration, 

descriptive material, and/or product sample. 

 

INSURANCE 

 

A.  The Town of Fairfield is requiring insurance coverage as listed below for this work. 

Note: The term "General Contractor" (hereinafter called the “Contractor”) shall also include their respective agents, representatives, employees and 

subcontractors; and the term " Town of Fairfield” (hereinafter called the "Town") shall include their respective officers, agents, servants, officials, 

employees, volunteers, boards and commissions. 

Note: The term "Town of Fairfield" or "Town" is to be taken to mean Town of Fairfield and the Fairfield Board of Education when the project includes 

the Board of Education. 

At least five days before the Contract is executed and prior to commencement of work there under the Contractor will be required to submit to the 

Town of Fairfield, Risk Manager, 725 Old Post Road, Fairfield, CT 06824 a certificate of insurance, executed by an authorized representative of the 

insurance company, satisfactory to the Town’s Risk Manager and in an acceptable form. The Town always reserves the right to reject insurance 

companies, if approved insurance policies cannot be provided the contract shall be terminated. 

 

https://www.fiscal.treasury.gov/fsreports/ref/suretyBnd/c570_a-z.htm
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INSURANCE RIDER 

Without limiting the Contractor’s liability, the Contractor shall provide and maintain in full force and effect at all times until all work required by the 

contract has been fully completed, except that Products/Completed Operations coverage shall be maintained for five (5) years, insurance coverage 

related to its services in connection with the project in compliance with the following requirements. 

 

The insurance required shall be written for not less than the scope and limits of insurance specified hereunder, or required by applicable federal, state 

and/or municipal law, regulation or requirement, whichever coverage requirement is greater. It is agreed and understood that the scope and limits of 

insurance specified hereunder are minimum requirements and shall in no way limit or preclude the Town from requiring additional limits and coverage 

to be provided under the Contractor's policies. 

B.  Minimum Scope and Limits of Insurance: 

Worker's Compensation Insurance:  

 In accordance with the requirements of the laws of the State of Connecticut. 

 Five hundred thousand dollars ($500,000) Employer Liability each accident. 

 Five hundred thousand dollars ($500,000) Employer Liability each employee by disease. 

 Five hundred thousand dollars ($500,000) Employer Liability policy limit coverage for disease. 

Commercial General Liability Insurance:  

 Bodily Injury, Personal Injury and Property Damage one million dollars ($1,000,000) each occurrence, two million dollars ($2,000,000) 

aggregate. 

 Products/Completed Operations one million dollars ($1,000,000) each occurrence, two million dollars ($2,000,000) aggregate. 

Automobile Liability Insurance:  

 A combined single limit of one million dollars ($1,000,000). This policy shall include all liability of the Contractor arising from the operation 

of all self-owned motor vehicles used in the performance of the Contract; and shall also include a “non-Ownership” provision covering the 

operation of motor vehicles not owned by the Contractor, but used in the performance of the work, and, rider CA9948 or equivalent 

Pollution Liability: 

 One million dollars ($1,000,000) each occurrence, one million dollars ($1,000,000) aggregate. 

Umbrella/Excess Liability Insurance: 

 Five million dollars ($5,000,000) each occurrence, five million dollars ($5,000,000) aggregate.  Such coverage must be follow form over 

Worker’s Compensation, Commercial General Liability, Pollution Liability and Automobile Liability. 

Indemnification:  The Contractor shall defend, indemnify and save harmless the Town and its officers, agents, servants, officials, employees, 

volunteers, boards and commissions from and against any and all claims, demands, suits, proceedings, liabilities, judgments, awards, losses, damages, 

costs and expenses of any nature, including attorneys’ fees, on account of bodily injury, sickness, disease, death or any other damages or loss sustained 

by any person or persons or injury or damage to or destruction of any property, directly or indirectly arising out of, relating to, or in connection with 

the work called for in the Contract, whether or not due or claimed to be due in whole or in part to the active, passive or concurrent negligence, fault or 

contractual default of the Contractor, its officers, agents, servants or employees, any of its sub-contractors, the Town, any of its respective officers, 

agents, servants, officials, employees, volunteers, boards and commissions and/or any other person or persons, and whether or not such claims, 

demands, suits or proceedings are just, unjust, groundless, false, or fraudulent, and the Contractor shall and does hereby assume and agrees to pay for 

the defense of all such claims, demands, suits and proceedings, provided, however, that the Contractor shall not be required to indemnify the Town, its 

officers, agents, servants, officials, employees, volunteers, boards and commissions, against any such damages occasioned solely by acts or omissions 

of the Town, its officers, agents, servants, officials, employees, volunteers, boards and commissions, other than supervisory acts or omissions of the 

Town, its officers, agents, servants, officials, employees, volunteers, boards and commissions, in connection with the work called for in the Contract.  

"Tail" Coverage: If any of the required liability insurance is on a claims-made basis, "tail" coverage will be required at the completion of this contract 

for a duration of 36 months, or the maximum time period reasonably available in the marketplace. The Contractor shall furnish certification of "tail" 

coverages described or continuous "claims made" liability coverage for 36 months following Contract completion. Continuous "claims made" coverage 

will be acceptable in lieu of "tail" coverage provided its retroactive date is on or before the effective date of this Contract. If continuous "claims made" 

coverage is used, the Contractor shall be required to keep the coverage in effect for duration of not less than 36 months from the end of the Contract. 
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Acceptability of Insurers: The Contractor's policies shall be written by insurance companies licensed to do business in the State of Connecticut, with 

an A.M. Best rating of A- XV or otherwise acceptable by the Town's Risk Manager. 

Subcontractors: The Contractor shall require subcontractors to provide the same "minimum scope and limits of insurance" as required herein, with 

the exception of Errors and Omissions/Professional Liability insurance/Fiduciary Liability, unless Errors and Omissions/Professional 

Liability/Fiduciary Liability insurance is applicable to the work performed by the subcontractor. All Certificates of Insurance shall be provided to and 

approved by the Town’s Risk Manager prior to the commencement of work, as required herein. 

Aggregate Limits: It is agreed that the Contractor shall notify the Town when fifty percent (50%) of the aggregate limits are eroded during the contract 

term. If the aggregate limit is eroded for the full limit, the Contractor agrees to reinstate or purchase additional limits to meet the minimum limit 

requirements stated herein. The premium shall be paid by the Contractor. 

Deductibles and Self-Insured Retentions: Any deductible or self-insured retention must be declared to, and approved by, the Town. All deductibles 

or self-insured retentions are the sole responsibility of the Contractor to pay and/or to indemnify.  Under no circumstances will the Town be responsible 

for paying any deductible or self-insured retentions related to this Contract 

Notice of Cancellation or Non-renewal: Each insurance policy required shall be endorsed to state that coverage shall not be suspended, voided, 

cancelled, or reduced in coverage or in limits except after 30 days prior written notice by certified mail, return receipt requested, has been given to the 

Town, (provided ten (10) days’ prior written notice shall be sufficient in the case of termination for nonpayment). 

 

Waiver of Governmental Immunity: Unless requested otherwise by the Town, the Contractor and its insurer shall waive governmental immunity as 

defense and shall not use the defense of governmental immunity in the adjustment of claims or in the defense of any suit brought against the Town. 

Additional Insured: The liability insurance coverage, except Errors and Omissions, Professional Liability or Workers Compensation, if included, 

required for the performance of the Contract shall include the Town as Additional Insured but only with respect to the Contractor’s activities to be 

performed under this Contract. Coverage shall be primary and non-contributory with any other insurance and self-insurance and contain no special 

limitations on the scope of protection afforded to the Town of Fairfield.  The Town and/or its representative retain the right to make inquiries to the 

Contractor, its agents or broker and insurer directly. 

Waiver of Subrogation: A waiver of subrogation in favor of the Town is required on all policies. 

Waiver/Estoppel:  Neither approval by the Town nor failure to disapprove the insurance furnished by the Contractor shall relieve the Contractor of 

the Contractor’s full responsibility to provide insurance as required under this Contract. 

Contractor’s Insurance Additional Remedy: Compliance with the insurance requirements of this Contract shall not limit the liability of the 

Contractor or its Sub-Contractors/Firms, employees or agents to the Town or others.  Any remedy provided to the Town shall be in addition to, and not 

in lieu of, any other remedy available under this Contract or otherwise. 

Certificate of Insurance: As evidence of the insurance coverage required by this Contract, the Contractor shall furnish Certificate(s) of Insurance to 

the Town’s Risk Manager prior to the award of the Contract if required by the Bid document, but in all events prior to Contractor’s commencement of 

work under this Contract. The Certificate(s) will specify all parties who are endorsed on the policy as Additional Insured (or Loss Payees). The 

certificates and endorsements for each insurance policy are to be signed by a person authorized by the insurer to bind coverage on its behalf. Renewals 

of expiring certificates shall be filed thirty (30) days prior to expiration. The Town reserves the right to require complete, certified copies of all required 

policies at any time. All insurance documents required should be mailed to Town of Fairfield, Chief Financial Officer, 725 Old Post Road, Fairfield, 

CT 06824 and Town of Fairfield, Risk Manager, 725 Old Post Road, Fairfield, CT 06824. 

OSHA 
The bidder will certify all equipment complies with all regulations and conditions stipulated under the Williams-Steiger Occupational Safety and Health 

Act of 1971, as amended. The successful bidder will further certify that all items furnished under this project will conform and comply with Federal 

and State of Connecticut OSHA standards. The successful bidder will agree to indemnify and hold harmless the Town of Fairfield for any and all 

damages that may be assessed against the Town. 

 

LIFE CYCLE COSTING 
Where applicable, Life Cycle Costing will be used as a criterion for awarding bids. This is a method of calculating total cost of ownership of an item 

over the life of the product, which may include operation and maintenance expenses, transportation, salvage value, and/or disposal costs. 

 

FEDERAL, STATE, AND LOCAL LAWS 
All applicable Federal, State and local laws, rules and regulations of all authorities having jurisdiction over the locality of the project shall apply to the 

contract and are deemed to be included herein. If the total amount of the project, including any current or future change orders, exceeds $100,000.00 

all work is to be done in accordance with Connecticut Department of Labor (CT-DOL) rules and regulations. More information may be obtained from: 

www.ctdol.state.ct.us 

 

The Davis-Bacon and Related Acts, shall apply to contractors and subcontractors performing on federally funded or assisted contracts in excess of 

$2,000 for the construction, alteration, or repair (including painting and decorating) of public buildings or public works. More information may be 

obtained from: https://www.dol.gov/whd/govcontracts/dbra.htm 

http://www.ctdol.state.ct.us/
https://www.dol.gov/whd/govcontracts/dbra.htm
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NOTE: The Town shall apply the most current wage decision applicable at the time of contract award. 

 

CONFLICT OF INTEREST 

No officer or employee or member of any elective or appointive board, commission or committee of the Town, whether temporary or permanent, shall 

have or acquire any financial interest gained from a successful bid, direct or indirect, aggregating more than one hundred dollars ($100.00), in any 

project, matter, contract or business within his/her jurisdiction or the jurisdiction of the board, commission, or committee of which he/she is a member. 

Nor shall the officer / employee / member have any financial interest, direct or indirect, aggregating more than one hundred dollars ($100.00) in any 

contract or proposed contract for materials or services to be furnished or used in connection with any project, matter or thing which comes under his/her 

jurisdiction or the jurisdiction of the board, commission, committee of which he/she is a member. 

 

NON-WAIVER CLAUSE 

The failure by the Town to require performance of any provision of this bid shall not affect the Town’s right to require performance at any time 

thereafter, nor shall a waiver of any breach or default of a contract award constitute a waiver of any subsequent breach or default or a waiver of the 

provision itself.  

 

ATTORNEY FEES 

In the event of litigation relating to the subject matter of this bid document or any resulting contract award, the non-prevailing party shall reimburse 

the prevailing party for all reasonable attorney fees and costs resulting therefrom. 

 

SCOPE OF WORK/SITE INSPECTIONS 
The bidder declares that the scope of the work has been thoroughly reviewed and any questions resolved (see above for name and number of individual 

to contact for questions). If applicable, the bidder further declares that the site has been inspected as called for in the specifications (q.v.). 

 

EXCEPTION TO SPECIFICATIONS 
No protest regarding the validity or appropriateness of the specifications or of the Invitation for Bids will be considered, unless the protest is filed in 

writing with the Purchasing Authority prior to the closing date for the bids. All bid proposals rendered shall be considered meeting the attached 

specifications unless exceptions are noted on a separate page dated and signed by the bidder. 

 

UNLESS OTHERWISE NOTED 
It will be assumed that all terms and conditions and specifications will be complied with and will be considered as part of the Bid Proposal. 

 

TAX EXEMPT 
Federal Tax Exemption 06-6001998. 

Exempt from State Sales Tax under State General Statues Chapter 219-Section 12-412 Subsection A. 

No exemption certificates are required and none will be issued. 
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REFERENCES 

Provide reference details of most recent similar scope projects performed. 

 

REFERENCE #1: 

Name of Company   Phone      

Contact Person   Cell      

Company Address   Email      

Project, Location, & Date Completed______________________________________________________________ 

____________________________________________________________________________________________ 

  

REFERENCE #2: 

Name of Company   Phone      

Contact Person   Cell      

Company Address   Email      

Project, Location, & Date Completed______________________________________________________________ 

____________________________________________________________________________________________ 

 

REFERENCE #3: 

Name of Company   Phone      

Contact Person   Cell      

Company Address   Email      

Project, Location, & Date Completed______________________________________________________________ 

____________________________________________________________________________________________ 

 

REFERENCE #4: 

Name of Company   Phone      

Contact Person   Cell      

Company Address   Email      

Project, Location, & Date Completed______________________________________________________________ 

____________________________________________________________________________________________ 

 

REFERENCE #5: 

Name of Company   Phone      

Contact Person   Cell      

Company Address   Email      

Project, Location, & Date Completed______________________________________________________________ 

____________________________________________________________________________________________ 
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SUBCONTRACTORS 

Provide subcontractor details if any are to be employed as part of this contract, including labor rates: 

 

SUBCONTRACTOR #1: 

 

Name of Company   Fed ID #     

 

Contact Person   Title      

 

Company Address   Phone      

 

Trade   Email      

 
 

Rates: Supervisor $________/hr   Foreman $________ /hr   Journeyman $________ /hr   Apprentice $________ /hr   

 
 

SUBCONTRACTOR #2: 

 

Name of Company   Fed ID #     

 

Contact Person   Title      

 

Company Address   Phone      

 

Trade   Email      

 
 

Rates: Supervisor $________/hr   Foreman $________ /hr   Journeyman $________ /hr   Apprentice $________ /hr   

 
 

SUBCONTRACTOR #3: 

 

Name of Company   Fed ID #     

 

Contact Person   Title      

 

Company Address   Phone      

 

Trade   Email      

 
 

Rates: Supervisor $________/hr   Foreman $________ /hr   Journeyman $________ /hr   Apprentice $________ /hr   

 
 

SUBCONTRACTOR #4: 

 

Name of Company   Fed ID #     

 

Contact Person   Title      

 

Company Address   Phone      

 

Trade   Email      

 

Rates: Supervisor $________/hr   Foreman $________ /hr   Journeyman $________ /hr   Apprentice $________ /hr   
 
 
 
 

NOTE: All sub-Contractors are subject to approval by the Town of Fairfield and are required to provide Fed ID #. 

 



RACIAL EQUITY and JUSTICE TASK FORCE MISSION STATEMENT 
 

The U.S. Constitution, Connecticut Constitution, and Civil Rights Act of 1964, guarantee equal 
treatment of every citizen regardless of race, color, religion, sex, or national origin.  Although 
Fairfield has always strived to fulfill this mandate we can always do better. Towards that goal 
and in recognition of this fact, pursuant to Section 6.1(E) of the Fairfield Town Charter, the First 
Selectwoman, Brenda L. Kupchick, is hereby proposing to the Board of Selectmen, the 
formation of an advisory committee entitled Racial Equity and Justice Task Force (REJTF). The 
purpose of the task force shall be to study and advise the Board of Selectman (BOS) on existing 
Town policies and procedures in an effort to enhance and improve Fairfield’s commitment to 
the systemically fair and equal treatment of all Town residents, businesses, workers and 
visitors, regardless of race. 

 
The mission of the REJTF is to identify any racial and ethnic inequalities and injustices in the 
Town governance and operations and to provide the BOS with proposals and improvements to 
effectively minimize or eliminate them. Using measurable data, interviews, and any other 
means deemed appropriate by the BOS, the REJTF will analyze, examine, and document these 
injustices – past and/or present - to promote, support, and identify equitable opportunities and 
outcomes for all residents of Fairfield.  The REJTF will make formal recommendations for 
consideration to the BOS towards the implementation of Town policies and procedures that 
benefit all residents. Any recommendations adopted by vote of the BOS will then be presented 
by the BOS to the appropriate Town body for their consideration and action. 

 
SCOPE OF WORK/ACTION STEPS 
The REJTF will accomplish its mission through the collection and examination of qualitative 
and quantitative data, active listening, convening conversations, identifying best practices, and 
collaborating with existing organizations to formulate a racial equity plan for the town of 
Fairfield. 

 
Key to the success of the Task Force is: 

 
-Data-Based Decision Making 

The REJTF will use metrics and quantifiable data to evaluate and analyze Town programs, 
services, policies, and practices through the lens of racial equity to reveal any racial disparities. 
The Task Force will help disaggregate data by race and ethnicity to gain a deeper 
understanding of potential disparities. 

 
-Community Engagement 
The REJTF will listen to the needs and concerns of all residents with compassion and empathy; 
it will engage with residents in conversations and educational programs on racism and 
inequity. The Co-Chairs of the Task Force will be responsible for conducting all meetings in 
compliance with Robert's Rules of Order and with the decorum and civility expected of all 
public meetings. The REJTF will focus on its charge and not allow or sanction overt political 
causes to detract from its purpose. 



-Advocacy and Continuous Learning 
The Task Force is committed to deepening its’ collective understanding of institutional racism 
and how it may impact racial equity in Fairfield; the Task Force will work to improve resident’s 
skills in countering racism. Towards this goal, REJTF will collaborate with other organizations 
working to address racial inequities in our community, tapping the knowledge of various 
experts and community stakeholders who are working to end racial injustice and inequity; the 
Task Force may also collect and curate said resources and make them available to residents. 

 
-Policies, Procedures, Ordinances and Charter Review 
As part of its mandate, the REJTF will review town policies (i.e. ordinances, department 
procedures, etc.) to explore where there may be explicit or implicit racial biases, which 
contribute to racial inequity in all aspects of Fairfield governance with a goal of providing 
formal recommendations to the BOS.  This will include the development of a Racial Equity Plan, 
which will provide a "blueprint" to address equity, inclusion, and anti-racism in Fairfield. The 
REJTF will formally present the Racial Equity Plan to the BOS no later than January 31, 2022. 

 
Task Force Membership & Organization 
The REJTF will have 11 members who will serve with intentionality, awareness, and an on- 
going commitment to implementation. The members will be selected by a majority vote of the 
BOS.  Members shall be selected through a formal application process as designed by the BOS. 
Individual members will function to create an environment that is safe, supportive, and 
inclusive for all residents, including people who identify as black, brown and/or people of color; 
the members will represent the two major political parties as well as unaffiliated/independents. 
Members shall be residents of Fairfield. 

 
In recognition of the intersectionality of race, ethnicity, gender and class represented in 
Fairfield, the Task Force membership should reflect the diversity of our Town.  To achieve its 
mission and strengthen our ability to be a more fair and just community, it is essential that the 
Task Force membership be reflective of the demography of Fairfield. 

 
Among the 11-member body, a representative from the BOS will participate on this Task Force 
as its Co-Chair for the term of this committee; this will ensure the Task Force has the Town 
leadership necessary to generate a town-wide, coordinated effort within Fairfield, as 
appropriate. 

The other Co-Chair (not an elected official) will also serve the same term who has shown a 
commitment to social justice and reflects the minority community. This person will be selected 
through the application process, as will each of the additional nine (9) members of the Task 
Force, as provided for herein. 

 
TERM 

 
The REJTF charge will expire January 31, 2022 or once a plan has been adopted by the 
appropriate town bodies, whichever comes first. At that time, the task force will either 
transition its charge and the execution of its recommendations to other appropriate town of 
Fairfield Departments or have been replaced by a yet-to-be-constituted task force or steering 
committee. 
**** 
Charge approved by BOS on 09/14/20. 
BOS approved one-word amendment on 01/25/21. “Inequality” was changed to “Inequity” in 
paragraph six, line one, page one.  
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RACIAL EQUITY and JUSTICE TASK FORCE
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Task Force Members

Steven Bogan (R)
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II. INTRODUCTION

“I want Fairfield to be a place where people of all backgrounds and
cultures feel safe, valued, and heard.”

~ First Selectwoman Brenda L. Kupchick

Fairfield Patch, May 24, 'Really Powerful': Fairfield Students Walk Out To Protest Racism
https://patch.com/connecticut/fairfield/hundreds-fairfield-students-walk-out-protest-racism

Fairfield is, for many residents, an idyllic place to call home. For some residents, however, life
in Fairfield can include moments of alienation.

“The single biggest thing I was worried about in moving here was the lack of diversity
and what that would mean. I have learned from being with my husband for over 25
years to keep my thoughts and feelings about race and racism wrapped up and to
ourselves within our family. You keep your head down, you don't bring more attention
to us than we already do as a bi-racial couple. But now I'm watching my teenage son
navigate this town as a bi-racial youngster and I'm finding it much harder to ignore
what I'm seeing, hearing, and experiencing.”

~ Betsy McNeil, Fairfield Resident*

*Excerpted from the Community Roundtable, June 2021
https://www.youtube.com/watch?v=-NGdTd42cQs

FAIRFIELD TOWN PROFILE
https://s3-us-west-2.amazonaws.com/cerc-pdfs/2021/Fairfield.pdf

https://patch.com/connecticut/fairfield/hundreds-fairfield-students-walk-out-protest-racism
https://www.youtube.com/watch?v=-NGdTd42cQs
https://s3-us-west-2.amazonaws.com/cerc-pdfs/2021/Fairfield.pdf
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THE FORMATION OF THE RACIAL EQUITY and JUSTICE TASK FORCE

https://www.fox61.com/article/news/local/passionate-but-peaceful-protest-in-fairfield-draws-hundreds/520-c1fac342-5ef8-48a1-a6dc-aab7efe00875

George Floyd’s murder in the Summer of 2020 prompted Fairfield residents to engage in honest
conversations about race, racism, and disenfranchisement. In demonstrations that drew millions
in towns and cities across the country, including Fairfield, protesters called for a review of
governing systems and operations through a framework of racial equity and justice.

On September 14th, 2020, First Selectwoman Brenda L. Kupchick formally created a Racial
Equity and Justice Task Force (REJTF) to identify any race or ethnic inequalities and to propose
the means to eliminate them.

REJTF Charge, Mission Statement & Scope of Work
https://www.fairfieldct.org/content/10736/12858/99189/99193.aspx

Two Co-Chairs were appointed to the Task Force on September 21st, 2020 and nine additional
bi-partisan, multi-ethnic, multi-racial, volunteers were appointed on October 5th, 2020. All
meetings conducted by the REJTF were held via Zoom and open to the public; these meetings
were well attended by residents, some of whom were working on their own racial and justice
initiatives.

REJTF Meeting Agendas & Minutes
https://www.fairfieldct.org/content/10736/12858/99189/102034.aspx

The REJTF agreed to adopt definitions of race, racism, structural racism, equity and equality
(among others) from the Anti-Defamation League to ensure discussions were grounded in mutual
understanding.

Anti-Defamation League
https://www.adl.org/

https://www.fox61.com/article/news/local/passionate-but-peaceful-protest-in-fairfield-draws-hundreds/520-c1fac342-5ef8-48a1-a6dc-aab7efe00875
https://abcnews.go.com/US/photos-protests-erupted-country-death-george-floyd/story?id=70982934
https://www.fairfieldct.org/content/10736/12858/99189/99193.aspx
https://www.fairfieldct.org/content/10736/12858/99189/102034.aspx
https://www.adl.org/
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RESEARCH METHODS EMPLOYED BY THE REJTF

This blueprint is based on quantitative and qualitative data, researched and analyzed by the
REJTF and other community members, and includes samples from the lived experiences of
Fairfield residents. It is a comprehensive, data-driven, framework detailing several ways to
improve Fairfield’s commitment to the fair and equitable treatment of town residents, employees
and visitors and reflects best practices in both the public and private sectors.

Qualitative Research

The REJTF engaged in Deep Listening – particularly to representatives of the one in five
residents in Fairfield who identify as something other than white – to better understand the lived
experiences of this cohort within our community According to data collected in the 2020
Census, the total population of Fairfield at 61,740, of which 84% are white, 7% are Latinx, 4%
are Asian, 2% are Black and 3% are of another race or ethnicity.

Census, CT 2020 Data Hub
https://www.ctdata.org/census-2020-data-hub

Most Common Race or Ethnicity by Census Tract, CT Data Collaborative  | 08/31/2021

https://www.ctdata.org/census-2020-data-hub
https://www.ctdata.org/blog/most-common-raceethnicity-by-census-tract
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Deep Listening Project
The REJTF conducted interviews and hosted a community conversation with key stakeholders, a
cross-section of residents, community leaders, town employees, and Department Heads

Summary of Findings and Recommendations from the Deep Listening Project
https://www.fairfieldct.org/filestorage/10736/12858/99189/99191/blueprint_-_DEEP_LISTENING.pdf

● Police Department https://fpdct.com/
● Community & Economic Development https://www.fairfieldct.org/ced
● Fairfield Equity Coalition https://www.fairfieldequitycoalition.org/
● Conect, Congregations Organized for a New CT https://weconect.org/
● Fairfield Museum and History Center https://www.fairfieldhistory.org/
● Human and Social Services https://www.fairfieldct.org/humanservices
● Human Resources https://www.fairfieldct.org/hr
● Public Schools https://www.fairfieldschools.org/
● Housing Authority https://www.fairfieldct.org/housingauthority
● Health Department https://www.fairfieldct.org/health

Community Conversation, June 2020
Per the Office of the First Selectwoman
https://www.youtube.com/watch?v=PuOR1B5WMh8

Community Roundtable, June 2021
https://www.youtube.com/watch?v=-NGdTd42cQs

Expert Presentations
Experts made presentations, provided insight and best practices from their own research and experience:

● Chief Robert Kalamaras, Detective Felix Esposito and the Fairfield Police Department

● Ken Barone, Project Manager, Connecticut Racial Profiling Prohibition Project
https://www.youtube.com/watch?v=ehTwmRmDNaw

● Richard J Porth, Special Projects Coordinator, CCM
https://www.youtube.com/watch?v=st1zngb21wk

● Sustainable Fairfield Task Force
https://www.fairfieldct.org/filestorage/79/98840/98842/100836/MINUTES_03-02-2021_Final.pdf
https://sustainablefairfield.wordpress.com/2020/09/29/an-action-plan-for-a-sustainable-fairfield/

● Fairfield Yabantu
https://fairfieldyabantu.com/

● Stop Asian Hate, presentation from Aimee Guerrero and Rosalie Hsu
https://www.youtube.com/watch?v=A-Ialv_eTds

● John Wynn, Strategic Planning Committee
https://www.fairfieldct.org/filestorage/79/98840/98842/100836/Minutes_05-20-2021_Final.pdf

https://www.fairfieldct.org/filestorage/10736/12858/99189/99191/blueprint_-_DEEP_LISTENING.pdf
https://fpdct.com/
https://www.fairfieldequitycoalition.org/
https://weconect.org/
https://www.youtube.com/watch?v=PuOR1B5WMh8
https://www.youtube.com/watch?v=-NGdTd42cQs
https://www.youtube.com/watch?v=st1zngb21wk
https://www.fairfieldct.org/filestorage/79/98840/98842/100836/MINUTES_03-02-2021_Final.pdf
https://fairfieldyabantu.com/
https://www.youtube.com/watch?v=A-Ialv_eTds
https://www.fairfieldct.org/filestorage/79/98840/98842/100836/Minutes_05-20-2021_Final.pdf
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● Lynnaija Breward, for the Fairfield Equity Coalition
https://www.youtube.com/watch?v=XZ59i68yjxQ

● Middle School Student Presentation
https://www.fairfieldct.org/filestorage/79/98840/98842/100836/Minutes_01-05-2021_FINAL.pdf

● Dr. Stephanie Morrison, Assistant Professor of Counselor Education, Fairfield University
private counseling session for the REJTF

Secondary Research

The REJTF benchmarked best practices for racial equity, reviewing previously gathered survey
data, analyzing town charters throughout the State, and researching historical documents. The
REJTF reviewed racial equity and justice plans from other towns, cities, businesses and schools
throughout the country, with a focus on how they might be helpful in crafting a specific plan for
the Town of Fairfield. The Racial Equity Toolkit from the Connecticut Conference of
Municipalities (CCM) provided guidance in creating a well-thought-out plan, as did material
provided by the National League of Cities (NLC).

CT Conference of Municipalities, Racial Equity Toolkit
https://www.ccm-ct.org/Portals/CCM/PDF/CCM_RacialEquityToolkit_2020_5.pdf?ver=aTRjWQWYnHqNF_WmC-QS7g==

National League of Cities, Race and Equity Resources
https://www.nlc.org/resources/type/case-study/?topic%5B%5D=race-equity

W.K. Kellogg Foundation, Truth Healing Reconciliation
https://healourcommunities.org/

Additional Resources
https://www.fairfieldct.org/filestorage/10736/12858/99189/99191/St_Louis_Park_blueprint.pdf
https://www.fairfieldct.org/filestorage/10736/12858/99189/99191/St_Louis_Park_blueprint_%282%29.pdf
https://www.fairfieldct.org/filestorage/10736/12858/99189/99191/Westport_Blueprint.pdf

https://www.youtube.com/watch?v=XZ59i68yjxQ
https://www.fairfieldct.org/filestorage/79/98840/98842/100836/Minutes_01-05-2021_FINAL.pdf
https://www.ccm-ct.org/Portals/CCM/PDF/CCM_RacialEquityToolkit_2020_5.pdf?ver=aTRjWQWYnHqNF_WmC-QS7g==
https://www.nlc.org/resources/type/case-study/?topic%5B%5D=race-equity
https://healourcommunities.org/
https://www.fairfieldct.org/filestorage/10736/12858/99189/99191/St_Louis_Park_blueprint.pdf
https://www.fairfieldct.org/filestorage/10736/12858/99189/99191/St_Louis_Park_blueprint_%282%29.pdf
https://www.fairfieldct.org/filestorage/10736/12858/99189/99191/Westport_Blueprint.pdf
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EXPERIENCING RACISM IN FAIRFIELD

Over the course of its fifteen month tenure, the REJTF identified racism within Fairfield. Since
the Fall of 2020, the Task Force has listened to BIPOC (Black, Indigenous, People of Color)
residents describe their experience of racially charged interactions in town; the Task Force itself
was the target of racism. The REJTF heard from parents of school-aged BIPOC children who
shared how their children have been made to feel marginalized, residents who don’t feel safe
when Black spouses or children go jogging at night, a Black man erroneously stopped by the
police and of the traumatic impact of ethnic or racially charged symbols posted on-line and in
shared public spaces. Analyzing data from the ADL, Fairfield Public Schools, the CT Racial
Profiling Project and meetings with the Fairfield Police Department further contextualized and
validated these experiences.

ADL, Hate Symbols Database
https://www.adl.org/hate-symbols

“Zoom Bombing”
https://www.youtube.com/watch?v=OVDDuFdd7MI
https://connecticut.news12.com/fairfield-racial-equity-and-justice-task-force-zoom-bomb-leads-to-hate-crime-investigation

Racist Snapchat Post
https://patch.com/connecticut/fairfield/warde-student-charged-after-racist-snapchat-post-fairfield-pd
https://nypost.com/2021/05/15/connecticut-student-charged-after-racist-snapchat-post/
https://abc7ny.com/fairfield-racist-incidents-warde-high-school-connecticut-snapchat/10627725/

https://nypost.com/2021/05/15/connecticut-student-charged-after-racist-snapchat-post/
https://www.adl.org/hate-symbols
https://www.youtube.com/watch?v=OVDDuFdd7MI
https://connecticut.news12.com/fairfield-racial-equity-and-justice-task-force-zoom-bomb-leads-to-hate-crime-investigation
https://patch.com/connecticut/fairfield/warde-student-charged-after-racist-snapchat-post-fairfield-pd
https://nypost.com/2021/05/15/connecticut-student-charged-after-racist-snapchat-post/
https://abc7ny.com/fairfield-racist-incidents-warde-high-school-connecticut-snapchat/10627725/
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McKinley Elementary School Incident
https://patch.com/connecticut/fairfield/disturbing-graffiti-found-fairfield-school-store-police

Racial Slurs
https://www.wfsb.com/news/fairfield-man-charged-with-hate-crime/article_89e4bd32-3079-11ec-9549-9b32dbfb5fca.html

Racist Emails sent to Middle School Staff
https://www.ctpost.com/news/article/Principal-Racist-email-sent-to-Fairfield-middle-16428676.php

"I'm a lifelong Fairfield resident. I was born and raised here, actually went through the Fairfield public
school system. I'm the daughter of immigrants and I'm married to a black man ... My husband, who is
an immigrant from Sudan, will rarely go to any of the town's municipal buildings by himself because he
feels people don't treat him with respect. He has an accent; sometimes he struggles trying to understand,
so often I have to accompany him so he has backup support to get what he needs. Once, he went on his
own to get our marriage certificate from the town, and they tried to convince him that his marriage
certificate wouldn't be there. Because I guess in their minds, he could not have been married in the
Town of Fairfield. So I walked over, went to the same office, spoke to the same woman, did not tell her
who I was, and requested the same information. I was treated with respect and kindness. She gave it to
me right away. And then I went to her superior immediately, cried in her office, explained why I was
there, and how devastated my husband was about that experience. I feel that unless you walk in these
shoes and you walk side by side, it's hard to believe."

~Yasmine Osman, Fairfield Resident, Community Roundtable, June 2021

Racially charged or motivated incidents can have a lasting and profound negative impact, a
reality supported by extensive research and by the personal reflections of Black and brown
people here. These indignities are especially damaging when they are repetitive, beyond the
control of the individual, and particularly when they start at an early age. A recent report,detailed
in a November 15th, 2021 article in the Fairfield Citizen, on racial disparities within the Fairfield
public school system demonstrates how systemic racism in education plays out locally. While
race might not appear to be a prominent issue to the majority white population, this report found
a persistent and widening gap in how our school system serves its Black and brown students.
Further, the report finds that while overall student achievement remained flat during the
pandemic, racial disparities widened according to myriad data, including Smarter Balanced
Assessment scores, PSAT and SAT scores and attendance and suspension rates. Notably, the
racial opportunity gap was consistent across both high-need and non-high-need students. In
other words: this is a systemic problem. The report highlights how these systemic inequities,
which are at times largely invisible to a majority population, can have insidious and long term
impacts on already marginalized populations.

Report highlights opportunity gaps among Fairfield students
https://www.fairfieldcitizenonline.com/news/article/Report-highlights-achievement-gaps-among-16620373.php

Additional Resources
https://www.justice.gov/hatecrimes/hate-crime-statistics
https://www.adl.org/education-and-resources/resources-for-educators-parents-families
https://www.facinghistory.org/

https://patch.com/connecticut/fairfield/disturbing-graffiti-found-fairfield-school-store-police
https://www.wfsb.com/news/fairfield-man-charged-with-hate-crime/article_89e4bd32-3079-11ec-9549-9b32dbfb5fca.html
https://www.ctpost.com/news/article/Principal-Racist-email-sent-to-Fairfield-middle-16428676.php
https://www.fairfieldcitizenonline.com/news/article/Report-highlights-achievement-gaps-among-16620373.php
https://www.justice.gov/hatecrimes/hate-crime-statistics
https://www.adl.org/education-and-resources/resources-for-educators-parents-families
https://www.facinghistory.org/
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An honest assessment of town governance and operations through a framework of racial equity
and justice must be on-going to better understand how government systems and operations
continue to perpetuate a status quo that prevents equitable and just outcomes for all residents of
Fairfield.

MOVING IN A DIRECTION THAT MAKES A DIFFERENCE

"It's really beneficial, for our town, to move in a direction that makes a real difference
for everyone in our community. The goal is to enhance and improve Fairfield’s
commitment (to) systematically fair and equal treatment of all town residents,
businesses, workers (and) visitors, regardless of their race.”

~ First Selectwoman Brenda L. Kupchick
Fairfield Citizen; 'Fair and equal treatment of all:' Fairfield approves racial equity task force mission statement; Sept 15, 2020
https://www.fairfieldcitizenonline.com/news/article/Fair-and-equal-treatment-of-all-Fairfield-15569694.php

This blueprint provides a framework for how town governance and operations can better reflect
the values of diversity, equity, and inclusion and it provides opportunities for reflection and
learning. It’s a catalyst for the on-going work required to achieve substantive movement towards
a town where people of all backgrounds and cultures feel safe, valued, and heard.

The Government Alliance of Race and Equity provided important information and resources on
how to formulate this plan and ways in which the Administration can begin to take action. To be
successful, each action should have a completion date (month/quarter/year) and performance
measures:

● What is your timeline?

● How will you evaluate and report progress over time?

● How will you know the action is complete?

● Who is responsible for the action?

● Can you retain stakeholder participation and ensure internal and public accountability?

Government Alliance of Race and Equity:  Racial Equity Action Plan
https://www.racialequityalliance.org/wp-content/uploads/2016/11/GARE-Racial-Equity-Action-Plans.pdf

https://www.fairfieldcitizenonline.com/news/article/Fair-and-equal-treatment-of-all-Fairfield-15569694.php
https://www.racialequityalliance.org/wp-content/uploads/2016/11/GARE-Racial-Equity-Action-Plans.pdf
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The REJTF recommends the Administration take three immediate and essential steps which are
outlined in further detail below: issue a proclamation regarding racism in Fairfield; form a
permanent Commission on Racial Equity and Justice; and hire a full-time Officer of Community
Justice and Belonging.

The blueprint includes several additional steps the Administration can take to advance racial
equity and justice across a full range of town policies and practices.

As the mission of the Racial Equity and Justice Task Force states: The U.S. Constitution,
Connecticut Constitution, and the Civil Rights Act of 1964, guarantee equal treatment of every
resident, regardless of race, color, religion, gender, sexual orientation, or national origin.
Although Fairfield has always strived to fulfill this mandate, we can always do better; this
blueprint provides a pathway forward. The issues addressed in this blueprint have real and
substantial impact on the lived experiences of people in Fairfield; please keep these impacts in
mind as you consider adopting and enacting these  recommendations.

CIVIL RIGHTS ACT OF 1964
https://www.dol.gov/agencies/oasam/regulatory/statutes/title-vi-civil-rights-act-of-1964#:~:text=No%20p
erson%20in%20the%20United,activity%20receiving%20Federal%20financial%20assistance.

President Lyndon B Johnson signs the Civil Rights Act, Washington DC, July 2, 1964

https://www.dol.gov/agencies/oasam/regulatory/statutes/title-vi-civil-rights-act-of-1964#:~:text=No%20person%20in%20the%20United,activity%20receiving%20Federal%20financial%20assistance
https://www.dol.gov/agencies/oasam/regulatory/statutes/title-vi-civil-rights-act-of-1964#:~:text=No%20person%20in%20the%20United,activity%20receiving%20Federal%20financial%20assistance
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III.     INITIAL AND IMMEDIATE ACTIONS FOR THE BOS

After fifteen months of research and analysis, and with input of experts, advocates and
community organizations with a history of working on issues of racial equity and justice,
the REJTF developed a set of best practice recommendations that address governance and
operations and should guide the Town’s future plans for advancing racial equity.

The REJTF identified five immediate action items that impact all aspects of town
governance and operations. We believe that these items are of paramount importance to
advancing the cause of racial equity and justice in Fairfield. Items 1 and 2 speak to points
of order; items 3-5 were informed by best practices in both the public and private sectors.
In reviewing the advice of field experts, the REJTF identified a broad consensus that
towns cannot make meaningful progress in racial equity and justice without first making
a public commitment to addressing racism and its consequences by designating and
empowering an official body to see this effort through. As such, the REJTF recommends
the following for immediate action:

1. The BOS shall hear and consider the Town of Fairfield Blueprint for Racial Equity
and Justice, as presented by members of the Racial Equity and Justice Task Force

2. The BOS shall vote to accept into public record the Town of Fairfield Blueprint for
Racial Equity and Justice

3. The Town of Fairfield shall make a formal proclamation and adopt a subsequent
resolution that acknowledges the existence and impact of a combination of systems
that disadvantage BIPOC residents in access and opportunity in Fairfield, and
commits to addressing racial equity and justice in town governance and town
operations

Rationale

Explicitly acknowledging the existence and impact of systemic racism clears a path to
addressing the disparities and inequities it causes; it is one way to hold town government
accountable and it signals solidarity with residents of color.

Issuing a proclamation/statement has become standard best practice in both the private
and public sectors. According to data from CCM, a total of eighteen towns in CT,
including Windsor, Hartford, Bloomfield, West Hartford, and New Britain have passed
resolutions.

A growing number of experts and organizations, including the American Public Health
Association (APHH), have declared racism a public health emergency. As a result of the
trauma inflicted by racism and the purposeful disinvestment in their social and economic
well-being, people of color live, for example, with disproportionately higher cortisol
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levels, higher rates of chronic stress, higher rates of chronic disease, lower infant birth
rates, higher rates of COVID-19 infection.

On Tuesday, June 1st, 2021, the State of Connecticut, in a vote of 114-33, declared
racism a public health crisis in Connecticut; twenty-one Connecticut municipalities have
declared racism a health crisis and are taking steps to fight it.

Sample Proclamation Language

CCM, Racial Equity Toolkit, various documents
https://www.ccm-ct.org/Portals/CCM/PDF/CCM_RacialEquityToolkit_2020_5.pdf?ver=aTRjWQWYnHqNF_WmC-QS7g==#:~:text
=The%20purpose%20of%20CCM's%20Racial%20Equity%20Toolkit%20is%20to%3A&text=Facilitate%20the%20sharing%20of%2
0information,racial%20equity%20in%20our%20municipalities.&text=Build%20shared%20accountability%20for%20progress%20in
%20achieving%20racial%20equity%20in%20Connecticut.

Mercer Island, Washington - proclamation
https://www.mercerisland.gov/sites/default/files/fileattachments/city_council/page/23201/proclamation_no._252.pdf

Mountain View, California - affirming the Citoe’s values, various documents
https://www.mountainview.gov/depts/manager/racial_equity_and_justice_(rej).asp

Demver, Colorado - proclamation
https://ccnneighbors.com/resources/Documents/20-0543_Proclamation_RacismPublicHealthCrisis.pdf

NYC - proclamation, Racism as a Public Health Crisis
https://www1.nyc.gov/assets/doh/downloads/pdf/boh/racism-public-health-crisis-resolution.pdf

Additional Resources

CT Declares Racism is a Public Health Crisis
https://ctmirror.org/2021/06/01/house-passes-bill-declaring-racism-a-public-health-crisis-in-connecticut/

American Public Health Association
https://www.apha.org/topics-and-issues/health-equity/racism-and-health/racism-declarations

State of CT - declaring racism as a public health crisis
https://www.hesct.org/blog/declaring-racism-public-health-crisis-connecticut/

CDC, Racism and Public Health
https://www.cdc.gov/healthequity/racism-disparities/index.html

https://www.mercerisland.gov/sites/default/files/fileattachments/city_council/page/23201/proclamation_no._252.pdf
https://www.mountainview.gov/depts/manager/racial_equity_and_justice_(rej).asp
https://ccnneighbors.com/resources/Documents/20-0543_Proclamation_RacismPublicHealthCrisis.pdf
https://ctmirror.org/2021/06/01/house-passes-bill-declaring-racism-a-public-health-crisis-in-connecticut/
https://www.apha.org/topics-and-issues/health-equity/racism-and-health/racism-declarations
https://www.hesct.org/blog/declaring-racism-public-health-crisis-connecticut/
https://www.cdc.gov/healthequity/racism-disparities/index.html
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4. The BOS shall establish a permanent Commission on Racial Equity and Justice in
the Town of Fairfield

Rationale

The REJTF was formed as a temporary advisory committee, empowered to collect data,
conduct interviews, and make recommendations to the BOS. It was not empowered to
make recommendations to individual departments, nor was it empowered to enact policy
or participate in town operations. In its current iteration, the existing REJTF will disband
upon presentation of this blueprint.

Existing inequities and injustices will not be eradicated without dedicated, sustained and
strategic leadership. A permanent Commission, inclusive of our BIPOC community and
local partners, is integral in providing practical assistance in implementing focused and
innovative initiatives.

In the Deep Listening Project, Town employees noted that recruitment of diverse
candidates is difficult. At present, there is no coordinated approach through the human
resources department to increase the recruitment of diverse candidates, nor is there a
coordinated approach to address issues related to promotion and advancement
opportunities for diverse employees, or for addressing bias.

A Permanent Commission on Racial Equity and Justice would:

● Build upon the work of the REJTF, coordinate efforts with existing groups, and
facilitate the on-going conversations required to put principles of justice and
equity into practice.

● Consider diversity, equity and inclusion as critical to best hiring practices,

● Collect, analyze, and manage research and report data, as well as develop, draft,
and adopt a comprehensive racial equity action plan and monitor its progress
toward stated goals. The REJTF blueprint would inform this work.

● Consult and advise Town officials on how to best incorporate recommendations
by local non-profit organizations (i.e. Fairfield Equity Coalition, Sustainable
Fairfield Task Force Equity Committee and the Connecticut Racial Profiling
Project)

● Serve as a resource and subject matter experts for town programming

● Serve as a conduit to bridge conversations between the community and Town
officials
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● Make recommendations to the Administration on making Town communications
(i.e. the town website, seal, charter) more inclusive by acknowledging the history
of people of color in Fairfield

● Serve as a Citizen Review Board when there are instances of racism, racist slurs
or related issues. The Scholar Strategy Network is one source for better
understanding the role a citizen review board can serve in advancing equity and
justice initiatives in any given municipality

Additional Resources

St. Louis Park, MN, A Vision for Racial Equity
https://www.stlouispark.org/home/showpublisheddocument/15284/637110590698770000

Fairhaven, MA, Belonging Committee
https://www.fairhaven-ma.gov/belonging-committee

Racial Equity Alliance
https://racialequityalliance.org/wp-content/uploads/2015/02/GARE-Resource_Guide.pdf
https://www.racialequityalliance.org/resources/racial-equity-toolkit-opportunity-operationalize-equity/

Scholars Strategy Network
https://scholars.org/brief/how-civilian-review-boards-can-further-police-accountability-and-improve-community-relations

5. The Town of Fairfield shall hire a full-time town Director of Community Justice and
Belonging charged with oversight and management of racial equity planning and
response

Rationale

Fairfield does not have a dedicated point person for the development and coordination of
any racial equity and justice initiatives for the Town. To complement the work of a
permanent Commission for Racial Equity and Justice and all related initiatives, the town
needs the institutional credibility of an empowered expert.

As 2020 Census statistics show, the workforce across all domains, including the public
sector, are becoming increasingly diverse. The workplace has to adapt to be more
inclusive of this demographic shift. Hiring a Director for Community Justice and
Belonging is one way to ensure the Town provides a culture where all employees and
customers are protected, feel safe, and have equal opportunities. This cultural
transformation must be measurable using established metrics of equity and inclusion.

https://www.stlouispark.org/home/showpublisheddocument/15284/637110590698770000
https://www.fairhaven-ma.gov/belonging-committee
https://racialequityalliance.org/wp-content/uploads/2015/02/GARE-Resource_Guide.pdf
https://www.racialequityalliance.org/resources/racial-equity-toolkit-opportunity-operationalize-equity/
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A Director of Community Justice and Belonging would:

● Work across all departments in Town government to optimize organizational culture,
align the Town’s diversity and inclusion goals with business outcomes and respond to
changes or policies that occur outside of Town operations that impact employees and
residents

● Work in collaboration with the head of Human Resources to create the Town’s strategy
for recruitment of diverse candidates across all Departments including:

○ Developing and managing diversity and inclusion strategies

○ Identifying new programs  to bolster diversity in the workforce

○ Overseeing employee discrimination complaints

● Identify and apply for grants for operating and strategic initiatives

● Support strategic collaboration between departments, as well as between executive and
leadership teams

● Develop and support executive training and culture management initiatives

● Address issues facing historically disenfranchised populations within Fairfield

● Participate in the recruitment, hiring and training of town employees

● Collect and analyze data, and establish capabilities to disaggregate data in order to
identify disparate impacts and outcomes of town policies and programs on different racial
and ethnic groups

● Identify and resolve disparate impacts of town policies and projects

● Host listening projects and community meetings

● Develop townwide equity goals and plans

● Monitor implementation racial, equity and justice plan across all town departments and
report regularly to the BOS and other Town bodies

● Coordinate public responses to current events

● Collaborate with community groups and other invested stakeholders
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Additional Resources

https://ehq-production-us-california.s3.us-west-1.amazonaws.com/5a62704d19208a45e29a54aec2ab38f7f3dc808f/original/1618441557/223640e
6d7eb544f4f59f12452c789cb_21-23100_-_Diversity_Equity_and_Inclusion_Officer-ENGLISH-WebReady.pdf?X-Amz-Algorithm=AWS4-HMA
C-SHA256&X-Amz-Credential=AKIAIBJCUKKD4ZO4WUUA%2F20211218%2Fus-west-1%2Fs3%2Faws4_request&X-Amz-Date=20211218
T172738Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=33d8e80f25432b59525eea37c2b91d4134636949ab3df5087
e0cd69dfe859493

Mission Square, public sector
https://icma.org/articles/pm-magazine/new-kind-ceo-role-chief-equity-officer-and-other-equity-positions

Employers Council, DEI and the Public Sector
https://www.employerscouncil.org/resources/dei-and-the-public-sector/

Employee Engagement Trends
https://www.inspirus.com/employee-engagement-trends-and-forecasts-for-2021?utm_term=workplace%20inclusion%20and%20diversity&utm_c
ampaign=2021+Trends+and+Forecasts&utm_source=adwords&utm_medium=ppc&hsa_acc=5473861309&hsa_cam=12736083990&hsa_grp=12
0810220077&hsa_ad=514019125852&hsa_src=g&hsa_tgt=kwd-816423791735&hsa_kw=workplace%20inclusion%20and%20diversity&hsa_m
t=b&hsa_net=adwords&hsa_ver=3&gclid=Cj0KCQiA8ICOBhDmARIsAEGI6o1hXa1KioBI6-aKAVq6Rw_pnyC0By19-zw77AuxkdhmDl9UZs
uZXqMaAsS_EALw_wcB

Diversity for Social Impact
https://diversity.social/chief-diversity-officer/

IV. ADDITIONAL RECOMMENDATIONS

A racial and equity lens should be applied to all new and ongoing strategic initiatives. Many of
the following recommendations reflect widely accepted best practices in both the public and
private sector. Some, such as Charter review, involve discussions already underway.

Based on conversations with residents, advocates, Town employees, and elected officials, the
REJTF determined governance, criminal justice/policing, housing, education, community
engagement and arts/culture are areas of Town operations requiring careful consideration of how
to best address racial equity. The REJTF focused on six categories, but these are not the only
areas worthy of consideration for further exploration. In each of the categories, the REJTF
examined current state and provided rationale for the recommendations made below.

https://ehq-production-us-california.s3.us-west-1.amazonaws.com/5a62704d19208a45e29a54aec2ab38f7f3dc808f/original/1618441557/223640e6d7eb544f4f59f12452c789cb_21-23100_-_Diversity_Equity_and_Inclusion_Officer-ENGLISH-WebReady.pdf?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIBJCUKKD4ZO4WUUA%2F20211218%2Fus-west-1%2Fs3%2Faws4_request&X-Amz-Date=20211218T172738Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=33d8e80f25432b59525eea37c2b91d4134636949ab3df5087e0cd69dfe859493
https://ehq-production-us-california.s3.us-west-1.amazonaws.com/5a62704d19208a45e29a54aec2ab38f7f3dc808f/original/1618441557/223640e6d7eb544f4f59f12452c789cb_21-23100_-_Diversity_Equity_and_Inclusion_Officer-ENGLISH-WebReady.pdf?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIBJCUKKD4ZO4WUUA%2F20211218%2Fus-west-1%2Fs3%2Faws4_request&X-Amz-Date=20211218T172738Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=33d8e80f25432b59525eea37c2b91d4134636949ab3df5087e0cd69dfe859493
https://ehq-production-us-california.s3.us-west-1.amazonaws.com/5a62704d19208a45e29a54aec2ab38f7f3dc808f/original/1618441557/223640e6d7eb544f4f59f12452c789cb_21-23100_-_Diversity_Equity_and_Inclusion_Officer-ENGLISH-WebReady.pdf?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIBJCUKKD4ZO4WUUA%2F20211218%2Fus-west-1%2Fs3%2Faws4_request&X-Amz-Date=20211218T172738Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=33d8e80f25432b59525eea37c2b91d4134636949ab3df5087e0cd69dfe859493
https://ehq-production-us-california.s3.us-west-1.amazonaws.com/5a62704d19208a45e29a54aec2ab38f7f3dc808f/original/1618441557/223640e6d7eb544f4f59f12452c789cb_21-23100_-_Diversity_Equity_and_Inclusion_Officer-ENGLISH-WebReady.pdf?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIBJCUKKD4ZO4WUUA%2F20211218%2Fus-west-1%2Fs3%2Faws4_request&X-Amz-Date=20211218T172738Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=33d8e80f25432b59525eea37c2b91d4134636949ab3df5087e0cd69dfe859493
https://ehq-production-us-california.s3.us-west-1.amazonaws.com/5a62704d19208a45e29a54aec2ab38f7f3dc808f/original/1618441557/223640e6d7eb544f4f59f12452c789cb_21-23100_-_Diversity_Equity_and_Inclusion_Officer-ENGLISH-WebReady.pdf?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIBJCUKKD4ZO4WUUA%2F20211218%2Fus-west-1%2Fs3%2Faws4_request&X-Amz-Date=20211218T172738Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=33d8e80f25432b59525eea37c2b91d4134636949ab3df5087e0cd69dfe859493
https://icma.org/articles/pm-magazine/new-kind-ceo-role-chief-equity-officer-and-other-equity-positions
https://www.employerscouncil.org/resources/dei-and-the-public-sector/
https://www.inspirus.com/employee-engagement-trends-and-forecasts-for-2021?utm_term=workplace%20inclusion%20and%20diversity&utm_campaign=2021+Trends+and+Forecasts&utm_source=adwords&utm_medium=ppc&hsa_acc=5473861309&hsa_cam=12736083990&hsa_grp=120810220077&hsa_ad=514019125852&hsa_src=g&hsa_tgt=kwd-816423791735&hsa_kw=workplace%20inclusion%20and%20diversity&hsa_mt=b&hsa_net=adwords&hsa_ver=3&gclid=Cj0KCQiA8ICOBhDmARIsAEGI6o1hXa1KioBI6-aKAVq6Rw_pnyC0By19-zw77AuxkdhmDl9UZsuZXqMaAsS_EALw_wcB
https://www.inspirus.com/employee-engagement-trends-and-forecasts-for-2021?utm_term=workplace%20inclusion%20and%20diversity&utm_campaign=2021+Trends+and+Forecasts&utm_source=adwords&utm_medium=ppc&hsa_acc=5473861309&hsa_cam=12736083990&hsa_grp=120810220077&hsa_ad=514019125852&hsa_src=g&hsa_tgt=kwd-816423791735&hsa_kw=workplace%20inclusion%20and%20diversity&hsa_mt=b&hsa_net=adwords&hsa_ver=3&gclid=Cj0KCQiA8ICOBhDmARIsAEGI6o1hXa1KioBI6-aKAVq6Rw_pnyC0By19-zw77AuxkdhmDl9UZsuZXqMaAsS_EALw_wcB
https://www.inspirus.com/employee-engagement-trends-and-forecasts-for-2021?utm_term=workplace%20inclusion%20and%20diversity&utm_campaign=2021+Trends+and+Forecasts&utm_source=adwords&utm_medium=ppc&hsa_acc=5473861309&hsa_cam=12736083990&hsa_grp=120810220077&hsa_ad=514019125852&hsa_src=g&hsa_tgt=kwd-816423791735&hsa_kw=workplace%20inclusion%20and%20diversity&hsa_mt=b&hsa_net=adwords&hsa_ver=3&gclid=Cj0KCQiA8ICOBhDmARIsAEGI6o1hXa1KioBI6-aKAVq6Rw_pnyC0By19-zw77AuxkdhmDl9UZsuZXqMaAsS_EALw_wcB
https://www.inspirus.com/employee-engagement-trends-and-forecasts-for-2021?utm_term=workplace%20inclusion%20and%20diversity&utm_campaign=2021+Trends+and+Forecasts&utm_source=adwords&utm_medium=ppc&hsa_acc=5473861309&hsa_cam=12736083990&hsa_grp=120810220077&hsa_ad=514019125852&hsa_src=g&hsa_tgt=kwd-816423791735&hsa_kw=workplace%20inclusion%20and%20diversity&hsa_mt=b&hsa_net=adwords&hsa_ver=3&gclid=Cj0KCQiA8ICOBhDmARIsAEGI6o1hXa1KioBI6-aKAVq6Rw_pnyC0By19-zw77AuxkdhmDl9UZsuZXqMaAsS_EALw_wcB
https://www.inspirus.com/employee-engagement-trends-and-forecasts-for-2021?utm_term=workplace%20inclusion%20and%20diversity&utm_campaign=2021+Trends+and+Forecasts&utm_source=adwords&utm_medium=ppc&hsa_acc=5473861309&hsa_cam=12736083990&hsa_grp=120810220077&hsa_ad=514019125852&hsa_src=g&hsa_tgt=kwd-816423791735&hsa_kw=workplace%20inclusion%20and%20diversity&hsa_mt=b&hsa_net=adwords&hsa_ver=3&gclid=Cj0KCQiA8ICOBhDmARIsAEGI6o1hXa1KioBI6-aKAVq6Rw_pnyC0By19-zw77AuxkdhmDl9UZsuZXqMaAsS_EALw_wcB
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1. GOVERNANCE

Governance - Current Situation

The Administration should be recognized for its commitment to asking hard questions about
race, racism and inequities in the governance and operations of the Town.

Governance - Rationale

The core role of local government is to provide essential services to Town residents; it has a
substantial impact on the day-to-day life of the people it serves in the areas of budgeting, law
enforcement, planning and zoning, registering to vote, or economic development, among others.

Because of the important role of local government in the health, safety and well-being of all
residents, it’s crucial, as stated by First Selectwoman Kupchick, “to improve customer service in
town government and create a user-friendly experience for residents and businesses through
modernization and technological improvements.”

First Selectwoman, State of the Town, January 2020
https://www.fairfieldct.org/filestorage/10726/15800/17963/37165/2020_State_of_the_Town.pdf

If the Town of Fairfield is to adhere to principles of equity and justice for all its residents, the
Town government must ensure that its workforce (and its operational processes) remain
responsive to residents’ needs. The Town must actively engage with its diverse population by
collecting and publishing data to set effective policy. It must diversify the Town’s workforce,
train and evaluate the workforce on racial equity, diversity, and inclusion and ensure equitable
distribution of Town funds through the budgeting and contracting processes.

The Town of Fairfield does not currently follow widely accepted best practices for incorporating
racial equity, diversity, and inclusion into its work. It lacks crucial data on the diversity of its
workforce and the data it does collect is not readily available to the public. Additionally,
Fairfield does not engage in regular/on-going training of Town employees in culturally
appropriate interactions with its diverse residents. Efforts to increase workforce diversity are
seemingly ad hoc and lack consistent focus. Employee performance appraisals are not
performed on a regular basis and do not include metrics on racial equity goals. The Town lacks
formal mechanisms to understand and account for racial equity, diversity, and inclusion in its
budgeting and contracting procedures.

Additional Resources

https://www.forbes.com/sites/mariaminor/2021/05/03/heres-the-bottom-line-reason-why-companies-need-a-chief-di
versity-officer/?sh=6b1f03f87bc3

https://www.ctpost.com/news/article/Census-Fairfield-growing-fastest-in-area-16396679.php

https://www.fairfieldct.org/filestorage/10726/15800/17963/37165/2020_State_of_the_Town.pdf
https://www.forbes.com/sites/mariaminor/2021/05/03/heres-the-bottom-line-reason-why-companies-need-a-chief-diversity-officer/?sh=6b1f03f87bc3
https://www.forbes.com/sites/mariaminor/2021/05/03/heres-the-bottom-line-reason-why-companies-need-a-chief-diversity-officer/?sh=6b1f03f87bc3
https://www.ctpost.com/news/article/Census-Fairfield-growing-fastest-in-area-16396679.php
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Governance - Recommendations

● Collect, review, and publish data on the racial, ethnic, and linguistic makeup of the
Town’s workforce in relation to the Town’s demography, including the annual publication
of a Race, Ethnicity, and Gender Diversity Report

● Develop and implement written procedures to increase the recruitment, retention, and
promotion of people of color in the Town’s workforce in coordination with Human
Resources and the  Director of Community Justice and Belonging.  Specifically, the Town
should:

1. Publicize open positions widely and with transparency

2. Standardize best practices for  career development and promotion

3. Develop inclusive and relevant employee responsibilities

4. Clearly document the rationale behind a decision to hire/reject a job
candidate

5. Update plans and articulate timeline for contacting candidate’s
professional references

6. Ensure ethical hiring practices to minimize bias

● Require all town employees, including senior leadership, to attend annual racial equity
and cultural competency training sessions, such as those offered by the American
Leadership Forum

● Perform annual audits on promotional pay, hiring, and firing practices to identify any
patterns correlated with age, race, gender, ethnicity, religion, or other protected classes.

● Measure residents’ use of and satisfaction with Town services, including collection of
demographic data on both the residents providing the feedback and the service providers
on whom they are commenting to ascertain, for example: if BIPOC town members are
more or less satisfied with services than non-BIPOC town members; or if BIPOC town
members are more or less satisfied with BIPOC or non-BIPOC town service providers; if
non-BIPOC town members are more or less satisfied with BIPOC town service providers,
etc.  in order to expose any unconscious bias

● Provide language interpreter/translator services for people who speak languages other
than English
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● Actively recruit bilingual candidates to fill open Town workforce positions. In conducting
interviews to fill open positions, designate bilingual or multilingual knowledge as a
highly desirable qualification

● Develop and publish clear metrics for Town use of minority business enterprises (MBEs),
diverse business enterprises (DBEs), and women-owned business enterprises (WBEs) to
increase diversity of Town contracting, and hold Town employees accountable for
meeting those metrics

● Adopt a budget equity assessment tool to guide Town departments in using an equity lens
when developing budget requests and assessing budgeting impacts on residents

● Examine zoning, blight, environmental remediation projects etc. to better understand
impact on minority communities

● Ensure all Town residents share equally in Town resources and services

● Review racial and equity implications of all decisions regarding town infrastructure
allocation and commercial siting decisions

● Diversify Town government through the appointment of diverse candidates for Boards
and Commissions

● Require Department Heads to review this plan and report back to the Board of Selectmen
within six (6) months with an action plan to incorporate the practices suggested within
this document

● Review the Town Charter to identify and eliminate any policies hindering racial equity
and justice

● Form a Racial Equity and Justice subcommittee of the Town Charter Review Committee
to examine policies and procedures through a 21st-century equity lens

● Work with the Town Charter Review Commission to examine the town seal, initially
adopted on July 1, 1935

● Review the Town of Fairfield website page and edit it as needed to fully represent our
community history

● Review names of Town streets, schools, monuments, and municipal structures to consider
if any of these represent a history of racism or disenfranchisement

● Include Racial Equity and Justice as a Critical Success Factor in the One Town One
Vision Strategic Plan. To ensure that Racial Equity and Justice is a core strategic goal,
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● adopt (as is standard practice for other Critical Success Factors) an Implementation
Action Matrix that identifies key initiatives and objectives, implementation time frame,
priority, potential partners, key performance indicators, and personnel responsible for
each action

● Establish the capability to disaggregate all data used to assess the impact and outcome of
town policies and programs

Town of Fairfield, website
https://www.fairfieldct.org/content/10724/12146/default.aspx

Draft Strategic Plan, One Town, One Vision
https://www.fairfieldct.org/filestorage/10736/12858/52569/52579/102639/DRAFT_2020_Fairfield_Strategic_Plan_
LQ_%2811-30-20%29.pdf

Additional Resources

https://allincities.org/toolkit/contracting-and-procurement

https://www.aecf.org/blog/aiding-youth-serving-organizations-in-pursuing-racial-equity?gclid=Cj0KCQiAqvaNBhD
LARIsAH1Pq505LWPya0AQbEvx7zjCOfN4FSowbqD6NNbCukRhfQVLsc5PvvDBLSQaAvlfEALw_wcB

https://www.racialequityalliance.org/resources/equitable-development-tool-advance-racial-equity/

https://www.beapplied.com/post/ethical-hiring-practices

https://www.nalp.org/fair_ethical_recruitment

https://www.google.com/search?q=ethical+hiring+practices+town+government&oq=ethical+hiring+practices+town
+gov&aqs=chrome.1.69i57j33i160.8263j0j4&sourceid=chrome&ie=UTF-8

https://www.fairfieldct.org/content/10724/12146/default.aspx
https://www.fairfieldct.org/filestorage/10736/12858/52569/52579/102639/DRAFT_2020_Fairfield_Strategic_Plan_LQ_%2811-30-20%29.pdf
https://www.fairfieldct.org/filestorage/10736/12858/52569/52579/102639/DRAFT_2020_Fairfield_Strategic_Plan_LQ_%2811-30-20%29.pdf
https://allincities.org/toolkit/contracting-and-procurement
https://www.aecf.org/blog/aiding-youth-serving-organizations-in-pursuing-racial-equity?gclid=Cj0KCQiAqvaNBhDLARIsAH1Pq505LWPya0AQbEvx7zjCOfN4FSowbqD6NNbCukRhfQVLsc5PvvDBLSQaAvlfEALw_wcB
https://www.aecf.org/blog/aiding-youth-serving-organizations-in-pursuing-racial-equity?gclid=Cj0KCQiAqvaNBhDLARIsAH1Pq505LWPya0AQbEvx7zjCOfN4FSowbqD6NNbCukRhfQVLsc5PvvDBLSQaAvlfEALw_wcB
https://www.beapplied.com/post/ethical-hiring-practices
https://www.nalp.org/fair_ethical_recruitment
https://www.google.com/search?q=ethical+hiring+practices+town+government&oq=ethical+hiring+practices+town+gov&aqs=chrome.1.69i57j33i160.8263j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ethical+hiring+practices+town+government&oq=ethical+hiring+practices+town+gov&aqs=chrome.1.69i57j33i160.8263j0j4&sourceid=chrome&ie=UTF-8
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2. CRIMINAL JUSTICE and POLICING

The relationship between the Police Department and the citizens of Fairfield is one critical
element of citizens’ perceptions of racial equity and justice in this community. The
Administration and other town leaders play a key role in fostering collaboration, responsiveness
and transparency between the police department and Fairfield’s citizens.

Criminal Justice and Policing - Current Situation

In the fifteen months since the establishment of the REJTF, Police Chief Robert Kalamaras has
been actively engaged in discourse and complex, sometimes difficult conversations on race and
racism with the Task Force. It is clear from his actions and in discussions with the Chief that
issues of racial equity and justice, as they relate to the safety and well-being of the community,
are a priority for his department.

Chief Kalamaras was officially sworn in as Chief in January, 2021 and at the time stated (he)
“wanted to make the Fairfield Police Department a model of fairness and openness that reflects
the needs of all residents. Our department’s methods and the resources available to us all
continue to evolve, as does the world around us, and it is vitally important that our core values
also continue to advance and progress forward.”

One of his first acts in office was to release a new patch for the Department uniforms to serve as
a small symbol of the promises made to continually better the agency. Chief Kalamaras said,
“this new patch symbolizes our department’s dedication to serving the Fairfield community and
our commitment to being a 21st century, forward-thinking and inclusive police agency.”

Press Release, new patch for the Fairfield Police Department
https://fpdct.com/news-releases/fairfield-police-department-unveils-new-patch-for-uniforms/

https://fpdct.com/news-releases/fairfield-police-department-unveils-new-patch-for-uniforms/
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As a result of the evolving relationship between the Task Force and the FPD, Lieutenant Felix
Esposito, Office of Professional Standards, invited members of the Task Force to participate in
the hiring process for new candidates to the Departments; this demonstrates a commitment to a
more inclusive process.

There are, however, still significant issues that need to be addressed here. Many participants in
the Community Roundtable and Deep Listening projects noted ways in which people of color
feel overly scrutinized and disrespected in their interactions with the Police Department. These
subjective perceptions are also reflected in objective data. In the summer of 2021 police officers
in Fairfield stopped a Black male in a car in response to a call regarding a white male suspect,
raising the issue of potential bias. In response to this incident, Chief Kalamaras led a frank and
open exploration of the need for sensitivity training, hiring processes, and policy development.

CT Racial Profiling Report, 2018
https://assets.website-files.com/6076e3f57e39855392637f16/60896a7aa7f2f7b9119055b1_2017-
Connecticut-Racial-Profiling-Report.pdf

The Connecticut Racial Profiling Prohibition Project (CTRP3), established in 2012 with the
passage of the Alvin Penn Act, focuses on issues of police profiling. In 2013, the project began
collecting 26 points of data from every police traffic stop across the State. CT was the first State
to do this and is a model program. All 107 police departments across the State are analyzed each
year. If CTRP3 sees a “preponderance of evidence” showing practices that fall outside acceptable
ranges for a department, they undertake a more in-depth study to find out why. This information
is then shared with the identified police department.

Fairfield was identified for further study in 2017. In a follow-up study in 2018, it was reported
that there were patterns of traffic stops in areas bordering Bridgeport that targeted Black and
Hispanic drivers. The analysis revealed higher utilization of police equipment like license plate
readers and higher rates of physical vehicle searches. The report indicated that these
discrepancies are often attributed to socio-economic factors based on the mistaken assumption
that higher rates of stops and searches reflect higher rates of infractions in less affluent areas of
town. In fact, the report notes that the infraction rate in more affluent areas are comparable if not
higher, suggesting that the increased stops and searches may be based on racial or ethnic factors.

At the time, the results of these investigations were presented to Department leadership. CTRP3
recommends that these periodic reports be shared not only with police leadership, but also with
town government leaders, community members, and advocates.

● For a more accurate assessment of current state, the REJTF recommends a follow
up study from CTRP3

CT TRAFFIC STOP DATA
http://trafficstops.ctdata.org/

https://assets.website-files.com/6076e3f57e39855392637f16/60896a7aa7f2f7b9119055b1_2017-Connecticut-Racial-Profiling-Report.pdf
https://assets.website-files.com/6076e3f57e39855392637f16/60896a7aa7f2f7b9119055b1_2017-Connecticut-Racial-Profiling-Report.pdf
http://trafficstops.ctdata.org/


24

Criminal Justice and Policing - Rationale

The REJTF studied the Stratford Police Community Policing (CP) as one emerging model for
addressing racial and equity issues in policing. CP is defined as “a philosophy that promotes
organizational strategies that support the systematic use of partnerships and problem-solving
techniques to proactively address the immediate conditions that give rise to public safety issues
such as crime, social disorder and fear of crime.”

Community Policing Defined, US Department of Justice
https://cops.usdoj.gov/RIC/Publications/cops-p157-pub.pdf

The CP Program, which was recognized by the State of Connecticut in 2021 as a model for
making police stops safer, focuses on de-escalation techniques for officers and civilians, building
trust between law enforcement and the community, recognizing implicit bias and how it affects
policing and the success of police/community relations and the importance of empathetic and
compassionate law enforcement.

On a more local level, the Town of Stratford, CT has developed a Police Empowerment Program
(PEP) that works in conjunction with their Police Athletic League. PEP is grounded in CP with
the goal of improving town/police relations and decreasing racial profiling by identifying
multiple ways in which police officers interact with residents.

A more in-depth examination of the origins in policing (both nationally and locally) may offer an
opportunity to better understand any historical divide between BIPOC residents and law
enforcement. Undoubtedly advancements of technology, science, and social justice have
affected law enforcement for the better, but continued open and frank conversations about
current state of policing nationally will help contextualize and potentially assuage concerns or
clarify false assumptions about policing locally.

Criminal Justice and Policing - Recommendations

● Create and expand opportunities for FPD to engage positively in community
events

● Examine the Community Policing model and adapt techniques/methods to the
unique demographics of the town of Fairfield

● Hire a full-time Community Outreach Coordinator outside the FPD

● Provide mental health and wellness evaluation and care for both police officers
and victims of racial profiling

● Increase participation of citizens in law enforcement in accountability reviews,
union negotiations, and hiring processes

https://cops.usdoj.gov/RIC/Publications/cops-p157-pub.pdf
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● Share hiring policies and procedures for recruits with the community

● Examine use-of-force policies and/or ways to redefine public safety and combat
systemic racism within law enforcement and share findings with the community

● Review of the FPD website, in particular the section on the History of the
Fairfield Police Department

Additional Resources

History of the Fairfield Police Department
https://fpdct.com/about/

Reimaging PolicingThe My Brother’s Keeper Alliance
https://www.obama.org/policing-pledge/

National League of Cities, Reimagining Policing
https://www.nlc.org/wp-content/uploads/2021/01/NLC2021_ReimaginingPolicing.pdf

Additional Sources

[1] “State of Connecticut Traffic Stop Data Analysis and Findings, 2019” Connecticut Profiling Prohibition Project

[2] “Racial Disparities in Traffic Stops Decrease, But Inequalities Remain,” Ryan Lindsay, Connecticut Public Radio,
May 6 2020

[3] “Report: Racial Profiling Still a Problem in Traffic Stops,” Lisa Backus, Connecticut Post, June 26 2019

[4] The Color of Law, Richard Rothstein

[5] “The Black-White Economic Divide is as Wide as It Was in 1968,” Heather Long, Andrew Van Dam, The
Washington Post, June 4 2020

https://fpdct.com/about/
https://www.obama.org/policing-pledge/
https://www.nlc.org/wp-content/uploads/2021/01/NLC2021_ReimaginingPolicing.pdf
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3. HOUSING

Race should not be a factor in determining access to housing in the Town of Fairfield. Alas,
affordability is not exclusively a race issue. A further exploration of the intersection between
race, socio-economics/class and affordability would illuminate need and inform further
recommendations. Examining the history of zoning laws, market forces and redlining and their
implications on present-day, will help identify disparities in access to specific neighborhoods, as
well as the allocation of Town resources. While an increase in affordable housing options for
residents presents more opportunity, more inventory alone would not sufficiently address
raced-based access issues.

Housing - Current Situation

Rampant racial segregation, redlining, and discriminatory credit practices substantially hampered
Black homeownership in the decades following WWII; this history is part of our Town and
State’s history, and it influences the current reality here. Connecticut has the highest level of
income inequality in the country; [7] it also has very high homeownership gaps – the largest in the
nation between mixed-race and white residents; the second largest between Latino and white
residents; and the fifteenth largest between Black and white residents.[8] Probate records document
the prevalence of racially restrictive covenants in Fairfield, preventing the future sale or
occupancy of a property to anyone of color, with language such as the following 1940 covenant :
“No persons of any race other than the white race shall use or occupy any building or any lot,
except that this covenant shall not prevent occupancy [by?] servants of a different race.”
 
As a result of this history and factors such as market forces and zoning laws, Fairfield has a lack
of social, economic, and housing diversity. Black, Hispanic and low-income households are
underrepresented in the town. Assisted affordable housing units constitute only 2.5% of housing
stock, compared to 11.6% for the State as a whole.[9]  

According to the State’s Section 8-30g Appeals List, in 2020 Fairfield had 21,648 housing units
in total. Out of these only 556 or 2.57% are affordable. This is well below the 10% affordable1

housing threshold that the State requires for a city or town to not be subject to a potential lawsuit
under Section 8-30g which allows developers to sue a city or town that denies any planning or
zoning application to develop affordable housing unless 10% of that city or town’s housing stock
is already affordable. Fairfield also has 337 affordable units that are either in construction,
approved but delayed, or are in the planning stages. Even if all of these pending affordable units2

were to be built, that would still leave the Town approximately 1,400 units short of the 10%
affordable housing threshold. According to its Chairperson, Stephen Grathwohl, Fairfield’s
Affordable Housing Committee is currently in the process of preparing a 5-Year Affordable
Housing Plan to help address these issues.

2 CGS 8-30g Moratorium Status – 10/8/21

1 2020 Affordable Housing Appeals List – Exempt & Non-Exempt Municipalities
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The Open Communities Alliance has assessed the planning and zoning practices of twelve
Connecticut communities including Fairfield, with low levels of affordable housing and
recommends modifying planning and zoning regulations to allow for more multifamily and
affordable housing. Currently over 7,000 people have applied for affordable housing through
Fairfield’s Public Housing Authority. Fairfield currently has only 231 public housing units. With3

such limited supply and low turnover it would take many, many years for those on the waiting list
to have any opportunity to move into an affordable public housing unit.

Open Communities Alliance
https://www.ctoca.org/zoning_for_equity

A distinction also needs to be made between “affordable” and “fair” housing. Fair housing
implies that affordable housing is dispersed throughout a town or city so that each area is doing
its fair share. A town can have a supply of affordable housing but if it is all concentrated in one
or two areas of that town it would not meet the threshold for fair housing. For example, of the
affordable units in Fairfield, most are located in the Stratfield or University districts, whereas in
the Greenfield Hill area there are no known affordable housing units. Whether this is a product of
redlining and/or “steering” is difficult to measure because those discriminatory tactics are not
generally overtly practiced.

The Director of Community and Economic Development, acting as the Town’s Fair Housing
Officer, receives and responds to complaints alleging violations of federal or state fair housing
laws. While the Director provides regular training on fair housing matters to the Fairfield Board
of Realtors and provides guidance and counsel to those with questions, the Director currently has
limited resources to manage this process thoroughly. Consequently, once initial information is
gathered from a complainant, the matters are typically referred to the Connecticut Fair Housing
Center (or to HUD/CHRO) for a more thorough investigation and possible enforcement action.

Housing - Rationale

Fairfield has a long but sometimes hidden history of race-based housing segregation which lives
on in assumptions about the impact of increased integration. Concerns that allowing Black and
Hispanic families to move into a neighborhood will negatively affect property values is rooted in
fear and perpetuates racial stereotypes and institutional racism. Addressing this history and its
current implications requires the active involvement of town leadership.

The town currently lacks the infrastructure to address complaints about housing discrimination.
Due to staffing limitations, individuals and families can only file complaints with state or federal
agencies.

Decreasing housing segregation will increase interactions between the majority and minority
citizens.

3 2020 Affordable Housing Appeals List – Exempt & Non-Exempt Municipalities

https://www.ctoca.org/zoning_for_equity
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Urban Institute Initiative
https://housingmatters.urban.org/articles/applying-racial-equity-lens-housing-policy-analysis

Connecticut Commission on Human Rights and Opportunities
https://portal.ct.gov/-/media/CHRO/Publications/CHROs-Zoning-and-Discrimination-2021-Report.pdf

CT Zoning Atlas
https://www.desegregatect.org/atlas

https://housingmatters.urban.org/articles/applying-racial-equity-lens-housing-policy-analysis
https://portal.ct.gov/-/media/CHRO/Publications/CHROs-Zoning-and-Discrimination-2021-Report.pdf
https://www.desegregatect.org/atlas
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Historical land records detailing inequitable and racist housing laws.
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Housing - Recommendations

● Examine and identify planning and zoning mechanisms which may be impeding access to
fair and equitable housing

● Highlight current policies and create guidelines and potential areas for improvement
towards meeting affordable housing needs

● Examine and remove any language or policy within current planning and zoning
regulations which are found to be discriminatory

● Create a Fair Housing Commission to monitor and enforce Fairfield’s Fair Housing Policy
including the hearing of grievances. The Director of Community Justice and Belonging
shall be an ex officio member of the Commission. Without giving up the option to appeal
to CHRO and/or HUD, housing discrimination greviances should be formally heard
locally to address matters quickly and gather on-going concrete data on the nature and
extent of discrimination in Fairfield

● Invest resources for a thorough local grievance process of any Fair Housing complaints

● Disseminate Fair Housing rules and regulations to all brokers, lawyers, appraisers and
lending institutions involved in the housing industry.

● Conduct an annual assessment of predominantly BIPOC neighborhoods to ensure
resources from the Town relating to police, fire, health and public works are fair and
equitable

Additional Sources

[6] “Best Shot At Narrowing Racial Homeownership Gap At Risk,” Aris Folley, The Hill, 10/15/21

[7] “Income Inequality in Connecticut Towns Has a Racial Component,” Dan Smolnik, The Connecticut Mirror,
September 30 2020

[8] “In Recovering Urban Areas, Homeownership Makes All the Difference,” Jacqueline Rabe Thomas, The
Connecticut Mirror, November 16 2020

[9] “Housing Data Profiles,” Partnership For Strong Communities
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4. EDUCATION

Fairfield Public Schools(FPS) is committed to providing a high quality education which supports
the needs of all learners, regardless of age, race, identity, religious beliefs, political affiliation, or
special needs. FPS classrooms and personnel value each person as an individual and implement
programs that create a culture and climate in which all students can succeed. .

The REJTF acknowledges the hiring of Digna A. Marte as Director of Diversity, Equity and
Inclusion and encourages the Town of Fairfield to coordinate its DEIB efforts with Ms. Marte in
her role. Below are some insights and recommendations ascertained from data collected
throughout the tenure of the REJTF, but prior to Ms. Marte’s start date with the FPS; these
recommendations are not intended to supersede or interfere with any ongoing efforts. Our hope is
that these recommendations support and facilitate these efforts.

The mission of the Fairfield Public Schools, as adopted by the Fairfield Board of Education, is:

“to ensure that every student acquires the knowledge and skills needed to be a lifelong learner,
responsible citizen, and successful participant in an ever-changing global society through a
comprehensive educational program.”

https://www.fairfieldschools.org/district-information/vision-of-a-graduate

Viewing the FPS mission through the lens of racial equity and justice helps to define a vision in
which all students in the Fairfield Public School system have equitable access to a high-quality
education that respects and honors their identity and individuality. Achieving this goal requires
access to physical resources, regardless of district or household circumstance, a learning
environment free of discrimination, bias, and hostility, and curricular materials that act as both
“windows and mirrors” of the realities of race and justice. The FPS workforce must also be
trained in how to effectively engage in conversations about race and trained in racial equity and
justice and cultural competence. This vision also requires; a developmentally appropriate racial
equity and justice curriculum, a diverse FPS staff; and the elimination of racial disparities in
student discipline.

  https://nationalseedproject.org/Key-SEED-Texts/curriculum-as-window-and-mirror

Education - Current Situation

The most significant theme that emerged in our Community Roundtable session is a lack of
racial equity and justice in Fairfield Public Schools. Parents shared their children’s experiences
in our schools, as well as a perceived lack of responsiveness and support in managing
problematic situations. Comments included descriptions of microaggressions [1], racial slurs,
and examples of approved curriculum without appropriate training or context created harm. In
many cases, the failure of school staff to directly address these incidents as racism created
additional harm. Parents expressed a concern that teachers and staff have not been equipped to

https://www.fairfieldschools.org/district-information/vision-of-a-graduate
https://nationalseedproject.org/Key-SEED-Texts/curriculum-as-window-and-mirror
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lead difficult conversations about race and identity and that administrators lack training to
address racial issues.

In October, FPS released the first look at student achievement data, disaggregated by
race/ethnicity as well as by students qualified as “high need”. These data look at multiple
measures of achievement, special education services, discipline rates, and attendance
percentages, and show major disparities that are negatively impacting our Black, Latino, and
High Need student groups. Coupled with the results of our Roundtable, it is clear that our
students need support from every stakeholder in our educational system.

https://resources.finalsite.net/images/v1635789968/fairfieldschoolsorg/grs3j6soktgepzbkvsqc/Di
strict-Student-Data-Presentation-October-2021-finished.pdf

Education - Rationale

The achievement of racial equity requires a partnership with families and community which, in
turn, requires resources. Our K-12 education system accounts for 65 % of our yearly town
budget and serves as a major factor in determining overall quality of life and the attractiveness of
our town as a place to live.

The general “taboo” against frank conversations about racism seems especially prevalent in our
school system. Connecticut state educational experts contend that introducing questions of race
and equity into the classroom not only raises awareness of these issues but also enhances the
development of  critical thinking skills.

A joint letter from the state education department, the Connecticut Association of Public School
Superintendents, the Connecticut Association of Boards of Education, the Connecticut
Association of Schools, the American Federation of Teachers Connecticut and Connecticut
Education Association affirmed:

“the importance of a culturally responsive education… Education must continue evolving to
remain relevant to, and reflective of, students’ social, cultural, and linguistic backgrounds to
assist in the development of their lifelong respect and compassion for themselves, their
classmates, their communities, and the world around them.”[10]

The National PTA Position Statement on Inclusive Curricula in K-12 Education states:

National PTA supports the implementation of diverse and inclusive curricula in K-12 public
schools nationwide. As the largest child advocacy association in the nation, PTA is committed to
the creation of innovative curricula and the necessary accompanying professional development
that support culturally and linguistically-responsive teaching and learning so that the history of
all students—including but not limited to African American, Latino(a), Native American, Asian
and LGBTQ groups—is accurately represented and taught.

https://resources.finalsite.net/images/v1635789968/fairfieldschoolsorg/grs3j6soktgepzbkvsqc/District-Student-Data-Presentation-October-2021-finished.pdf
https://resources.finalsite.net/images/v1635789968/fairfieldschoolsorg/grs3j6soktgepzbkvsqc/District-Student-Data-Presentation-October-2021-finished.pdf
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Culturally and linguistically responsive teaching and inclusive curricula should:

● Emphasize academic success for all students
● Enhance cultural competence by fostering understanding of students’ cultures
● Promote family engagement by making connections between home language and

school language
● Develop critical consciousness by recognizing racism, classism, and other issues in the

world and developing a student’s awareness to openly address these situations

Race and diversity are important factors in teaching, learning, and family engagement. While
our schools have become more racially, ethnically and economically diverse over the past
decade, culturally and linguistically responsive curricula have lagged. The necessity remains for
inclusive curricula in all schools.

The National PTA believes that culturally and linguistically responsive teaching and learning,
and inclusive curricula are imperative in building socially competent and aware children and
youth, enhancing their intellectual capability and psychosocial well-being. It has been shown to
yield positive educational results, including:

● Achievement of higher test scores
● Decreased truancy rates
● Exhibited higher self-esteem, and most importantly
● Increased graduation rates, creating greater post-secondary opportunities for all

Students

National Parent Teacher Association
https://www.pta.org/docs/default-source/files/advocacy/position-statements/inclusive-curriculum-in-k-12-schools-ps.pdf

Education - Recommendations

The Officer of Community Justice and Belonging should work collaboratively with FPS’ DEI
Officer to achieve stated goals as they impact Town operations and governance:

● The Administration should formally acknowledge, and FPS should adopt, the Fairfield
Equity Coalition’s recommendations to the Board of Education

● Ensure curricula for all grade levels engages cultural and racial diversity by amplifying
perspectives and experiences of historically marginalized groups, and addresses the
impact of race and culture on the construction of identity

● Implement ongoing mandatory anti-racism, implicit bias, and restorative justice
training for all faculty and staff

● Recruit, hire, and retain racially diverse, culturally competent school faculty and staff

https://www.pta.org/docs/default-source/files/advocacy/position-statements/inclusive-curriculum-in-k-12-schools-ps.pdf
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● Redesign the pathways to success to meet the needs of all students and ensure that race,
socioeconomic status, etc. will not predict any student’s educational outcome; examine
other determinants that might contribute to the gap and consider how to eliminate or
minimize them

FAIRFIELD EQUITY COALITION/
Education Recommendations
https://www.fairfieldequitycoalition.org/projects

Additional Resources

[10] “Connecticut Educators Defend Diversity, Equity and Inclusion Initiatives,” Amanda Blanco, The Hartford
Courant, July 14 2021

[11] “Moving Forward Together,” Dr. Miguel A. Cardona, Connecticut State Department of Education News, June 2
2020

https://www.fairfieldequitycoalition.org/projects
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5. COMMUNITY ENGAGEMENT

All Town residents should be free from discrimination and bias. To achieve this, not only does
the Administration need to facilitate public and on-going dialogue about racism and bias, it must
also promote and celebrate the diverse cultures represented in Fairfield and publicly condemn of
all acts of hatred, discrimination, or bias against a particular community. The draft strategic plan
for the Town of Fairfield accounts for some demographics of the community but does not take
into account its racial and ethnic diversity, historical composition of the population, or
demographic trends and their implications for the future of Fairfield. This is a critical blind spot;
we cannot make intentional, strategic decisions about diversity, inclusion, and equity without a
full understanding  of the diversity in our community.

Community Engagement - Current Situation

Over the years, a number of town-wide efforts have focused on issues of race and racial diversity:

May, 2011
A group of citizens and staff from the Fairfield public schools conducted a Community
Conversation entitled, "Is Fairfield a Tolerant Community? A Community Conversation on
Diversity and Tolerance in Schools and the Greater Community."

 
March, 2012
Fairfield's Community Conversations Committee on Cultural Diversity offered a discussion,
"Let's Talk: As Diversity Grows, So Must We," on growing diversity in schools and
communities.

June, 2020
First Selectwoman Brenda Kupchick convened a public forum “to actively listen, learn and begin
the path toward meaningful changes on racial injustice and inequality.” It was called “A
Community Conversation on Racial Injustice & Inequality.”

 
October, 2020
The Racial Equity and Justice Task Force (REJTF) was formed.
 
All these efforts have been meaningful and well-intended, but they have not been sustained or
coordinated, nor have they involved formal partnerships with local organizations, particularly
those representing residents of color. While there are nearly a dozen local organizations focused
on issues related to racial equity, the lack of coordination and formal endorsement from the town
reinforces a sense of marginalization and powerlessness

Many towns in Connecticut have issued formal proclamations that systemic racism exists and
that it is a public health crisis. To date, the Administration has not formally acknowledged
either. The lack of any formal acknowledgement fosters ambiguity about whether racism
impacts the citizens of Fairfield and whether these impacts are worthy of attention, discussion,
and action.

https://www.fairfieldcitizenonline.com/search/?action=search&channel=news&inlineLink=1&searchindex=solr&query=%22Community+Conversations+Committee+on+Cultural+Diversity%22
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Analysis of the feedback from the Deep Listening interviews and the community discussions
revealed a consistent theme. There is no centralized committee or process to coordinate the
town’s response to racial or equity-based incidents. Citizens noted that they didn’t know where
to report bias incidents occurring in town and, particularly, bias incidents occurring in Fairfield
schools. While there are a number of local organizations addressing these issues, Fairfield lacks
a centralized office to facilitate coordination.

Community Engagement - Rationale

The REJTF reviewed a wide range of reports from agencies and communities working on
municipal racial and equity projects. This brief review of best practices forms the rationale for
the formal recommendations to the Board of Selectmen.

Several national and state-wide organizations have developed models of community engagement
to enhance community engagement in racial equity projects. The National League of Cities
(NLC) has published a set of best-practices which municipal leaders can use to build
collaboration and engagement to address racial inequities in their communities. These
recommendations have also been endorsed by the Connecticut Council of Municipalities (CCM).
They recommend that towns:

● Make a public declaration that racism and systemic racism affect the whole community. It
is essential that town leaders explicitly state that racism and systemic racism exist in
Fairfield and provide some historical context about how race and racism have influenced
Fairfield’s history

● Create a Community Visioning document about racial equity

● Build town-wide infrastructure to collect data on equitable allocation of resources

● Support and allocate resources to agencies and organizations already working on racial
equity

● Dedicate new or existing resources to support racial equity initiatives across all town
departments

Elected leaders must play a prominent role in setting town-wide racial and equity goals. These
commitments must be both public and transparent to create the expectation that racial equity
issues are relevant and meaningful to the whole community. A clear statement from town
leadership creates the momentum and rationale for specific efforts to engage the whole Fairfield
community. Many towns, as noted in the NLC report, have established regular community
discussion forums. These forums are most successful when they are ongoing, formally
scheduled, and advertised widely throughout the community. This formal coordination is key.
The reports also stress the importance of reaching out to communities and locations within
Fairfield who may not have easy and reliable access to digital information. Some communities
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have established neighborhood engagement teams to maximize engagement with marginalized
citizens

The CCM report also emphasizes the importance of directed outreach efforts. The report
recommends that town’s establish formal partnerships with organizations representing residents
of color in order to secure feedback and advice on racial-equity related issues.

Community Engagement - Recommendations

● Create programming focused on diversity, equity and inclusion, to raise awareness of
racism, bias, and systemic racism in Fairfield. These programs should prioritize input
from BIPOC residents and should include training opportunities for leaders of
community and youth organizations

● Establish Neighborhood Resource Teams to build relationships with marginalized groups
or communities

● Maintain a community calendar on the Town of Fairfield website through which local
organizations working on racial equity and justice education can promote upcoming
events

We have identified the following community resources with which the Town should partner:

Fairfield Museum and History Center
Underrepresented Voices Initiative
https://www.fairfieldhistory.org/library-collections/underrepresentedvoices/
To commission a historian to elevate the histories of Black, Native, Asian, and other non-white populations in
Fairfield

Fairfield Equity Coalition
https://www.fairfieldequitycoalition.org/
To develop dialogue with current students and alumni of the Fairfield Public Schools

Fairfield University
Asian Students Association
https://www.fairfield.edu/undergraduate/student-life-and-services/student-diversity/affinity-clubs/index.html
Black Student Union
Black Studies faculty and students
https://www.fairfield.edu/undergraduate/academics/schools-and-colleges/college-of-arts-and-sciences/programs/black-studies/index.html
“The Fairfield Slavery Project”
https://digitalhumanities.fairfield.edu/slavery/

Sacred Heart University
Black Student Union
https://www.sacredheart.edu/sacred-heart-life/you-belong-at-shu/diversity-inclusion--multicultural-clubs/black-stude
nt-union/

Fairfield Yabantu
https://fairfieldyabantu.com/

https://www.fairfieldhistory.org/library-collections/underrepresentedvoices/
https://www.fairfieldequitycoalition.org/
https://www.fairfield.edu/undergraduate/student-life-and-services/student-diversity/affinity-clubs/index.html
https://www.fairfield.edu/undergraduate/academics/schools-and-colleges/college-of-arts-and-sciences/programs/black-studies/index.html
https://digitalhumanities.fairfield.edu/slavery/
https://www.sacredheart.edu/sacred-heart-life/you-belong-at-shu/diversity-inclusion--multicultural-clubs/black-student-union/
https://www.sacredheart.edu/sacred-heart-life/you-belong-at-shu/diversity-inclusion--multicultural-clubs/black-student-union/
https://fairfieldyabantu.com/
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Sustainable Fairfield: Equity Committee
https://sustainablefairfield.org/2020/09/29/an-action-plan-for-a-sustainable-fairfield/

PTA Council Equity Project
https://www.nationalequityproject.org/?gclid=Cj0KCQiAt8WOBhDbARIsANQLp96sOAsgPbEybIv8QOoGE_fp3e
bprhApUgUQ6aI7HQwQLpseX1VTsz0aAtcbEALw_wcB

Inclusive Parents of Fairfield
https://m.facebook.com/groups/189457772949219

Additional Resources

Kellogg Foundation Truth, Racial Healing & Transformation
https://healourcommunities.org/

Creative Reaction Lab
https://www.creativereactionlab.com/our-approach

https://sustainablefairfield.org/2020/09/29/an-action-plan-for-a-sustainable-fairfield/
https://www.nationalequityproject.org/?gclid=Cj0KCQiAt8WOBhDbARIsANQLp96sOAsgPbEybIv8QOoGE_fp3ebprhApUgUQ6aI7HQwQLpseX1VTsz0aAtcbEALw_wcB
https://www.nationalequityproject.org/?gclid=Cj0KCQiAt8WOBhDbARIsANQLp96sOAsgPbEybIv8QOoGE_fp3ebprhApUgUQ6aI7HQwQLpseX1VTsz0aAtcbEALw_wcB
https://m.facebook.com/groups/189457772949219
https://healourcommunities.org/
https://www.creativereactionlab.com/our-approach
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6. ARTS & CULTURE

“The function of art is to do more than tell it like it is - it’s to imagine what is possible.”
-Bell Hooks

Arts and Cultural organizations can bring the community together to tell diverse stories, address
difficult topics, and create space for healing. By supporting diverse cultures through artistic
expression,  we can build a more interconnected town.

The ACLU asked 10 visual artists to create images of achieving Systemic Equality

Arts & Culture - Current Situation

Fairfield is fortunate to have a wealth of arts and cultural organizations within our town. These
include the Fairfield Museum and History Center, the Fairfield Theater Company, the Quick
Center for the Arts and Fairfield University Art Museum at Fairfield University, the Edgerton
Center for Performing Arts at Sacred Heart University, and the SHU Community Theater. The
three public libraries also play an important role in bringing arts and culture to the community, as
do other local arts and culture organizations.

Arts and Cultural organizations are increasingly asking the question “What is our role in
advancing racial equity and justice?” This may take the form of establishing plans for diversity,
equity, and inclusion (DEI), asking how programming might better reflect the diversity of the
community, or supporting community events that advance racial equity and justice. The Cultural
Alliance of Fairfield County recently instituted “Collective Action Against Racism & Inequity,”
a program that supports organizations and artists in their endeavors to develop antiracist
practices, signaling that racial equity and justice is an important consideration for arts and culture
in our area.

https://www.aclu.org/news/racial-justice/10-emerging-artists-share-what-systemic-equality-means-to-them/
http://aclu.org/systemicequality
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Additional Resources

Cultural Alliance of Fairfield County
https://culturalalliancefc.org/resources/caari-resources/

The Fairfield Museum and History Museum
https://www.fairfieldhistory.org/exhibitions/past-exhibitions/

Arts & Culture - Rationale
Arts and Culture organizations in Fairfield have the potential to help lead the Town towards
racial equity and justice by: modeling organizational culture that is inclusive; providing space for
diverse artistic voices to be heard; inviting all citizens to tell their stories; and providing a place
that is welcoming for all residents to gather and experience healing through the transformative
power of the arts.

Arts & Culture - Recommendations

● Encourage Arts and Cultural organizations to establish plans for diversity, equity, and
inclusion and provide resources to support this process

● Invite Arts and Cultural organizations into community racial equity and justice planning
forums

● Partner with Arts and Cultural organizations to present content that addresses issues of
race identity, discrimination, and equality

● Establish a formal liaison between the permanent Commission on Racial Equity and
Justice and representatives of Fairfield’s cultural organizations

● Engage the artistic community of Fairfield in conversations around race and racism

● Identify opportunities for public art around themes of race, racism, inclusion, diversity
and marginalization

Additional Resources

https://kresge.org/news-views/advancing-racial-justice-5-practices-to-adopt-from-arts-and-culture-organizations/

https://www.policylink.org/our-work/community/arts-culture

https://kresge.org/news-views/advancing-racial-justice-5-practices-to-adopt-from-arts-and-culture-organizations/

https://www.policylink.org/our-work/community/arts-culture

https://culturalalliancefc.org/resources/caari-resources/
https://www.fairfieldhistory.org/exhibitions/past-exhibitions/
https://kresge.org/news-views/advancing-racial-justice-5-practices-to-adopt-from-arts-and-culture-organizations/
https://www.policylink.org/our-work/community/arts-culture
https://kresge.org/news-views/advancing-racial-justice-5-practices-to-adopt-from-arts-and-culture-organizations/
https://www.policylink.org/our-work/community/arts-culture
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https://law.northeastern.edu/clic-advancing-racial-and-health-equity-through-the-arts/

https://kresge.org/news-views/commentary-eight-opportunities-to-advance-racial-justice-through-culture-and-creativ
e-practices-insights-from-kresge-grantees/

https://www.arts.gov/about/news/2021/new-report-examines-role-arts-and-culture-fostering-social-cohesion-and-community-well-bein

https://response.arts.ufl.edu/we-making-repository

https://www.racialequityalliance.org/2016/11/28/arts-strategy-build-racial-equity/

https://communitydevelopment.art/strategies/

https://communitydevelopment.art/sites/default/files/Practices_for_Advancing_Social_Cohesion.pdf

https://www.artplaceamerica.org/view/pdf?f=public://pictures/artplacefieldscancommunitywealth.pdfhttps://www.po
licylink.org/our-work/community/arts-culture

https://artisttrust.org/resources/racial-equity-social-justice-resources-for-allies-orgs-poc/

https://law.northeastern.edu/clic-advancing-racial-and-health-equity-through-the-arts/
https://kresge.org/news-views/commentary-eight-opportunities-to-advance-racial-justice-through-culture-and-creative-practices-insights-from-kresge-grantees/
https://kresge.org/news-views/commentary-eight-opportunities-to-advance-racial-justice-through-culture-and-creative-practices-insights-from-kresge-grantees/
https://www.arts.gov/about/news/2021/new-report-examines-role-arts-and-culture-fostering-social-cohesion-and-community-well-being
https://response.arts.ufl.edu/we-making-repository
https://www.racialequityalliance.org/2016/11/28/arts-strategy-build-racial-equity/
https://communitydevelopment.art/strategies/
https://communitydevelopment.art/sites/default/files/Practices_for_Advancing_Social_Cohesion.pdf
https://www.artplaceamerica.org/view/pdf?f=public://pictures/artplacefieldscancommunitywealth.pdf
https://www.policylink.org/our-work/community/arts-culture
https://www.policylink.org/our-work/community/arts-culture
https://artisttrust.org/resources/racial-equity-social-justice-resources-for-allies-orgs-poc/
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VI. CONCLUSION

“(My) hope for our community is that we discuss these important issues openly and
learn from having honest conversations with each other, not just by making
statements.”
~ First Selectwoman Brenda L. Kupchick,
{Excerpted from the Fairfield Patch: 'Really Powerful': Fairfield Students Walk Out to Protest Racism; May 24, 2021]

The Racial Equity and Justice Task Force is proud of the groundwork laid for an action plan
around issues of race, equity, and justice in the Town of Fairfield. As a community, we must
engage in more analysis, reflection, and action around the complex and difficult issues of race
and racism for the health, safety, and well being of all residents of the Town.

The recommendations of the REJTF derive from our response to community members and rely
on the best practices of other municipalities across the Country and from the National League of
Cities (NLC).

A commitment to action begins with a proclamation acknowledging that racism exists in
Fairfield (and perhaps declaring it a public health crisis), hiring a Director of Community Justice
and Belonging, establishing a permanent Commission on Racial Equity and Justice, and
examining the Town’s draft Strategic Plan and Town Charter through a lens of inclusion.
Experts in the field of racial equity agree that we must commit to collectively normalize
conversations about race: on-going conversations and continued dialogue on the deeply
complex issues of race, racism and marginalization are essential. In their guide Advancing
Racial Equity In Your City, the NLC quotes this response from a recent survey of mayors:

“I think the single most important thing I can do as the mayor would be a convener, a convener for
these really hard conversations that we need to be having about how our police interact with our
minority communities, how our minority communities are impacted by education and housing and
transportation and poverty.”

The recommendations in this report provide a roadmap for change that will require active
engagement, bold leadership and ongoing collaboration between the community, town managers
and employees, and the Administration.

Over the past fifteen months, the breadth and depth of engagement has been notable. We thank
our fellow task force members, involved residents, Town employees, and community leaders
for their passion and commitment to this important work.

The Racial Equity and Task Force is inspired by the honesty and courage of residents who shared
their own personal stories of racism and prejudice. Their willingness to express the sometimes
painful truth of their lived experience is humbling; it is in their honor we present this blueprint
to the Board of Selectmen and the Town of Fairfield.
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Blueprint for the Town of Fairfield, CT

Respectfully submitted by
The Racial Equity and Justice Task Force
January 31, 2022
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Additional Resources:

  
Amazon Link: https://www.amazon.com/dp/0060760907?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0060838671

Amazon Link: https://www.amazon.com/dp/006172825X?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0061730793?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0061783749?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0061938629?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0062215876?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0062422677?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0062498533?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0062691198?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0062742469?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0064462269?tag=harpercollinsus-20

Amazon Link: https://www.amazon.com/dp/0316043087?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/031610731X?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0316213888?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0375836152?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0375858873?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0399166157?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0399252517?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0399257748?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0439023459?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0520272595?tag=ucpress0a

Amazon Link: https://www.amazon.com/dp/052555548X?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0544107713?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0544445252?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0545946174?tag=comsenmed07-20

https://www.amazon.com/dp/0060760907?tag=comsenmed07-20
https://www.amazon.com/dp/0060838671
https://www.amazon.com/dp/006172825X?tag=comsenmed07-20
https://www.amazon.com/dp/0061730793?tag=comsenmed07-20
https://www.amazon.com/dp/0061783749?tag=comsenmed07-20
https://www.amazon.com/dp/0061938629?tag=comsenmed07-20
https://www.amazon.com/dp/0062215876?tag=comsenmed07-20
https://www.amazon.com/dp/0062422677?tag=comsenmed07-20
https://www.amazon.com/dp/0062498533?tag=comsenmed07-20
https://www.amazon.com/dp/0062691198?tag=comsenmed07-20
https://www.amazon.com/dp/0062742469?tag=comsenmed07-20
https://www.amazon.com/dp/0064462269?tag=harpercollinsus-20
https://www.amazon.com/dp/0316043087?tag=comsenmed07-20
https://www.amazon.com/dp/031610731X?tag=comsenmed07-20
https://www.amazon.com/dp/0316213888?tag=comsenmed07-20
https://www.amazon.com/dp/0375836152?tag=comsenmed07-20
https://www.amazon.com/dp/0375858873?tag=comsenmed07-20
https://www.amazon.com/dp/0399166157?tag=comsenmed07-20
https://www.amazon.com/dp/0399252517?tag=comsenmed07-20
https://www.amazon.com/dp/0399257748?tag=comsenmed07-20
https://www.amazon.com/dp/0439023459?tag=comsenmed07-20
https://www.amazon.com/dp/0520272595?tag=ucpress0a
https://www.amazon.com/dp/052555548X?tag=comsenmed07-20
https://www.amazon.com/dp/0544107713?tag=comsenmed07-20
https://www.amazon.com/dp/0544445252?tag=comsenmed07-20
https://www.amazon.com/dp/0545946174?tag=comsenmed07-20
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Amazon Link: https://www.amazon.com/dp/0761339434?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0763665312?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/076367883X?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0786808322?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0786818670?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0803733046?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0805098690?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0807088986

Amazon Link: https://www.amazon.com/dp/0822567644?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/0823439607?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1328780961?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1416935401?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1419714651?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1423142578?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1442459506?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1481415905?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1481438255?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/148143828X?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1481456903?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1481463330?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1499801033?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1524715956?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1534425365?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1572842245?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1596435402?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1603093001?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1603094024?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/1681191059?tag=comsenmed07-20

Amazon Link: https://www.amazon.com/dp/B003P9XE3I/ref=dp-kindle-redirect?_encoding=UTF8&btkr=1

Amazon Link: https://www.amazon.com/dp/B07MDZKB9F/ref=dp-kindle-redirect?_encoding=UTF8&btkr=1

https://www.amazon.com/dp/0761339434?tag=comsenmed07-20
https://www.amazon.com/dp/0763665312?tag=comsenmed07-20
https://www.amazon.com/dp/076367883X?tag=comsenmed07-20
https://www.amazon.com/dp/0786808322?tag=comsenmed07-20
https://www.amazon.com/dp/0786818670?tag=comsenmed07-20
https://www.amazon.com/dp/0803733046?tag=comsenmed07-20
https://www.amazon.com/dp/0805098690?tag=comsenmed07-20
https://www.amazon.com/dp/0807088986
https://www.amazon.com/dp/0822567644?tag=comsenmed07-20
https://www.amazon.com/dp/0823439607?tag=comsenmed07-20
https://www.amazon.com/dp/1328780961?tag=comsenmed07-20
https://www.amazon.com/dp/1416935401?tag=comsenmed07-20
https://www.amazon.com/dp/1419714651?tag=comsenmed07-20
https://www.amazon.com/dp/1423142578?tag=comsenmed07-20
https://www.amazon.com/dp/1442459506?tag=comsenmed07-20
https://www.amazon.com/dp/1481415905?tag=comsenmed07-20
https://www.amazon.com/dp/1481438255?tag=comsenmed07-20
https://www.amazon.com/dp/148143828X?tag=comsenmed07-20
https://www.amazon.com/dp/1481456903?tag=comsenmed07-20
https://www.amazon.com/dp/1481463330?tag=comsenmed07-20
https://www.amazon.com/dp/1499801033?tag=comsenmed07-20
https://www.amazon.com/dp/1524715956?tag=comsenmed07-20
https://www.amazon.com/dp/1534425365?tag=comsenmed07-20
https://www.amazon.com/dp/1572842245?tag=comsenmed07-20
https://www.amazon.com/dp/1596435402?tag=comsenmed07-20
https://www.amazon.com/dp/1603093001?tag=comsenmed07-20
https://www.amazon.com/dp/1603094024?tag=comsenmed07-20
https://www.amazon.com/dp/1681191059?tag=comsenmed07-20
https://www.amazon.com/dp/B003P9XE3I/ref=dp-kindle-redirect?_encoding=UTF8&btkr=1
https://www.amazon.com/dp/B07MDZKB9F/ref=dp-kindle-redirect?_encoding=UTF8&btkr=1
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Amazon Link:
https://www.amazon.com/Eloquent-Rage-Feminist-Discovers-Superpower/dp/1250112575/ref=sr_1_1?s=books&ie=UTF8&q
id=1507046877&sr=1-1&keywords=9781250112576

Amazon Link: https://www.amazon.com/exec/obidos/ASIN/1476709130?tag=simonsayscom

Amazon Link:
https://www.amazon.com/Genesis-Begins-Again-Alicia-Williams/dp/1481465813/ref=tmm_pap_swatch_0?_encoding=UTF8
&qid=&sr=

Amazon Link: https://www.amazon.com/gp/product/0307278441?tag=randohouseinc7986-20

Amazon Link: https://www.amazon.com/gp/product/031645432X?tag=hacboogrosit-20

Amazon Link: https://www.amazon.com/gp/product/0679763880?tag=randohouseinc7986-20

Amazon Link: https://www.amazon.com/gp/product/0812980026?tag=randohouseinc7986-20

Amazon Link: https://www.amazon.com/gp/product/1580056776?tag=hacboogrosit-20

Amazon Link: https://www.amazon.com/gp/product/1580911862?tag=randohouseinc7986-20

Amazon Link: https://www.amazon.com/Just-Mercy-Story-Justice-Redemption/dp/081298496X/

Amazon Link: https://www.amazon.com/Lovely-Jess-Hong/dp/1939547377

Amazon Link: https://www.amazon.com/Me-White-Supremacy-Challenge-Ancestor/dp/1728209803/

Amazon Link:
https://www.amazon.com/New-Jim-Crow-Incarceration-Colorblindness/dp/1620975459/ref=tmm_hrd_swatch_0?_encoding
=UTF8&qid=&sr=

Amazon Link:
https://www.amazon.com/Tristan-Strong-Punches-Hole-Novel/dp/1368042414/ref=tmm_pap_swatch_0?_encoding=UTF8&q
id=&sr=

Embrace Race Link:
https://bookshop.org/books/raising-our-hands-how-white-women-can-stop-avoiding-hard-conversations-start-accepting-re
sponsibility-and-find-our-place-on-the-new-fr-9781713561941/9781950665075

EmbraceRace Bookshop:
https://bookshop.org/books/a-big-bed-for-little-snow/9780316478366?aid=12256&listref=20-picture-books-for-2020-reading
s-to-embrace-race-provide-solace-do-goodˇ

EmbraceRace Bookshop:
https://bookshop.org/books/a-girl-like-me-9781541557772/9781541557772?aid=12256&listref=20-picture-books-for-2020-rea
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ing/9780316453691?sscid=c1k4_xq3l1&utm_source=ShareASale&utm_medium=Affiliate&utm_campaign=314743&utm_term=1535322

https://bookshop.org/books/when-we-were-alone/9781553796732?sscid=c1k4_xpzx4&utm_source=ShareASale&utm_medium=Affiliate
&utm_campaign=314743&utm_term=1535322

https://civilrights.org/podforthecause/

https://crooked.com/podcast-series/pod-save-the-people/

https://cupofjo.com/2020/06/raising-race-conscious-children/

https://padlet.com/nicolethelibrarian/nbasekqoazt336co

https://play.google.com/store/books/details?id=JTMZBAAAQBAJ

https://podcasts.apple.com/us/podcast/intersectionality-matters/id1441348908

https://pyramidbooks.indielite.org/book/9780062667120

https://thebolditalic.com/where-do-i-donate-why-is-the-uprising-violent-should-i-go-protest-5cefeac37ef9

https://underground-books.indiecommerce.com/book/9781596431522

https://www.barnesandnoble.com/b/antiracism-books/_/N-2urb

https://www.booklistreader.com/2020/06/05/books-and-authors/reading-for-change-booklist-recommended-antiracism-titles-for-all-ages/
?gclid=CjwKCAiAwrf-BRA9EiwAUWwKXkvbrOeUXHfbL0FGASCI_Vr-Hu0o2jNDcMNCvZqE9Fj6alrge7h5UhoCS_kQAvD_BwE

https://www.booksandcranniesva.com/book/9780525518433

https://books.google.com/books/about/When_Affirmative_Action_was_White.html?id=cfhneJPcD38C
http://circuitous.org/scraps/combahee.html
http://convention.myacpa.org/houston2018/wp-content/uploads/2017/11/Guidelines-for-Effective-White-Caucuses.pdf
http://convention.myacpa.org/houston2018/wp-content/uploads/2017/11/UnpackingTheKnapsack.pdf
http://hereweeread.com/2017/11/2018-ultimate-list-diverse-childrens-books.html
http://www.blackgirldangerous.com/2015/07/teach-kids-about-racism/
http://www.childrenscommunityschool.org/social-justice-resources/?fbclid=IwAR37PWDJSNV3HiG5Rp9sgezRAW80UtggMrCfntubK6euibscUgsw4607fAQ
http://www.childrenscommunityschool.org/social-justice-resources/?fbclid=IwAR37PWDJSNV3HiG5Rp9sgezRAW80UtggMrCfntubK6euibscUgsw4607fAQ
http://www.raceconscious.org/2016/06/100-race-conscious-things-to-say-to-your-child-to-advance-racial-justice/
https://ashaybythebay.com/products/the-proudest-blue-a-story-of-hijab-and-family
https://booksforlittles.com/black-women-makers/
https://booksforlittles.com/black-womens-history/
https://booksforlittles.com/racial-diversity/?fbclid=IwAR39vJQQyCnHfhF0m66o67GnGgR9BuWclmDQJXBQuUwznf1-YxaZxSzM_l4
https://bookshop.org/books/born-a-crime-stories-from-a-south-african-childhood/9780399588198?sscid=c1k4_xq4sp&utm_source=ShareASale&utm_medium=Affiliate&utm_campaign=314743&utm_term=1535322
https://bookshop.org/books/born-a-crime-stories-from-a-south-african-childhood/9780399588198?sscid=c1k4_xq4sp&utm_source=ShareASale&utm_medium=Affiliate&utm_campaign=314743&utm_term=1535322
https://bookshop.org/books/harbor-me/9780525515142?aid=38&sscid=c1k4_xq0qj&utm_source=ShareASale&utm_medium=Affiliate&utm_campaign=314743&utm_term=1535322
https://bookshop.org/books/harbor-me/9780525515142?aid=38&sscid=c1k4_xq0qj&utm_source=ShareASale&utm_medium=Affiliate&utm_campaign=314743&utm_term=1535322
https://bookshop.org/books/stamped-racism-antiracism-and-you-a-remix-of-the-national-book-award-winning-stamped-from-the-beginning/9780316453691?sscid=c1k4_xq3l1&utm_source=ShareASale&utm_medium=Affiliate&utm_campaign=314743&utm_term=1535322
https://bookshop.org/books/stamped-racism-antiracism-and-you-a-remix-of-the-national-book-award-winning-stamped-from-the-beginning/9780316453691?sscid=c1k4_xq3l1&utm_source=ShareASale&utm_medium=Affiliate&utm_campaign=314743&utm_term=1535322
https://bookshop.org/books/when-we-were-alone/9781553796732?sscid=c1k4_xpzx4&utm_source=ShareASale&utm_medium=Affiliate&utm_campaign=314743&utm_term=1535322
https://bookshop.org/books/when-we-were-alone/9781553796732?sscid=c1k4_xpzx4&utm_source=ShareASale&utm_medium=Affiliate&utm_campaign=314743&utm_term=1535322
https://civilrights.org/podforthecause/
https://crooked.com/podcast-series/pod-save-the-people/
https://cupofjo.com/2020/06/raising-race-conscious-children/
https://padlet.com/nicolethelibrarian/nbasekqoazt336co
https://play.google.com/store/books/details?id=JTMZBAAAQBAJ
https://podcasts.apple.com/us/podcast/intersectionality-matters/id1441348908
https://pyramidbooks.indielite.org/book/9780062667120
https://thebolditalic.com/where-do-i-donate-why-is-the-uprising-violent-should-i-go-protest-5cefeac37ef9
https://underground-books.indiecommerce.com/book/9781596431522
https://www.barnesandnoble.com/b/antiracism-books/_/N-2urb
https://www.booklistreader.com/2020/06/05/books-and-authors/reading-for-change-booklist-recommended-antiracism-titles-for-all-ages/?gclid=CjwKCAiAwrf-BRA9EiwAUWwKXkvbrOeUXHfbL0FGASCI_Vr-Hu0o2jNDcMNCvZqE9Fj6alrge7h5UhoCS_kQAvD_BwE
https://www.booklistreader.com/2020/06/05/books-and-authors/reading-for-change-booklist-recommended-antiracism-titles-for-all-ages/?gclid=CjwKCAiAwrf-BRA9EiwAUWwKXkvbrOeUXHfbL0FGASCI_Vr-Hu0o2jNDcMNCvZqE9Fj6alrge7h5UhoCS_kQAvD_BwE
https://www.booksandcranniesva.com/book/9780525518433


49

https://www.buzzfeednews.com/article/tellshow/how-w-kamau-bell-talks-about-race-with-his-kids?fbclid=IwAR0_o1x5AvqeT-0l7N83dE
pKLA1S6n8SimgXS_Eq2171Pt-jWfleDLz9pT0#.giXGj9x1G

https://www.commonsensemedia.org/lists/coretta-scott-king-book-award-winners

https://www.embracerace.org/resources/20-picture-books-for-2020

https://www.eyeseeme.com/products/intersectionallies-we-make-room-for-all

https://www.fastcompany.com/90512946/these-7-courses-will-teach-you-about-racism-and-privilege-and-how-to-be-antiracist

https://www.hks.harvard.edu/faculty-research/library-knowledge-services/collections/diversity-inclusion-belonging/anti-racist

https://www.instagram.com/p/CAdw65UHtwJ/

https://www.kieselaymon.com/heavy

https://www.loyaltybookstores.com/book/9781605540795

https://www.mahoganybooks.com/9780998799940

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2566511/?fbclid=IwAR0HWKhjP_TIDdF2L3KTAM2cm3egIUFNWvkSwLXKxsrdka6
KcQ2OH7FiLU0

https://www.npr.org/2020/06/03/869071246/how-white-parents-can-talk-to-their-kids-about-race

https://www.npr.org/sections/codeswitch/

https://www.nytimes.com/2011/06/26/magazine/my-life-as-an-undocumented-immigrant.html

https://www.nytimes.com/2019/05/29/books/review/antiracist-reading-list-ibram-x-kendi.html

https://www.nytimes.com/2020/01/23/podcasts/1619-podcast.html

https://www.nytimes.com/2020/06/02/parenting/kids-books-racism-protest.html

https://www.nytimes.com/2020/07/30/podcasts/nice-white-parents-serial.html

https://www.nytimes.com/wirecutter/reviews/antiracist-books-for-kids-and-teens/

https://www.pbs.org/parents/thrive/teaching-your-child-about-black-history-month

https://www.penguinrandomhouse.com/articles/anti-racist-books-and-resources

https://www.prettygooddesign.org/blog/Blog%20Post%20Title%20One-5new4

https://www.raceforward.org/media/podcast/momentum-race-forward-podcast

https://www.racialequitytools.org/

https://www.sceneonradio.org/seeing-white/

https://www.showaboutrace.com/

https://www.theatlantic.com/ideas/archive/2020/05/ahmaud-arbery/611539/

https://www.theatlantic.com/ideas/archive/2020/05/americas-racial-contract-showing/611389/

https://www.theguardian.com/books/booksblog/2020/jun/03/do-the-work-an-anti-racist-reading-list-layla-f-saad

https://www.tolerance.org/

https://www.buzzfeednews.com/article/tellshow/how-w-kamau-bell-talks-about-race-with-his-kids?fbclid=IwAR0_o1x5AvqeT-0l7N83dEpKLA1S6n8SimgXS_Eq2171Pt-jWfleDLz9pT0#.giXGj9x1G
https://www.buzzfeednews.com/article/tellshow/how-w-kamau-bell-talks-about-race-with-his-kids?fbclid=IwAR0_o1x5AvqeT-0l7N83dEpKLA1S6n8SimgXS_Eq2171Pt-jWfleDLz9pT0#.giXGj9x1G
https://www.commonsensemedia.org/lists/coretta-scott-king-book-award-winners
https://www.embracerace.org/resources/20-picture-books-for-2020
https://www.eyeseeme.com/products/intersectionallies-we-make-room-for-all
https://www.fastcompany.com/90512946/these-7-courses-will-teach-you-about-racism-and-privilege-and-how-to-be-antiracist
https://www.hks.harvard.edu/faculty-research/library-knowledge-services/collections/diversity-inclusion-belonging/anti-racist
https://www.instagram.com/p/CAdw65UHtwJ/
https://www.kieselaymon.com/heavy
https://www.loyaltybookstores.com/book/9781605540795
https://www.mahoganybooks.com/9780998799940
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2566511/?fbclid=IwAR0HWKhjP_TIDdF2L3KTAM2cm3egIUFNWvkSwLXKxsrdka6KcQ2OH7FiLU0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2566511/?fbclid=IwAR0HWKhjP_TIDdF2L3KTAM2cm3egIUFNWvkSwLXKxsrdka6KcQ2OH7FiLU0
https://www.npr.org/2020/06/03/869071246/how-white-parents-can-talk-to-their-kids-about-race
https://www.npr.org/sections/codeswitch/
https://www.nytimes.com/2011/06/26/magazine/my-life-as-an-undocumented-immigrant.html
https://www.nytimes.com/2019/05/29/books/review/antiracist-reading-list-ibram-x-kendi.html
https://www.nytimes.com/2020/01/23/podcasts/1619-podcast.html
https://www.nytimes.com/2020/06/02/parenting/kids-books-racism-protest.html
https://www.nytimes.com/2020/07/30/podcasts/nice-white-parents-serial.html
https://www.nytimes.com/wirecutter/reviews/antiracist-books-for-kids-and-teens/
https://www.pbs.org/parents/thrive/teaching-your-child-about-black-history-month
https://www.penguinrandomhouse.com/articles/anti-racist-books-and-resources
https://www.prettygooddesign.org/blog/Blog%20Post%20Title%20One-5new4
https://www.raceforward.org/media/podcast/momentum-race-forward-podcast
https://www.racialequitytools.org/
https://www.sceneonradio.org/seeing-white/
https://www.showaboutrace.com/
https://www.theatlantic.com/ideas/archive/2020/05/ahmaud-arbery/611539/
https://www.theatlantic.com/ideas/archive/2020/05/americas-racial-contract-showing/611389/
https://www.theguardian.com/books/booksblog/2020/jun/03/do-the-work-an-anti-racist-reading-list-layla-f-saad
https://www.tolerance.org/
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https://www.usatoday.com/story/entertainment/books/2020/06/02/books-to-learn-more-anti-racism-adults-kids/5306873002/

https://www.vox.com/2020/6/3/21278245/antiracist-racism-race-books-resources-antiracism

https://www.vox.com/the-highlight/2019/5/20/18542843/intersectionality-conservatism-law-race-gender-discrimination

https://www.youtube.com/watch?v=45ey4jgoxeU&feature=youtu.be

https://www.youtube.com/watch?v=e-BY9UEewHw&feature=youtu.be

https://www.youtube.com/watch?v=eV3nnFheQRo&feature=youtu.be

Indie Bound Link: https://www.indiebound.org/book/9780593110416

Integrated Schools Link: https://integratedschools.simplecast.com/episodes/harvey

Podcast Link: https://podcasts.apple.com/us/podcast/parenting-forward/id1403686245?i=1000474951309

Raising Free People Link: https://raisingfreepeople.com/podcast/

https://www.usatoday.com/story/entertainment/books/2020/06/02/books-to-learn-more-anti-racism-adults-kids/5306873002/
https://www.vox.com/2020/6/3/21278245/antiracist-racism-race-books-resources-antiracism
https://www.vox.com/the-highlight/2019/5/20/18542843/intersectionality-conservatism-law-race-gender-discrimination
https://www.youtube.com/watch?v=45ey4jgoxeU&feature=youtu.be
https://www.youtube.com/watch?v=e-BY9UEewHw&feature=youtu.be
https://www.youtube.com/watch?v=eV3nnFheQRo&feature=youtu.be
https://www.indiebound.org/book/9780593110416
https://integratedschools.simplecast.com/episodes/harvey
https://podcasts.apple.com/us/podcast/parenting-forward/id1403686245?i=1000474951309
https://raisingfreepeople.com/podcast/


REFUNDS SUBMITTED FOR APPROVAL
1/31/2022

Name List No. Tax Interest DMV Bill Reason

2020 REAL ESTATE
LAROCHE STEVEN & AMY 2020 01 03424 $3,068.03 PAID IN ERROR-REFI
WOOD RICHARD J & SCHIAPPA 2020 01 07459 $2,425.05 PAID IN ERROR  
TOTAL $5,493.08

2020 MOTOR VEHICLE
ACAR LEASING LTD 2020 03 50122 $467.84 OVERPAID DUE TO ADJUSTMENT
ACAR LEASING LTD 2020 03 50147 $371.12 OVERPAID DUE TO ADJUSTMENT
ACAR LEASING LTD 2020 03 50156 $137.06 OVERPAID DUE TO ADJUSTMENT
ACAR LEASING LTD 2020 03 50225 $228.52 OVERPAID DUE TO ADJUSTMENT
ACAR LEASING LTD 2020 03 50235 $436.82 OVERPAID DUE TO ADJUSTMENT
ACAR LEASING LTD 2020 03 50274 $450.84 OVERPAID DUE TO ADJUSTMENT
ACAR LEASING LTD 2020 03 50278 $400.56 OVERPAID DUE TO ADJUSTMENT
ACAR LEASING LTD 2020 03 50318 $652.20 OVERPAID DUE TO ADJUSTMENT
ACAR LEASING LTD 2020 03 50349 $745.96 OVERPAID DUE TO ADJUSTMENT
ACAR LEASING LTD 2020 03 50360 $239.14 OVERPAID DUE TO ADJUSTMENT
AQUINO FRANCIS J JR 2020 03 51617 $172.19 OVERPAID DUE TO ADJUSTMENT
BURDGE GWENDOLYN L 2020 03 54742 $44.47 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56225 $305.80 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56255 $218.70 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56260 $120.36 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56267 $48.68 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56273 $97.56 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56276 $61.20 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56282 $171.74 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56287 $97.98 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56289 $131.12 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56292 $97.98 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56306 $57.02 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56315 $537.89 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56388 $110.70 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56400 $110.70 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56417 $68.34 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2020 03 56462 $364.99 OVERPAID DUE TO ADJUSTMENT
GUZZI JOHN A 2020 03 66897 $134.90 OVERPAID DUE TO ADJUSTMENT
HONDA LEASE TRUST 2020 03 68747 $281.12 OVERPAID DUE TO ADJUSTMENT
HONDA LEASE TRUST 2020 03 68769 $187.24 OVERPAID DUE TO ADJUSTMENT
HONDA LEASE TRUST 2020 03 68785 $119.92 OVERPAID DUE TO ADJUSTMENT
MONCAYO EDISON F 2020 03 78440 $17.98 OVERPAID DUE TO ADJUSTMENT
PISTEY WARREN R & SALLY E 2020 03 82907 $7.02 OVERPAID DUE TO ADJUSTMENT
PISTEY WARREN R & SALLY E 2020 03 82909 $68.96 OVERPAID DUE TO ADJUSTMENT
QUINN TERENCE M 2020 03 83721 $101.04 OVERPAID DUE TO ADJUSTMENT
QUINN TERENCE M 2020 03 83722 $13.70 OVERPAID DUE TO ADJUSTMENT
ROSNER DAVID & DEBRA A 2020 03 85288 $51.67 OVERPAID DUE TO ADJUSTMENT
SETHI BHAVDEEP S 2020 03 87037 $50.86 OVERPAID DUE TO ADJUSTMENT
VAULT TRUST 2020 03 92458 $557.17 OVERPAID DUE TO ADJUSTMENT
VAULT TRUST 2020 03 92498 $148.52 OVERPAID DUE TO ADJUSTMENT
JONES CHERYL P 2020 04 84874 $367.74 OVERPAID DUE TO ADJUSTMENT
PLIMPTON & HILLS CORP 2020 04 87433 $624.32 OVERPAID DUE TO ADJUSTMENT
RUSCITO MARIANNE 2020 04 87948 $137.54 OVERPAID DUE TO ADJUSTMENT
TOTAL $9,817.18

2020 SEWER USE



DERBY MICHAEL & JENNIFER 2020 08 04626 $402.00 OVERPAID DUE TO ADJUSTMENT
GNIADEK STEPHEN A & AMY S 2020 08 08419 $158.24 OVERPAID DUE TO ADJUSTMENT
TOTAL $560.24

2019 REAL ESTATE
MORSE MATTHEW J 2019 01 00044 $1,872.02 PAID IN ERROR-REFINANCE
PETRUCCI DONALD A JR 2019 01 00563 $61.63 OVERPAID IN ERROR
MARTINO JESSICA A 2019 01 04062 $887.49 PAID IN ERROR-PROPERTY SOLD
AUDINO ANTHONY B & CAROLYN 2019 01 04610 $4,194.58 OVERPAID IN ERROR
CHEN XIMENG 2019 01 05609 $1,658.24 OVERPAID IN ERROR
PPG DEVELOPMENT LLC 2019 01 07383 $1,344.59 PAID IN ERROR-PROPERTY SOLD
NAKANO FRANK D & AMY 2019 01 08833 $3,227.39 OVERPAID IN ERROR
GEIGER FRANK T & DONNA M 2019 01 09345 $2,782.95 PAID IN ERROR-REFINANCE
COYNE THOMAS P JR & FERRARO 2019 01 09974 $2,571.98 PAID IN ERROR-REFINANCE
THOMAS JACOB & MANDELL 2019 01 10034 $3,467.43 PAID IN ERROR-REFINANCE
BEACON SQUARE PROPERTIES LLC 2019 01 10050 $2,095.65 OVERPAID IN ERROR
NABOZNY MEGAN & DEREK 2019 01 10545 $1,293.96 PAID IN ERROR-REFINANCE
GLASER TROY A & TRISHA 2019 01 12805 $4,350.70 PAID IN ERROR-REFINANCE
SMITH JULIA G 2019 01 13387 $2,106.90 PAID IN ERROR-REFINANCE
CROTTY PAUL 2019 01 13738 $1,589.79 PAID IN ERROR-REFINANCE
TOTAL $33,505.30

2019 MOTOR VEHICLE
ACAR LEASING LTD 2019 03 50317 $252.22 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56461 $196.04 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56471 $253.38 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56474 $208.40 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56476 $132.48 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56483 $68.38 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56489 $201.44 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56491 $132.48 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56492 $132.48 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56494 $132.48 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56504 $101.02 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56505 $88.50 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56506 $132.48 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56509 $38.38 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56515 $44.00 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56793 $503.92 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 03 56833 $635.74 OVERPAID DUE TO ADJUSTMENT
HONDA LEASE TRUST 2019 03 69448 $289.66 OVERPAID DUE TO ADJUSTMENT
NISSAN INFINITI LT 2019 03 81056 $134.34 OVERPAID DUE TO ADJUSTMENT
NISSAN MOTOR ACCEPTANCE 2019 03 81815 $348.82 OVERPAID DUE TO ADJUSTMENT
NISSAN INFINITI LT 2019 03 81492 $34.76 OVERPAID DUE TO ADJUSTMENT
CCAP AUTO LEASE LTD 2019 04 81090 $196.24 OVERPAID DUE TO ADJUSTMENT
JP MORGAN CHASE BANK NA 2019 04 83503 $399.84 OVERPAID DUE TO ADJUSTMENT
TOTAL $4,657.48

2019 SEWER USE
IORFINO DOMENIC & MARYLYNN 2019 08 04387 $237.73 OVERPAID IN ERROR
PFANN STEVEN P 2019 08 20900 $137.87 OVERPAID DUE TO ADJUSTMENT
TOTAL $375.60

2018 MOTOR VEHICLE
CCAP AUTO LEASE LTD 2018 04 81166 $434.03 OVERPAID DUE TO ADJUSTMENT
TOTAL $434.03



2018 SEWER USE
IORFINO DOMENIC & MARYLYNN 2018 08 04387 $49.92 OVERPAID IN ERROR
PFANN STEVEN P 2018 08 20900 $235.68 OVERPAID DUE TO ADJUSTMENT
TOTAL $285.60

2017 MOTOR VEHICL
GILLESPIE THOMAS B 2017 03 66186 $154.35 OVERPAID DUE TO ADJUSTMENT
TOTAL $154.35

TOTAL TAX $55,282.86
TOTAL INTEREST 0
GRAND TOTAL $55,282.86
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	Item 5 Appointments
	Item 5ai Form Janice Bouloubasis
	Item 5ai Resume Janice Bouloubasis
	Item 5aii Appointments Form Nina Velez
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	Inspirica, Director of Human Resources
	August 2019 – Present
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	Coach Inc., Store Manager    November 2008 - 2017
	Banana Republic, Store Manager July 2003 - November 2008
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	Item 5cii Resume Sarah Matthews
	JANUARY 2021 - PRESENT  | MARKETING CONSULTANT
	● Work with clients to determine marketing objectives and milestones; develop and implement plans for launch of small businesses, coordinating processes of e-commerce and brick & mortar

	JANUARY 2020 - MARCH 2021 | SAMMY + NAT
	VP, Brand + Marketing
	● Strategy and execution of brand + store social, website, and online media presence
	● Managed public relations, influencer, and social media long and short-term initiatives
	● E-Commerce / Website:
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	PSFHVACUSIB - Town of Fairfield
	PART 1 -  GENERAL
	1.1 COMPLETION DATE
	A. All work as required by these specifications and drawings shall be completed by the date stipulated in the Contractor's bid form. There is no exception to this contract requirement, unless approved otherwise by contract change order.
	B. If the Contractor neglects, fails or refuses to achieve substantial completion by 11:59 pm by the date stipulated in the Contractor's bid form for each of the bid components requiring durations or deadlines, liquidated damages of One Thousand Dolla...

	1.2 RESPONSIBILITY FOR MEASUREMENT OF QUANTITIES
	A. The Contractor shall have sole responsibility for the accuracy of all measurements and for estimating the material quantities required to satisfy these specifications.

	1.3 DISCREPANCIES AND ADDENDA
	A. Should a Bidder find any discrepancies in the Drawings and Specifications, or should they be in doubt as to their meaning, they shall notify the Owner at once, who will post a written Addendum to the Town’s website at www.fairfieldct.org/bids. Oral...

	1.4 MODIFICATIONS TO AIA DOCUMENT A701, Instructions to Bidders, 2018.


	PSFHVACUBID
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	PSFHVACU011000
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 PROJECT DESCRIPTION
	A. The Work of the Project is defined by the Contract Documents and consists of mechanical upgrades to an existing building.
	B. The Work generally includes, but is not necessarily limited to the following major elements:
	1. Removal of building materials and components, including selected existing mechanical and electrical systems.
	2. Offsite disposal of all removed materials.
	3. Removal and replacement of existing direct expansion coils in the existing main air handling unit in the penthouse as well as the supply fan variable frequency drive.
	4. Removal and replacement of existing air-cooled condensing units including the disconnection and removal of existing refrigeration piping and provision and installation of new piping, refrigerant specialties, insulation, stainless-steel jacket, and ...
	5. Removal and replacement of existing return fan and associated variable frequency drive, including the provision and installation of new ductwork connection to the existing.
	6. Removal and replacement of the existing absorption chiller including provision and installation of condenser water, chilled water, and heating medium piping connection.
	7. Removal and replacement of existing cooling tower and condenser pump including the provision and installation of condenser water piping connection.
	8. Provision of water treatment to existing heating medium and chilled water loops.
	9. Provision and installation of new condenser water non-chemical water treatment system.
	10. Provision and installation of new DDC controller, sensors, and programming.
	11. Verification and recording of existing Tecogen sequence of operation.
	12. Provision of testing and balancing.
	13. Provision of delegated seismic design for equipment seismic restraint, bracing, and support.
	14. Demolition of electrical equipment and circuits associated with equipment being removed. Provision and installation of conduit, wiring, and circuit breakers for new mechanical equipment.
	15. Provision of cutting/boring and patching/firesafing/sealing for any new penetrations of any diameter.

	C.

	1.3 CONTRACTOR USE OF PREMISES
	A. General: Limit use of the premises to construction activities in areas indicated; allow for Owner occupancy and use by the public.
	B. Confine operations to as small work areas and accessways as possible.  As much as possible and without damage to the finishes, doors, and related building systems, access the project area via the service doors designated by the Owner.
	C. Keep driveways and entrances serving the premises clear and available to the Owner and the Owner's employees at all times. Do not use these areas for parking or storage of materials. Schedule deliveries to minimize space and time requirements for s...
	D. Maintain existing egress patterns, exit doors, and means of egress during construction, which will include the provision of temporary walkways, sidewalks, or other means necessary to provide adequate life safety for the building occupants, particul...
	E. Use of the Existing Building: Maintain the existing building in a weathertight condition throughout the construction period.  Repair damage caused by construction operations.  Take all precautions necessary to protect the building and its occupants...
	1. Contractor is responsible to secure project area/site from intrusions during unoccupied (after hours) period of time. Any temporary doors and /or window coverings that may be necessary to complete repairs are the Contractors responsibility to furni...


	1.4 OWNER OCCUPANCY
	A. Full Owner Occupancy: The Owner will occupy the site and existing building during the entire construction period.  Cooperate with the Owner during construction operations to minimize conflicts and facilitate Owner usage.  Perform the Work so as not...
	1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. Do not close or obstruct walkways, corridors, or other occupied or used facilities without written permission from Owner and approval of authorities ha...
	2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's operations.

	B.

	1.5 SPECIAL REQUIREMENTS
	A. The Contractor shall insure that all work performed is done so in a safe manner and that all his/her employees shall adhere to all applicable safety procedures and practices at all times.  There may be staff in the vicinity of the work area during ...
	1.
	a.
	b.

	2.
	a.
	b.


	B. Under no circumstances shall the buildings' occupants be subjected to excessive construction noise or vibrations, nor shall they be subject to fumes, odors, or other deleterious effects of the operation.  Should material delivery, demolition or con...
	C. Smoking will not be permitted inside the building or on the grounds. Strict adherence to the smoking regulations will be enforced for the entire duration of the construction.
	D. Site Security – Identification Badges
	1. The Contractor shall provide a list of all contact persons.  The list shall include each trade, name of Contractor, contact person(s), phone numbers, fax numbers, Federal Employer Identification Number (FEIN), social security number if FEIN is not ...
	2. Prior to the start of work all Contractor and Sub-Contactor personnel assigned to perform work shall be required to fill out and submit to a background check at a cost provided by the Contractor.  All information shall be submitted to the Town of F...
	a. Identity Verification
	b. Criminal Background
	c. Additional checks as deemed warranted.

	3. Security badges will be worn by all project personnel during construction activities.  The Contractor will provide badges at no cost to the Owner.  The Contractor will be responsible for monitoring the display of badges, including those of the pers...

	E.


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

	PSFHVACU012300
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for alternates.

	1.3 DEFINITIONS
	A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined in the Bidding Requirements that may be added to or deducted from the base bid amount if Owner decides to accept a corresponding change either in the amou...
	1. Alternates described in this Section are part of the Work only if enumerated in the Agreement.
	2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternate into the Work.  No other adjustments are made to the Contract Sum.


	1.4 PROCEDURES
	A. Coordination:  Modify or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

	B. Notification: Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred for later consideration.  Include a complete descr...
	C. Execute accepted alternates under the same conditions as other work of the Contract.  No extensions of time shall be granted for accepted alternates.
	D. Schedule:  A schedule of alternates is included at the end of this Section.  Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES
	A. ADD ALTERNATE NO. 2: Water Treatment: Add to the Base Bid the labor, material, and equipment for the provision and installation of water treatment… Refer to Section 23____ “” and Drawing M___ for additional information.
	B. VOLUNTARY ALTERNATE NO. 2: Voluntary Alternate:  Prepared at the Contractor's discretion, when an appreciable value is represented in the Owner's best interest, either "ADD" or "DEDUCT".  Include complete information in a separate narrative or prop...



	PSFHVACU012500
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.
	B. Related Sections:
	1. Section 016000 "Product Requirements" for requirements for submitting comparable product submittals for products by listed manufacturers.
	2. Divisions 02 through 49 Sections for specific requirements and limitations for substitutions.


	1.3 DEFINITIONS
	A. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	1. Substitutions for Cause:  Changes proposed by Contractor that are required due to changed Project conditions, such as unavailability of product, regulatory changes, or unavailability of required warranty terms.
	2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that are not required in order to meet other Project requirements but may offer advantage to Contractor or Owner.


	1.4 SUBMITTALS
	A. Substitution Requests:  Submit three (3) copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form:  Use CSI Form 1.5C, 13.1A or comparable form.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as applicable:
	a. Statement indicating why specified product or fabrication or installation cannot be provided, if applicable.
	b. Coordination information, including a list of changes or modifications needed to other parts of the Work and to construction performed by Owner and separate contractors, that will be necessary to accommodate proposed substitution.
	c. Detailed, SIDE-BY-SIDE comparison of significant qualities of proposed substitution with those of the Work specified.  Include annotated copy of applicable specification section.  Significant qualities may include attributes such as performance, we...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. Certificates and qualification data, where applicable or requested.
	g. List of similar installations for completed projects with project names and addresses and names and addresses of Architects and Owners.
	h. Material test reports from a qualified testing agency indicating and interpreting test results for compliance with requirements indicated.
	i. Research reports evidencing compliance with building code in effect for Project, from ICC-ES.
	j. Detailed comparison of Contractor's construction schedule using proposed substitution with products specified for the Work, including effect on the overall Contract Time.  If specified product or method of construction cannot be provided within the...
	k. Cost information, including a proposal of change, if any, in the Contract Sum.
	l. Contractor's certification that proposed substitution complies with requirements in the Contract Documents except as indicated in substitution request, is compatible with related materials, and is appropriate for applications indicated.
	m. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation within seven (7) days of receipt of a request for substitution.  Architect will notify Contractor of acceptance or rejection of propose...
	a. Forms of Acceptance:  Change Order, Construction Change Directive, or Architect's Supplemental Instructions for minor changes in the Work.
	b. Use product specified if Architect does not issue a decision on use of a proposed substitution within time allocated.



	1.5 QUALITY ASSURANCE
	A. Compatibility of Substitutions:  Investigate and document compatibility of proposed substitution with related products and materials.  Engage qualified testing agency to perform compatibility tests recommended by manufacturers.

	1.6 PROCEDURES
	A. Coordination: Modify or adjust affected work as necessary to integrate work of the approved substitutions.


	PART 2 -  PRODUCTS
	2.1 SUBSTITUTIONS
	A. Procurement Substitution Request: Submit to Architect seven (7) days prior to date of bid opening.
	B. Substitutions for Cause:  Submit requests for substitution immediately upon discovery of need for change, but not later than fifteen (15) days prior to time required for preparation and review of related submittals.
	1. Conditions: Architect will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance wit...
	a. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	b. Substitution request is fully documented and properly submitted.
	c. Requested substitution will not adversely affect Contractor's construction schedule.
	d. Requested substitution has received necessary approvals of authorities having jurisdiction.
	e. Requested substitution is compatible with other portions of the Work.
	f. Requested substitution has been coordinated with other portions of the Work.
	g. Requested substitution provides specified warranty.
	h. If requested substitution involves more than one (1) contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.


	C. Substitutions for Convenience:  Architect will consider requests for substitution if received within sixty (60) days after the Notice to Proceed.  Requests received after that time may be considered or rejected at discretion of Architect.
	1. Conditions: Architect will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance wit...
	a. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or other considerations, after deducting additional responsibilities Owner must assume.  Owner's additional responsibilities may include compensation to...
	b. Requested substitution does not require extensive revisions to the Contract Documents.
	c. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	d. Substitution request is fully documented and properly submitted.
	e. Requested substitution will not adversely affect Contractor's construction schedule.
	f. Requested substitution has received necessary approvals of authorities having jurisdiction.
	g. Requested substitution is compatible with other portions of the Work.
	h. Requested substitution has been coordinated with other portions of the Work.
	i. Requested substitution provides specified warranty.
	j. If requested substitution involves more than one (1) contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.




	PART 3 -  EXECUTION (Not Used)

	PSFHVACU012600
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for handling and processing Contract modifications.
	B. Related Sections:
	1. Section 016000 "Product Requirements" for administrative procedures for handling requests for substitutions made after Contract award.


	1.3 MINOR CHANGES IN THE WORK
	A. Architect will issue supplemental instructions authorizing minor changes in the Work, not involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710, "Architect's Supplemental Instructions."

	1.4 PROPOSAL REQUESTS
	A. Owner-Initiated Proposal Requests:  Architect will issue a detailed description of proposed changes in the Work that may require adjustment to the Contract Sum or the Contract Time.  If necessary, the description will include supplemental or revise...
	1. Proposal Requests issued by Architect are not instructions either to stop work in progress or to execute the proposed change.
	2. Within time specified in Proposal Request or twenty (20) days, when not otherwise specified, after receipt of Proposal Request, submit a quotation estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the change.
	a. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.
	b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	c. Include costs of labor and supervision directly attributable to the change.
	d. Include an updated Contractor's construction schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship.  Use available total float before request...
	e. Quotation Form:  Use forms acceptable to Architect.


	B. Contractor-Initiated Proposals:  If latent or changed conditions require modifications to the Contract, Contractor may initiate a claim by submitting a request for a change to the Architect.
	1. Include a statement outlining reasons for the change and the effect of the change on the Work.  Provide a complete description of the proposed change.  Indicate the effect of the proposed change on the Contract Sum and the Contract Time.
	2. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.
	3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	4. Include costs of labor and supervision directly attributable to the change.
	5. Include an updated Contractor's construction schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship.  Use available total float before request...
	6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed change requires substitution of one product or system for product or system specified.
	7. Proposal Request Form:  Use form acceptable to Architect.

	C.
	D.

	1.5 CHANGE ORDER PROCEDURES
	A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for signatures of Owner and Contractor on AIA Document G701.

	1.6 CONSTRUCTION CHANGE DIRECTIVE
	A. Construction Change Directive: Architect may issue a Construction Change Directive on AIA Document G714.  Construction Change Directive instructs Contractor to proceed with a change in the Work, for subsequent inclusion in a Change Order.
	1. Construction Change Directive contains a complete description of change in the Work.  It also designates method to be followed to determine change in the Contract Sum or the Contract Time.

	B. Documentation:  Maintain detailed records on a time and material basis of work required by the Construction Change Directive.
	1. After completion of change, submit an itemized account and supporting data necessary to substantiate cost and time adjustments to the Contract.



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

	PSFHVACU012900
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies administrative and procedural requirements necessary to prepare and process Applications for Payment.
	B. Related Sections:
	1. Section 012600 "Contract Modification Procedures" for administrative procedures for handling changes to the Contract.
	2. Section 013200 "Construction Progress Documentation" for administrative requirements governing the preparation and submittal of the Contractor's construction schedule.
	3. Section 013300 "Submittal Procedures" for administrative requirements governing the preparation and submittal of the submittal schedule.


	1.3 SCHEDULE OF VALUES
	A. Coordination:  Coordinate preparation of the schedule of values with preparation of Contractor's construction schedule.
	1. Correlate line items in the schedule of values with other required administrative forms and schedules, including the following:
	a. Application for Payment forms with continuation sheets.
	b. Submittal schedule.
	c. Items required to be indicated as separate activities in Contractor's construction schedule.

	2. Submit the schedule of values to Architect at earliest possible date but no later than seven (7) days before the date scheduled for submittal of initial Applications for Payment.

	B. Format and Content:  Use the Project Manual table of contents as a guide to establish line items for the schedule of values.  Provide at least one (1) line item for each Specification Section.
	1. Identification:  Include the following Project identification on the schedule of values:
	a. Project name and location.
	b. Name of Architect.
	c. Architect's project number.
	d. Contractor's name and address.
	e. Date of submittal.

	2. Arrange schedule of values consistent with format of AIA Document G703.
	3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of Applications for Payment and progress reports.  Coordinate with the Project Manual table of contents.  Provide multiple line items for principal subcontr...
	4. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
	5. Provide a separate line item in the schedule of values for each part of the Work where Applications for Payment may include materials or equipment purchased or fabricated and stored, but not yet installed.
	a. Differentiate between items stored on-site and items stored off-site.  If required, include evidence of insurance.

	6. Provide separate line items in the schedule of values for initial cost of materials, for each subsequent stage of completion, and for total installed value of that part of the Work.
	7. Each item in the schedule of values and Applications for Payment shall be complete.  Include total cost and proportionate share of general overhead and profit for each item.
	a. Temporary facilities and other major cost items that are not direct cost of actual work-in-place may be shown either as separate line items in the schedule of values or distributed as general overhead expense, at Contractor's option.

	8. Schedule Updating:  Update and resubmit the schedule of values before the next Applications for Payment when Change Orders or Construction Change Directives result in a change in the Contract Sum.


	1.4 APPLICATIONS FOR PAYMENT
	A. Each Application for Payment shall be consistent with previous applications and payments as certified by Architect and paid for by Owner.
	1. Initial Application for Payment, Application for Payment at time of Substantial Completion, and final Application for Payment involve additional requirements.

	B. Payment Application Times:  The date for each progress payment is indicated in the Agreement between Owner and Contractor.  The period of construction work covered by each Application for Payment is the period indicated in the Agreement.
	C. Application for Payment Forms:  Use AIA Document G702 and AIA Document G703 as form for Applications for Payment.
	D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person authorized to sign legal documents on behalf of Contractor.  Architect will return incomplete applications without action.
	1. Entries shall match data on the schedule of values and Contractor's construction schedule.  Use updated schedules if revisions were made.
	2. Include amounts for work completed following previous Application for Payment, whether or not payment has been received.  Include only amounts for work completed at time of Application for Payment.
	3. Include amounts of Change Orders and Construction Change Directives issued before last day of construction period covered by application.
	4. Indicate separate amounts for work being carried out under Owner-requested project acceleration.
	5. Include updated and approved Contractor’s construction schedule, potential Change Order Log and Product Submittal Log.

	E. Stored Materials:  Include in Application for Payment amounts applied for materials or equipment purchased or fabricated and stored, but not yet installed.  Differentiate between items stored on-site and items stored off-site.
	1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of surety to payment, for stored materials.
	2. Provide supporting documentation that verifies amount requested, such as paid invoices.  Match amount requested with amounts indicated on documentation; do not include overhead and profit on stored materials.
	3. Provide summary documentation for stored materials indicating the following:
	a. Materials previously stored and included in previous Applications for Payment.
	b. Work completed for this Application utilizing previously stored materials.
	c. Additional materials stored with this Application.
	d. Total materials remaining stored, including materials with this Application.


	F. Transmittal:  Submit three (3) signed and notarized original copies of each Application for Payment to Architect by a method ensuring receipt within 24 hours.  One (1) copy shall include waivers of lien and similar attachments if required.
	1. Transmit each copy with a transmittal form listing attachments and recording appropriate information about application.

	G. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of mechanic's liens from subcontractors, sub-subcontractors, and suppliers for construction period covered by the previous application.
	1. Submit partial waivers on each item for amount requested in previous application, after deduction for retainage, on each item.
	2. When an application shows completion of an item, submit conditional final or full waivers.
	3. Owner reserves the right to designate which entities involved in the Work must submit waivers.
	4. Submit final Application for Payment with or preceded by conditional final waivers from every entity involved with performance of the Work covered by the application who is lawfully entitled to a lien.
	5. Waiver Forms: Submit waivers of lien on forms, executed in a manner acceptable to Owner.

	H. Initial Application for Payment:  Administrative actions and submittals that must precede or coincide with submittal of first Application for Payment include the following:
	1. List of subcontractors.
	2. Schedule of values.
	3. Contractor's construction schedule (preliminary if not final).
	4. Products list (preliminary if not final).
	5. Schedule of unit prices.
	6. Submittal schedule (preliminary if not final).
	7. List of Contractor's staff assignments.
	8. List of Contractor's principal consultants.
	9. Copies of building permits.
	10. Copies of authorizations and licenses from authorities having jurisdiction for performance of the Work.
	11. Initial progress report.
	12. Report of preconstruction conference.
	13. Certificates of insurance and insurance policies.
	14. Performance and payment bonds.
	15. Data needed to acquire Owner's insurance.

	I. Application for Payment at Substantial Completion:  After issuing the Certificate of Substantial Completion, submit an Application for Payment showing one hundred percent (100%) completion for portion of the Work claimed as substantially complete.
	1. Include documentation supporting claim that the Work is substantially complete and a statement showing an accounting of changes to the Contract Sum.
	2. This application shall reflect Certificates of Partial Substantial Completion issued previously for Owner occupancy of designated portions of the Work.

	J. Final Payment Application: Submit final Application for Payment with releases and supporting documentation not previously submitted and accepted, including, but not limited, to the following:
	1. Evidence of completion of Project closeout requirements.
	2. Insurance certificates for products and completed operations where required and proof that taxes, fees, and similar obligations were paid.
	3. Updated final statement, accounting for final changes to the Contract Sum.
	4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
	5. AIA Document G706A, "Contractor's Affidavit of Release of Liens."
	6. AIA Document G707, "Consent of Surety to Final Payment."
	7. Evidence that claims have been settled.
	8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of date of Substantial Completion or when Owner took possession of and assumed responsibility for corresponding elements of the Work.
	9. Final liquidated damages settlement statement.



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

	PSFHVACU013100
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. General project coordination procedures.
	2. Administrative and supervisory personnel.
	3. Requests for Information (RFIs).
	4. Project meetings.

	B. Each contractor shall participate in coordination requirements.  Certain areas of responsibility are assigned to a specific contractor.
	C. Related Sections:
	1. Section 013200 "Construction Progress Documentation" for preparing and submitting Contractor's construction schedule.
	2. Section 017300 "Execution" for procedures for coordinating general installation and field-engineering services, including establishment of benchmarks and control points.
	3. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract.


	1.3 DEFINITIONS
	A. RFI:  Request from Owner, Architect, or Contractor seeking information from each other during construction.

	1.4 COORDINATION
	A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in different Sections, that ...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one (1) part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.

	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate Contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities to avoid conflicts and to ensure orderly progress of the Work.  Such administrative activities include, but are no...
	1. Preparation of Contractor's construction schedule.
	2. Preparation of the schedule of values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Pre-installation conferences.
	7. Startup and adjustment of systems.
	8. Project closeout activities.

	D. Conservation:  Coordinate construction activities to ensure that operations are carried out with consideration given to conservation of energy, water, and materials.  Coordinate use of temporary utilities to minimize waste.
	1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work.  Refer to other Sections for disposition of salvaged materials that are designated as Owner's property.

	E.
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	1.5 KEY PERSONNEL
	A. Key Personnel Names:  Within fifteen (15) days of starting construction operations, submit a list of key personnel assignments, including superintendent and other personnel in attendance at Project site.  Identify individuals and their duties and r...
	1. Post copies of list in project meeting room, in temporary field office, and by each temporary telephone.  Keep list current at all times.


	1.6 REQUESTS FOR INFORMATION (RFIs)
	A. General:  Immediately on discovery of the need for additional information or interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the form specified.
	1. Architect will return RFIs submitted to Architect by other entities controlled by Contractor with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing information or interpretation and the following:
	1. Project name.
	2. Project number.
	3. Date.
	4. Name of Contractor.
	5. Name of Architect.
	6. RFI number, numbered sequentially.
	7. RFI subject.
	8. Specification Section number and title and related paragraphs, as appropriate.
	9. Drawing number and detail references, as appropriate.
	10. Field dimensions and conditions, as appropriate.
	11. Contractor's suggested resolution.  If Contractor's solution(s) impacts the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	12. Contractor's signature.
	13. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop Drawings, coordination drawings, and other information necessary to fully describe items needing interpretation.
	a. Include dimensions, thicknesses, structural grid references, and details of affected materials, assemblies, and attachments on attached sketches.


	C. RFI Forms:  AIA Document G716 or comparable form.
	D. Architect's Action:  Architect will review each RFI, determine action required, and respond.  Allow seven (7) working days for Architect's response for each RFI.  RFIs received by Architect after 1:00 p.m. will be considered as received the followi...
	1. The following RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for coordination information already indicated in the Contract Documents.
	d. Requests for adjustments in the Contract Time or the Contract Sum.
	e. Requests for interpretation of Architect's actions on submittals.
	f. Incomplete RFIs or inaccurately prepared RFIs.

	2. Architect's action may include a request for additional information, in which case Architect's time for response will date from time of receipt of additional information.
	3. Architect's action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Proposal according to Section 012600 "Contract Modification Procedures."
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Architect in writing within ten (10) days of receipt of the RFI response.


	E. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response to affected parties.  Review response and notify Architect within seven (7) days if Contractor disagrees with response.
	F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  Submit log weekly. Include the following:
	1. Project name.
	2. Name and address of Contractor.
	3. Name and address of Architect.
	4. RFI number including RFIs that were dropped and not submitted.
	5. RFI description.
	6. Date the RFI was submitted.
	7. Date Architect's response was received.
	8. Identification of related Minor Change in the Work, Construction Change Directive, and Proposal Request, as appropriate.


	1.7 PROJECT MEETINGS
	A. General: Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting.  Notify Owner and Architect of scheduled meeting dates and times.
	2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
	3. Minutes:  General Contractor or Construction Manager is responsible for recording significant discussions and agreements achieved. General Contractor or Construction Manager is also responsible for distributing the meeting minutes to everyone conce...

	B. Preconstruction Conference:  Schedule and conduct a preconstruction conference before starting construction, at a time convenient to Owner and Architect, but no later than fifteen (15) days after execution of the Agreement.
	1. Conduct the conference to review responsibilities and personnel assignments.
	2. Attendees:  Authorized representatives of Owner, Construction Administrator, Architect, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference.  Participant...
	3. Agenda: Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items.
	d. Designation of key personnel and their duties.
	e. Lines of communications.
	f. Procedures for processing field decisions and Change Orders.
	g. Procedures for RFIs.
	h. Procedures for testing and inspecting.
	i. Procedures for processing Applications for Payment.
	j. Distribution of the Contract Documents.
	k. Submittal procedures.
	l. Preparation of record documents.
	m. Work restrictions.
	n. Working hours.
	o. Owner's occupancy requirements.
	p. Responsibility for temporary facilities and controls.
	q. Procedures for moisture and mold control.
	r. Procedures for disruptions and shutdowns.
	s. Parking availability.
	t. Office, work, and storage areas.
	u. Equipment deliveries and priorities.
	v. First aid.
	w. Security.
	x. Progress cleaning.

	4. Minutes: General Contractor or Construction Manager is responsible for recording and distributing meeting minutes.

	C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction activity that requires coordination with other construction.
	1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the me...
	2. Agenda:  Review progress of other construction activities and preparations for the particular activity under consideration, including requirements for the following:
	a. Contract Documents.
	b. Options.
	c. Related RFIs.
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals.
	h. Review of mockups.
	i. Possible conflicts.
	j. Compatibility problems.
	k. Time schedules.
	l. Weather limitations.
	m. Manufacturer's written recommendations.
	n. Warranty requirements.
	o. Compatibility of materials.
	p. Acceptability of substrates.
	q. Temporary facilities and controls.
	r. Space and access limitations.
	s. Regulations of authorities having jurisdiction.
	t. Testing and inspecting requirements.
	u. Installation procedures.
	v. Coordination with other work.
	w. Required performance results.
	x. Protection of adjacent work.
	y. Protection of construction and personnel.

	3. Record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	4. Reporting:  Distribute minutes of the meeting to each party present and to other parties requiring information.
	5. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.

	D. Project Closeout Conference:  Schedule and conduct a Project closeout conference, at a time convenient to Owner and Architect, but no later than thirty (30) days prior to the scheduled date of Substantial Completion.
	1. Conduct the conference to review requirements and responsibilities related to Project closeout.
	2. Attendees:  Authorized representatives of Owner, Architect, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the meeting.  Participants at the meeting shall be famil...
	3. Agenda:  Discuss items of significance that could affect or delay Project closeout, including the following:
	a. Preparation of record documents.
	b. Procedures required prior to inspection for Substantial Completion and for final inspection for acceptance.
	c. Submittal of written warranties.
	d. Requirements for preparing operations and maintenance data.
	e. Requirements for demonstration and training.
	f. Preparation of Contractor's punch list.
	g. Procedures for processing Applications for Payment at Substantial Completion and for final payment.
	h. Submittal procedures.
	i. Responsibility for removing temporary facilities and controls.

	4. Minutes: General Contractor or Construction Manager is responsible for recording and distributing meeting minutes.

	E. Progress Meetings:  Conduct progress meetings at biweekly intervals.
	1. Coordinate dates of meetings with preparation of payment requests.
	2. Attendees:  In addition to representatives of Owner and Architect, each Contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be repres...
	3. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other items of significance that could affect progress.  Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's construction schedule.  Determine how construction behind s...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Temporary facilities and controls.
	9) Progress cleaning.
	10) Quality and work standards.
	11) Status of correction of deficient items.
	12) Field observations.
	13) Status of RFIs.
	14) Status of proposal requests.
	15) Pending changes.
	16) Status of Change Orders.
	17) Pending claims and disputes.
	18) Documentation of information for payment requests.


	4. Minutes:  General Contractor or Construction Manager is responsible for recording and distributing meeting minutes.
	a. Schedule Updating:  Revise Contractor's construction schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with the report of each meeting.
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	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	PSFHVACU013200
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:
	1. Contractor's construction schedule.
	2. Daily construction reports.
	3. Material location reports.
	4. Field condition reports.
	5. Special reports.

	B. Related Sections:
	1. Section 013300 "Submittal Procedures" for submitting schedules and reports.
	2. Section 014000 "Quality Requirements" for submitting a schedule of tests and inspections.


	1.3 DEFINITIONS
	A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling the construction project.  Activities included in a construction schedule consume time and resources.
	1. Critical Activity:  An activity on the critical path that must start and finish on the planned early start and finish times.
	2. Predecessor Activity:  An activity that precedes another activity in the network.
	3. Successor Activity:  An activity that follows another activity in the network.

	B. Cost Loading:  The allocation of the schedule of values for the completion of an activity as scheduled.  The sum of costs for all activities must equal the total Contract Sum, unless otherwise approved by Architect.
	C. Critical Path:  The longest connected chain of interdependent activities through the network schedule that establishes the minimum overall Project duration and contains no float.
	D. Event:  The starting or ending point of an activity.
	E. Float:  The measure of leeway in starting and completing an activity.
	1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a jointly owned, expiring Project resource available to both parties as needed to meet schedule milestones and Contract completion date.
	2. Free float is the amount of time an activity can be delayed without adversely affecting the early start of the successor activity.
	3. Total float is the measure of leeway in starting or completing an activity without adversely affecting the planned Project completion date.

	F. Resource Loading:  The allocation of manpower and equipment necessary for the completion of an activity as scheduled.

	1.4 INFORMATIONAL SUBMITTALS
	A. Format for Submittals:  Submit required submittals in the following format:
	1. PDF electronic file.

	B. Contractor's Construction Schedule:  Initial schedule, of size required to display entire schedule for entire construction period.
	1. Submit a working electronic copy of schedule, using software indicated, and labeled to comply with requirements for submittals.  Include type of schedule (initial or updated) and date on label.

	C. Daily Construction Reports:  Submit at weekly intervals.
	D. Material Location Reports:  Submit at weekly intervals.
	E. Field Condition Reports:  Submit at time of discovery of differing conditions.
	F. Special Reports:  Submit at time of unusual event.

	1.5 QUALITY ASSURANCE
	A. Prescheduling Conference:  Conduct conference at Project site to comply with requirements in Section 013100 "Project Management and Coordination." Review methods and procedures related to the Contractor's construction schedule, including, but not l...
	1. Review software limitations and content and format for reports.
	2. Discuss constraints, including phasing, work stages and area separations.
	3. Review delivery dates for Owner-furnished products.
	4. Review schedule for work of Owner's separate contracts.
	5. Review time required for review of submittals and resubmittals.
	6. Review requirements for tests and inspections by independent testing and inspecting agencies.
	7. Review time required for completion and startup procedures.
	8. Review and finalize list of construction activities to be included in schedule.
	9. Review submittal requirements and procedures.
	10. Review procedures for updating schedule.


	1.6 COORDINATION
	A. Coordinate preparation and processing of schedules and reports with performance of construction activities and with scheduling and reporting of separate contractors.
	B. Coordinate Contractor's construction schedule with the schedule of values, list of subcontracts, submittal schedule, progress reports, payment requests, and other required schedules and reports.
	1. Secure time commitments for performing critical elements of the Work from entities involved.
	2. Coordinate each construction activity in the network with other activities and schedule them in proper sequence.



	PART 2 -  PRODUCTS
	2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL
	A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of Substantial Completion.
	1. Contract completion date shall not be changed by submission of a schedule that shows an early completion date, unless specifically authorized by Change Order.

	B. Activities:  Treat each story or separate area as a separate numbered activity for each principal element of the Work.  Comply with the following:
	1. Activity Duration:  Define activities so no activity is longer than twenty (20) days, unless specifically allowed by Architect.
	2. Procurement Activities:  Include procurement process activities for the following long lead items and major items, requiring a cycle of more than sixty (60) days, as separate activities in schedule.  Procurement cycle activities include, but are no...
	3. Submittal Review Time:  Include review and resubmittal times indicated in Section 013300 "Submittal Procedures" in schedule.  Coordinate submittal review times in Contractor's construction schedule with submittal schedule.
	4. Startup and Testing Time:  Include not less than fifteen (15) days for startup and testing.
	5. Substantial Completion:  Indicate completion in advance of date established for Substantial Completion and allow time for Architect's administrative procedures necessary for certification of Substantial Completion.
	6. Punch List and Final Completion:  Include not more than thirty (30) days for punch list and final completion.

	C. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and as follows in schedule and show how the sequence of the Work is affected.
	1. Phasing:  Arrange list of activities on schedule by phase.
	2. Work Restrictions:  Show the effect of the following items on the schedule:
	a. Coordination with existing construction.
	b. Uninterruptible services.
	c. Use of premises restrictions.
	d. Provisions for future construction.
	e. Seasonal variations.
	f. Environmental control.

	3. Work Stages:  Indicate important stages of construction for each major portion of the Work, including, but not limited to, the following:
	a. Subcontract awards.
	b. Submittals.
	c. Purchases.
	d. Fabrication.
	e. Sample testing.
	f. Deliveries.
	g. Installation.
	h. Tests and inspections.
	i. Adjusting.
	j. Startup and placement into final use and operation.

	4. Construction Areas:  Identify each major area of construction for each major portion of the Work.  Indicate where each construction activity within a major area must be sequenced or integrated with other construction activities to provide for the f...
	a. Completion of mechanical installation.
	b. Completion of electrical installation.
	c. Substantial Completion.


	D. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but not limited to, the Notice to Proceed, Substantial Completion, and final completion.
	E. Cost Correlation:  At the head of schedule, provide a cost correlation line, indicating planned and actual costs.  On the line, show dollar volume of the Work performed as of dates used for preparation of payment requests.
	1. Refer to Section 012900 "Payment Procedures" for cost reporting and payment procedures.

	F. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to occur or commence prior to submittal of next schedule update.  Summarize the following issues:
	1. Unresolved issues.
	2. Unanswered RFIs.
	3. Rejected or unreturned submittals.
	4. Notations on returned submittals.

	G. Recovery Schedule:  When periodic update indicates the Work is fourteen (14) or more calendar days behind the current approved schedule, submit a separate recovery schedule indicating means by which Contractor intends to regain compliance with the ...
	H. Computer Scheduling Software:  Prepare schedules using current version of a program that has been developed specifically to manage construction schedules.

	2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART)
	A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-chart-type, Contractor's construction schedule within seven (7) days of date established for the Notice to Proceed.
	B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of each week with a continuous vertical line.
	1. For construction activities that require three months or longer to complete, indicate an estimated completion percentage in ten percent (10%) increments within time bar.


	2.3 REPORTS
	A. Daily Construction Reports:  Prepare a daily construction report recording the following information concerning events at Project site:
	1. List of subcontractors at Project site.
	2. List of separate contractors at Project site.
	3. Approximate count of personnel at Project site.
	4. Equipment at Project site.
	5. Material deliveries.
	6. High and low temperatures and general weather conditions, including presence of rain or snow.
	7. Accidents.
	8. Meetings and significant decisions.
	9. Unusual events (refer to special reports).
	10. Stoppages, delays, shortages, and losses.
	11. Meter readings and similar recordings.
	12. Emergency procedures.
	13. Orders and requests of authorities having jurisdiction.
	14. Change Orders received and implemented.
	15. Construction Change Directives received and implemented.
	16. Services connected and disconnected.
	17. Equipment or system tests and startups.
	18. Partial completions and occupancies.
	19. Substantial Completions authorized.

	B. Material Location Reports: At weekly intervals, prepare and submit a comprehensive list of materials delivered to and stored at Project site. List shall be cumulative, showing materials previously reported plus items recently delivered. Include wit...
	C. Field Condition Reports:  Immediately on discovery of a difference between field conditions and the Contract Documents, prepare and submit a detailed report.  Submit with a Request for Information.  Include a detailed description of the differing c...

	2.4 SPECIAL REPORTS
	A. General:  Submit special reports directly to Owner within one (1) day of an occurrence.  Distribute copies of report to parties affected by the occurrence.
	B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs at Project site, whether or not related directly to the Work, prepare and submit a special report.  List chain of events, persons participating, response by Contra...


	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect actual construction progress and activities.  Issue schedule one (1) week before each regularly scheduled progress meeting.
	1. Revise schedule immediately after each meeting or other activity where revisions have been recognized or made.  Issue updated schedule concurrently with the report of each such meeting.
	2. Include a report with updated schedule that indicates every change, including, but not limited to, changes in logic, durations, actual starts and finishes, and activity durations.
	3. As the Work progresses, indicate final completion percentage for each activity.

	B. Distribution:  Distribute copies of approved schedule to Architect, Construction Administrator, Owner, separate contractors, testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.
	1. Post copies in Project meeting rooms and temporary field offices.
	2. When revisions are made, distribute updated schedules to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned portion of the Work and are no longer involved in performance of con...




	PSFHVACU013233
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Periodic construction photographs.

	B. Related Sections:
	1. Section 013300 "Submittal Procedures" for submitting photographic documentation.
	2. Section 017700 "Closeout Procedures" for submitting photographic documentation as project record documents at Project closeout.



	PART 2 -  PRODUCTS
	2.1 PHOTOGRAPHIC MEDIA
	A. Digital Images:  Provide images in JPG format, produced by a digital camera with minimum sensor size of eight (8) megapixels, and at an image resolution of not less than 1600 by 1200 pixels and 400 dpi.


	PART 3 -  EXECUTION
	3.1 CONSTRUCTION PHOTOGRAPHS
	A. General:  Take photographs using the maximum range of depth of field, and that are in focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted.
	1. Maintain key plan with each set of construction photographs that identifies each photographic location.

	B. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, without alteration, manipulation, editing, or modifications using image-editing software.
	1. Date and Time:  Include date and time in file name for each image.
	2. Field Office Images:  Maintain one (1) set of images accessible in the field office at Project site, available at all times for reference.  Identify images in the same manner as those submitted to Architect.

	C. Periodic Construction Photographs:  Take eighteen to twenty (18-20) photographs weekly, with timing each month adjusted to coincide with the cutoff date associated with each Application for Payment.  Select vantage points to show status of construc...
	D. Additional Photographs:  Architect may request photographs in addition to periodic photographs specified.
	1. In emergency situations, take additional photographs within 24 hours of request.
	2. Circumstances that could require additional photographs include, but are not limited to, the following:
	a. Immediate follow-up when on-site events result in construction damage or losses.
	b. Substantial Completion of a major phase or component of the Work.





	PSFHVACU013300
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes requirements for the submittal schedule and administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. Related Sections:
	1. Section 012900 "Payment Procedures" for submitting Applications for Payment and the schedule of values.
	2. Section 013200 "Construction Progress Documentation" for submitting schedules and reports, including Contractor's construction schedule.
	3. Section 017823 "Operation and Maintenance Data" for submitting operation and maintenance manuals.
	4. Section 017839 "Project Record Documents" for submitting record Drawings, record Specifications, and record Product Data.


	1.3 DEFINITIONS
	A. Action Submittals:  Written and graphic information and physical samples that require Architect's responsive action.  Action submittals are those submittals indicated in individual Specification Sections as action submittals.
	B. Informational Submittals:  Written and graphic information and physical samples that do not require Architect's responsive action.  Submittals may be rejected for not complying with requirements.  Informational submittals are those submittals indic...
	C. File Transfer Protocol (FTP):  Communications protocol that enables transfer of files to and from another computer over a network and that serves as the basis for standard Internet protocols.  An FTP site is a portion of a network located outside o...
	D. Portable Document Format (PDF):  An open standard file format licensed by Adobe Systems used for representing documents in a device-independent and display resolution-independent fixed-layout document format.

	1.4 ACTION SUBMITTALS
	A. Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by dates required by construction schedule.  Include time required for review, ordering, manufacturing, fabrication, and delivery when establishing dates.  Includ...
	1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and Contractor's construction schedule.
	2. Submit concurrently with Contractor’s construction schedule.  Include submittals required during the first sixty (60) days of construction.  List those submittals required to maintain orderly progress of the Work and those required early because of...
	3. Format:  Arrange the following information in a tabular format:
	a. Scheduled date for first submittal.
	b. Specification Section number and title.
	c. Submittal Category:  Action, informational.
	d. Name of subcontractor.
	e. Description of the Work covered.
	f. Scheduled date for Architect's final release or approval.
	g. Scheduled dates for purchasing.
	h. Scheduled dates for installation.



	1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS
	A. Architect's Digital Data Files:  Electronic copies of the CAD Drawings of the Contract Drawings will not be provided by Architect for Contractor's use in preparing submittals unless requested and Architect’s user agreement properly completed.
	B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Submit all submittal items required for each Specification Section concurrently unless partial submittals for portions of the Work are indicated on approved submittal schedule.
	3. Submit action submittals and informational submittals required by the same Specification Section as separate packages under separate transmittals.
	4. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Architect reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	C. Processing Time:  Allow time for submittal review, including time for resubmittals, as follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be authorized because of failure to transmi...
	1. Initial Review:  Allow ten (10) days for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required.  Architect will advise Contractor when a submittal being processed must be delayed for coordin...
	2. Resubmittal Review:  Allow ten (10) days for review of each resubmittal.
	3. Sequential Review: Where sequential review of submittals by Architect's consultants, Owner, or other parties is indicated, allow fifteen (15) days for initial review of each submittal.

	D. Identification and Information:  Place a permanent label or title block on each paper copy submittal item for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space on label or beside title block to record Contractor's review and approval markings and action taken by Architect.
	3. Include the following information for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name of Architect.
	d. Name of Contractor.
	e. Name of subcontractor.
	f. Name of supplier.
	g. Name of manufacturer.
	h. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 061000.01).  Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 061000.01.A).

	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Other necessary identification.


	E. Identification and Information:  Identify and incorporate information in each electronic submittal file as follows:
	1. Assemble complete submittal package into a single indexed file with links enabling navigation to each item.
	2. Name file with submittal number or other unique identifier, including revision identifier.
	a. File name shall use project identifier and Specification Section number followed by a decimal point and then a sequential number (e.g., LNHS-061000.01).  Resubmittals shall include an alphabetic suffix after another decimal point (e.g., LNHS-061000...

	3. Provide means for insertion to permanently record Contractor's review and approval markings and action taken by Architect.
	4. Include the following information on an inserted cover sheet:
	a. Project name.
	b. Date.
	c. Name and address of Architect.
	d. Name of Contractor.
	e. Name of firm or entity that prepared submittal.
	f. Name of subcontractor.
	g. Name of supplier.
	h. Name of manufacturer.
	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Related physical samples submitted directly.
	m. Other necessary identification.

	5. Include the following information as keywords in the electronic file metadata:
	a. Project name.
	b. Number and title of appropriate Specification Section.
	c. Manufacturer name.
	d. Product name.


	F. Options:  Identify options requiring selection by the Architect.
	G. Deviations:  Identify deviations from the Contract Documents on submittals.
	H. Additional Paper Copies:  Unless additional copies are required for final submittal, and unless Architect observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	I. Transmittal:  Assemble each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Architect will return submittals, without review received from sources other than Contractor.
	1. Transmittal Form:  Provide locations on form for the following information:
	a. Project name.
	b. Date.
	c. Destination (To:).
	d. Source (From:).
	e. Names of subcontractor, manufacturer, and supplier.
	f. Category and type of submittal.
	g. Submittal purpose and description.
	h. Specification Section number and title.
	i. Indication of full or partial submittal.
	j. Drawing number and detail references, as appropriate.
	k. Transmittal number, numbered consecutively.
	l. Submittal and transmittal distribution record.
	m. Remarks.
	n. Signature of transmitter.

	2. On an attached separate sheet, prepared on Contractor's letterhead, record relevant information, requests for data, revisions other than those requested by Architect on previous submittals, and deviations from requirements in the Contract Documents...

	J. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.
	3. Resubmit submittals until they are marked with approval notation from Architect's action stamp.

	K. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on trans...
	L. Use for Construction:  Use only final submittals that are marked with approval notation from Architect's action stamp.


	PART 2 -  PRODUCTS
	2.1 SUBMITTAL PROCEDURES
	A. General Submittal Procedure Requirements: Prepare and submit submittals required by individual Specification Sections. Types of submittals are indicated in individual Specification Sections.
	1. Submit electronic submittals via email as PDF electronic files.
	a. Architect will return annotated file.  Annotate and retain one (1) copy of file as an electronic Project record document file.

	2. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements specified in Section 017700 "Closeout Procedures."
	3. Certificates and Certifications Submittals: Provide a statement that includes signature of entity responsible for preparing certification. Certificates and certifications shall be signed by an officer or other individual authorized to sign document...
	a. Provide a digital signature with digital certificate on electronically submitted certificates and certifications where indicated.
	b. Provide a notarized statement on original paper copy certificates and certifications where indicated.

	4. Test and Inspection Reports Submittals:  Comply with requirements specified in Section 014000 "Quality Requirements."

	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard published data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's catalog cuts.
	b. Manufacturer's product specifications.
	c. Standard color charts.
	d. Statement of compliance with specified referenced standards.
	e. Testing by recognized testing agency.
	f. Application of testing agency labels and seals.
	g. Notation of coordination requirements.
	h. Availability and delivery time information.

	4. For equipment, include the following in addition to the above, as applicable:
	a. Wiring diagrams showing factory-installed wiring.
	b. Printed performance curves.
	c. Operational range diagrams.
	d. Clearances required to other construction, if not indicated on accompanying Shop Drawings.

	5. Submit Product Data before or concurrent with Samples.

	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Identification of products.
	b. Schedules.
	c. Compliance with specified standards.
	d. Notation of coordination requirements.
	e. Notation of dimensions established by field measurement.
	f. Relationship and attachment to adjoining construction clearly indicated.
	g. Seal and signature of professional engineer if specified.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8½ by 11 inches but no larger than 30 by 42 inches.

	D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed.
	1. Transmit Samples that contain multiple, related components such as accessories together in one (1) submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of applicable Specification Section.

	3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections.  Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.


	E. Product Schedule:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.  Include the following information in tabular form:
	1. Type of product. Include unique identifier for each product indicated in the Contract Documents.
	2. Manufacturer and product name, and model number if applicable.
	3. Number and name of room or space.
	4. Location within room or space.

	F. Contractor's Construction Schedule:  Comply with requirements specified in Section 013200 "Construction Progress Documentation."
	G. Application for Payment: Comply with requirements specified in Section 012900 "Payment Procedures."
	H. Schedule of Values: Comply with requirements specified in Section 012900 "Payment Procedures."
	I. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabul...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.

	J. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, contact information of Architects and Owners, and other informa...
	K. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents.  Submit record of Welding Procedure Specification and Procedure Qualification Record on American Welding ...
	L. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	M. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	N. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	O. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	P. Material Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	Q. Product Test Reports:  Submit written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified test...
	R. Research Reports:  Submit written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.  Include the following information:
	1. Name of evaluation organization.
	2. Date of evaluation.
	3. Time period when report is in effect.
	4. Product and manufacturers' names.
	5. Description of product.
	6. Test procedures and results.
	7. Limitations of use.

	S. Schedule of Tests and Inspections:  Comply with requirements specified in Section 014000 "Quality Requirements."
	T. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requireme...
	U. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendati...
	V. Field Test Reports:  Submit reports indicating and interpreting results of field tests performed either during installation of product or after product is installed in its final location, for compliance with requirements in the Contract Documents.
	W. Maintenance Data:  Comply with requirements specified in Section 017823 "Operation and Maintenance Data."


	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Action and Informational Submittals:  Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitti...
	B. Project Closeout and Maintenance/Material Submittals:  Refer to requirements in Section 017700 "Closeout Procedures."
	C. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.2 ARCHITECT'S ACTION
	A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action.
	C. Informational Submittals:  Architect will review each submittal and will not return it or will return it if it does not comply with requirements.  Architect will forward each submittal to appropriate party.
	D. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has received prior approval from Architect.
	E. Incomplete submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	F. Submittals not required by the Contract Documents may not be reviewed and may be discarded.



	PSFHVACU014000
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specific quality-assurance and -control requirements for individual work results are specified in their respective Specification Sections.  Requirements in individual Sections may also cover production of standard products.
	2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and quality-control procedures that facilitate compliance with the Contract Document requirements.
	3. Requirements for Contractor to provide quality-assurance and quality-control services required by Architect, Owner, or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Sections:
	1. Divisions 02 through 49 Sections for specific test and inspection requirements.


	1.3 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Contractor’s qua...
	1.

	C. Preconstruction Testing:  Tests and inspections performed specifically for the Project before products and materials are incorporated into the Work, to verify performance or compliance with specified criteria.
	D. Product Tests: Tests and inspections that are performed by a nationally recognized testing laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program (NVLAP),...
	E. Source Quality-Control Tests:  Tests and inspections that are performed at the source; for example, plant, mill, factory, or shop.
	F. Field Quality-Control Tests:  Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	G. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.
	H. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, and similar operat...
	1. Use of trade-specific terminology in referring to a trade or entity does not require that certain construction activities be performed by accredited or unionized individuals, or that requirements specified apply exclusively to specific trade or tra...

	I. Experienced:  When used with an entity or individual, "experienced" unless otherwise further described means having successfully completed a minimum of five (5) previous projects similar in nature, size, and extent to this Project; being familiar w...

	1.4 DELEGATED-DESIGN SERVICES
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and d...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Architect.


	1.5 CONFLICTING REQUIREMENTS
	A. Conflicting Standards and Other Requirements:  If compliance with two (2) or more standards or requirements are specified and the standards or requirements establish different or conflicting requirements for minimum quantities or quality levels, co...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.6 ACTION SUBMITTALS
	1.
	2.
	3.
	A. Delegated-Design Services Submittal: In addition to Shop Drawings, Product Data, and other required submittals, submit a statement signed and sealed by the responsible design professional, for each product and system specifically assigned to Contra...

	1.7 INFORMATIONAL SUBMITTALS
	A. Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and responsibilities.
	B. Qualification Data: For Contractor's quality-control personnel.
	C. Contractor's Statement of Responsibility:  When required by authorities having jurisdiction, submit copy of written statement of responsibility submitted to authorities having jurisdiction before starting work on the following systems.
	1. Seismic-force-resisting system, designated seismic system, or component listed in the Statement of Special Inspections.
	2. Main wind-force-resisting system or a wind-resisting component listed in the Statement of Special Inspections.

	D. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency ...
	E. Schedule of Tests and Inspections:  Prepare in tabular form and include the following:
	1. Specification Section number and title.
	2. Entity responsible for performing tests and inspections.
	3. Description of test and inspection.
	4. Identification of applicable standards.
	5. Identification of test and inspection methods.
	6. Number of tests and inspections required.
	7. Time schedule or time span for tests and inspections.
	8. Requirements for obtaining samples.
	9. Unique characteristics of each quality-control service.

	F. Reports: Prepare and submit certified written reports and documents as specified.
	G. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and simil...

	1.8 CONTRACTOR'S QUALITY-CONTROL PLAN
	A. Quality-Control Plan, General:  Submit quality-control plan within ten (10) days of Notice to Proceed, and not less than five (5) days prior to preconstruction conference.  Submit in format acceptable to Architect.  Identify personnel, procedures, ...
	B. Quality-Control Personnel Qualifications:  Engage qualified personnel trained and experienced in managing and executing quality-assurance and quality-control procedures similar in nature and extent to those required for Project.
	C. Submittal Procedure:  Describe procedures for ensuring compliance with requirements through review and management of submittal process.  Indicate qualifications of personnel responsible for submittal review.
	D. Testing and Inspection:  Include in quality-control plan a comprehensive schedule of Work requiring testing or inspection, including the following:
	1. Contractor-performed tests and inspections including subcontractor-performed tests and inspections.  Include required tests and inspections and Contractor-elected tests and inspections. Distinguish source quality-control tests and inspections from ...
	2. Special inspections required by authorities having jurisdiction and indicated on the "Statement of Special Inspections."
	3. Owner-performed tests and inspections indicated in the Contract Documents.

	E. Continuous Inspection of Workmanship:  Describe process for continuous inspection during construction to identify and correct deficiencies in workmanship in addition to testing and inspection specified.  Indicate types of corrective actions to be r...
	F. Monitoring and Documentation:  Maintain testing and inspection reports including log of approved and rejected results.  Include work Architect has indicated as nonconforming or defective.  Indicate corrective actions taken to bring nonconforming wo...

	1.9 REPORTS AND DOCUMENTS
	A. Test and Inspection Reports:  Prepare and submit certified written reports specified in other Sections.  Include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	B. Manufacturer's Technical Representative's Field Reports:  Prepare written information documenting manufacturer's technical representative's tests and inspections specified in other Sections.  Include the following:
	1. Name, address, and telephone number of technical representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	C. Factory-Authorized Service Representative's Reports:  Prepare written information documenting manufacturer's factory-authorized service representative's tests and inspections specified in other Sections.  Include the following:
	1. Name, address, and telephone number of factory-authorized service representative making report.
	2. Statement that equipment complies with requirements.
	3. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	4. Statement whether conditions, products, and installation will affect warranty.
	5. Other required items indicated in individual Specification Sections.


	1.10 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	C. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	D. Installer Qualifications:  A firm or individual experienced in installing, erecting, applying, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of s...
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	F. Specialists:  Certain Specification Sections require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and shall be e...
	1. Requirements of authorities having jurisdiction shall supersede requirements for specialists.

	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 329; and with additional qualifications specified in indiv...
	H. Manufacturer's Technical Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to observe and inspect installation of manufacturer's products that are similar in material, design, a...
	I. Factory-Authorized Service Representative Qualifications: An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent t...
	J.
	1.
	2.
	3.
	4.
	5.
	a.

	6.
	7.

	K.

	1.11 QUALITY CONTROL
	A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency to perform these services.
	1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of types of testing and inspecting they are engaged to perform.
	2. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will be adjusted by Change Order.
	3. Costs for testing that is cancelled will be charged to the Contractor, and the Contract Sum will be adjusted by Change Order.

	B. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Perform additional quality-control activities, whether specified or not, to verify that the Work complies with requirements.
	1. Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services required of Contractor by authorities having jurisdiction, whether specified or not.
	2. Engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	3. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting will be performed.
	4. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	5. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	6. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections. Report results in writing as specified in Section 01...
	D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's technical representative to observe and inspect the Work.  Manufacturer's technical representative's services include participation in preinstallation conferences, examina...
	E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	F. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of Contractor.

	G. Associated Contractor Services:  Cooperate with agencies and representatives performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advanc...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspection.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	H. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and quality-control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.

	I. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar quality-control services required by the Contract Documents Coordinate and submit concurrently with Contractor's construction schedule.  Update as the Work pr...
	1. Distribution:  Distribute schedule to Owner, Architect, testing agencies, and each party involved in performance of portions of the Work where tests and inspections are required.


	1.12 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections:  Conducted by a qualified testing agency as required by authorities having jurisdiction, as indicated in individual Specification Sections, and as follows:
	1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures and reviewing the completeness and adequacy of those procedures to perform the Work.
	2. Notifying Architect and Contractor promptly of irregularities and deficiencies observed in the Work during performance of its services.
	3. Submitting a certified written report of each test, inspection, and similar quality-control service to Architect, Contractor and to authorities having jurisdiction.
	4. Submitting a final report of special tests and inspections at Substantial Completion, which includes a list of unresolved deficiencies.
	5. Interpreting tests and inspections and stating in each report whether tested and inspected work complies with or deviates from the Contract Documents.
	6. Retesting and reinspecting corrected work.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and inspection log for Architect's reference during normal working hours.
	1. Submit log at Project closeout as part of Project Record Documents.


	3.2 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections or matching existing substrates and finishes.  Restore patched areas and extend restoration into adjoining areas with durable seams that are as in...

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.



	PSFHVACU014200
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 DEFINITIONS
	A. General: Basic Contract definitions are included in the Conditions of the Contract.
	B. "Approved": When used to convey Architect's action on Contractor's submittals, applications, and requests, "approved" is limited to Architect's duties and responsibilities as stated in the Conditions of the Contract.
	C. "Directed": A command or instruction by Architect. Other terms including "requested," "authorized," "selected," "required," and "permitted" have the same meaning as "directed."
	D. "Indicated": Requirements expressed by graphic representations or in written form on Drawings, in Specifications, and in other Contract Documents. Other terms including "shown," "noted," "scheduled," and "specified" have the same meaning as "indica...
	E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, and rules, conventions, and agreements within the construction industry that control performance of the Work.
	F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and similar operations.
	G. "Install": Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to dimension, finish, cure, protect, clean, and similar operations at Project site.
	H. "Provide": Furnish and install, complete and ready for the intended use.
	I. "Project Site": Space available for performing construction activities. The extent of Project site is shown on Drawings and may or may not be identical with the description of the land on which Project is to be built.

	1.3 INDUSTRY STANDARDS
	A. Applicability of Standards: Unless the Contract Documents include more stringent requirements, applicable construction industry standards have the same force and effect as if bound or copied directly into the Contract Documents to the extent refere...
	B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless otherwise indicated.
	1. For standards referenced by applicable building codes, comply with dates of standards as listed in building codes.

	C. Copies of Standards: Each entity engaged in construction on Project should be familiar with industry standards applicable to its construction activity. Copies of applicable standards are not bound with the Contract Documents.
	1. Where copies of standards are needed to perform a required construction activity, obtain copies directly from publication source.


	1.4 ABBREVIATIONS AND ACRONYMS
	A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities indicated in Gale's "Encyclopedia of Associations: National Organizations of the U....
	1. AABC - Associated Air Balance Council; www.aabc.com.
	2. AAMA - American Architectural Manufacturers Association; www.aamanet.org.
	3. AAPFCO - Association of American Plant Food Control Officials; www.aapfco.org.
	4. AASHTO - American Association of State Highway and Transportation Officials; www.transportation.org.
	5. AATCC - American Association of Textile Chemists and Colorists; www.aatcc.org.
	6. ABMA - American Bearing Manufacturers Association; www.americanbearings.org.
	7. ABMA - American Boiler Manufacturers Association; www.abma.com.
	8. ACI - American Concrete Institute; (Formerly: ACI International); www.concrete.org.
	9. ACPA - American Concrete Pipe Association; www.concrete-pipe.org.
	10. AEIC - Association of Edison Illuminating Companies, Inc. (The); www.aeic.org.
	11. AF&PA - American Forest & Paper Association; www.afandpa.org.
	12. AGA - American Gas Association; www.aga.org.
	13. AHAM - Association of Home Appliance Manufacturers; www.aham.org.
	14. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org.
	15. AI - Asphalt Institute; www.asphaltinstitute.org.
	16. AIA - American Institute of Architects (The); www.aia.org.
	17. AISC - American Institute of Steel Construction; www.aisc.org.
	18. AISI - American Iron and Steel Institute; www.steel.org.
	19. AITC - American Institute of Timber Construction; www.aitc-glulam.org.
	20. AMCA - Air Movement and Control Association International, Inc.; www.amca.org.
	21. ANSI - American National Standards Institute; www.ansi.org.
	22. AOSA - Association of Official Seed Analysts, Inc.; www.aosaseed.com.
	23. APA - APA - The Engineered Wood Association; www.apawood.org.
	24. APA - Architectural Precast Association; www.archprecast.org.
	25. API - American Petroleum Institute; www.api.org.
	26. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI).
	27. ARI - American Refrigeration Institute; (See AHRI).
	28. ARMA - Asphalt Roofing Manufacturers Association; www.asphaltroofing.org.
	29. ASCE - American Society of Civil Engineers; www.asce.org.
	30. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See ASCE).
	31. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers; www.ashrae.org.
	32. ASME - ASME International; (American Society of Mechanical Engineers); www.asme.org.
	33. ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org.
	34. ASSP - American Society of Safety Professionals (The); www.assp.org.
	35. ASTM - ASTM International; www.astm.org.
	36. ATIS - Alliance for Telecommunications Industry Solutions; www.atis.org.
	37. AVIXA - Audiovisual and Integrated Experience Association; (Formerly: Infocomm International); www.soundandcommunications.com.
	38. AWEA - American Wind Energy Association; www.awea.org.
	39. AWI - Architectural Woodwork Institute; www.awinet.org.
	40. AWMAC - Architectural Woodwork Manufacturers Association of Canada; www.awmac.com.
	41. AWPA - American Wood Protection Association; www.awpa.com.
	42. AWS - American Welding Society; www.aws.org.
	43. AWWA - American Water Works Association; www.awwa.org.
	44. BHMA - Builders Hardware Manufacturers Association; www.buildershardware.com.
	45. BIA - Brick Industry Association (The); www.gobrick.com.
	46. BICSI - BICSI, Inc.; www.bicsi.org.
	47. BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's Association); www.bifma.org.
	48. BISSC - Baking Industry Sanitation Standards Committee; www.bissc.org.
	49. BWF - Badminton World Federation; (Formerly: International Badminton Federation); www.bissc.org.
	50. CDA - Copper Development Association; www.copper.org.
	51. CE - Conformite Europeenne; www.ec.europa.eu/growth/single-market/ce-marking.
	52. CEA - Canadian Electricity Association; www.electricity.ca.
	53. CFFA - Chemical Fabrics and Film Association, Inc.; www.chemicalfabricsandfilm.com.
	54. CFSEI - Cold-Formed Steel Engineers Institute; www.cfsei.org.
	55. CGA - Compressed Gas Association; www.cganet.com.
	56. CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org.
	57. CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org.
	58. CISPI - Cast Iron Soil Pipe Institute; www.cispi.org.
	59. CLFMI - Chain Link Fence Manufacturers Institute; www.chainlinkinfo.org.
	60. CPA - Composite Panel Association; www.compositepanel.org.
	61. CRI - Carpet and Rug Institute (The); www.carpet-rug.org.
	62. CRRC - Cool Roof Rating Council; www.coolroofs.org.
	63. CRSI - Concrete Reinforcing Steel Institute; www.crsi.org.
	64. CSA - CSA Group; www.csa-group.org.
	65. CSI - Construction Specifications Institute (The); www.csiresources.org.
	66. CSSB - Cedar Shake & Shingle Bureau; www.cedarbureau.org.
	67. CTA - Consumer Technology Association; www.cta.tech.
	68. CTI - Cooling Technology Institute; (Formerly: Cooling Tower Institute); www.coolingtechnology.org.
	69. CWC - Composite Wood Council; (See CPA).
	70. DASMA - Door and Access Systems Manufacturers Association; www.dasma.com.
	71. DHA - Decorative Hardwoods Association; (Formerly: Hardwood Plywood & Veneer Association); www.decorativehardwoods.org.
	72. DHI - Door and Hardware Institute; www.dhi.org.
	73. ECA - Electronic Components Association; (See ECIA).
	74. ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA).
	75. ECIA - Electronic Components Industry Association; www.ecianow.org.
	76. EIA - Electronic Industries Alliance; (See TIA).
	77. EIMA - EIFS Industry Members Association; www.eima.com.
	78. EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org.
	79. EOS/ESD Association; (Electrostatic Discharge Association); www.esda.org.
	80. ESTA - Entertainment Services and Technology Association; (See PLASA).
	81. ETL - Intertek (See Intertek); www.intertek.com.
	82. EVO - Efficiency Valuation Organization; www.evo-world.org.
	83. FCI - Fluid Controls Institute; www.fluidcontrolsinstitute.org.
	84. FIBA - Federation Internationale de Basketball; (The International Basketball Federation); www.fiba.com.
	85. FIVB - Federation Internationale de Volleyball; (The International Volleyball Federation); www.fivb.org.
	86. FM Approvals - FM Approvals LLC; www.fmglobal.com.
	87. FM Global - FM Global; (Formerly: FMG - FM Global); www.fmglobal.com.
	88. FRSA - Florida Roofing, Sheet Metal Contractors Association, Inc.; www.floridaroof.com.
	89. FSA - Fluid Sealing Association; www.fluidsealing.com.
	90. FSC - Forest Stewardship Council U.S.; www.fscus.org.
	91. GA - Gypsum Association; www.gypsum.org.
	92. GANA - Glass Association of North America; (See NGA).
	93. GS - Green Seal; www.greenseal.org.
	94. HI - Hydraulic Institute; www.pumps.org.
	95. HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI).
	96. HMMA - Hollow Metal Manufacturers Association; (See NAAMM).
	97. HPVA - Hardwood Plywood & Veneer Association; (See DHA).
	98. HPW - H. P. White Laboratory, Inc.; www.hpwhite.com.
	99. IAPSC - International Association of Professional Security Consultants; www.iapsc.org.
	100. IAS - International Accreditation Service; www.iasonline.org.
	101. ICBO - International Conference of Building Officials; (See ICC).
	102. ICC - International Code Council; www.iccsafe.org.
	103. ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net.
	104. ICPA - International Cast Polymer Association; www.theicpa.com.
	105. ICRI - International Concrete Repair Institute, Inc.; www.icri.org.
	106. IEC - International Electrotechnical Commission; www.iec.ch.
	107. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org.
	108. IES - Illuminating Engineering Society; (Formerly: Illuminating Engineering Society of North America); www.ies.org.
	109. IESNA - Illuminating Engineering Society of North America; (See IES).
	110. IEST - Institute of Environmental Sciences and Technology; www.iest.org.
	111. IGMA - Insulating Glass Manufacturers Alliance; www.igmaonline.org.
	112. IGSHPA - International Ground Source Heat Pump Association; www.igshpa.org.
	113. II - Infocomm International; (See AVIXA).
	114. ILI - Indiana Limestone Institute of America, Inc.; www.iliai.com.
	115. Intertek - Intertek Group; (Formerly: ETL SEMCO; Intertek Testing Service NA); www.intertek.com.
	116. ISA - International Society of Automation (The); (Formerly: Instrumentation, Systems, and Automation Society); www.isa.org.
	117. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA).
	118. ISFA - International Surface Fabricators Association; (Formerly: International Solid Surface Fabricators Association); www.isfanow.org.
	119. ISO - International Organization for Standardization; www.iso.org.
	120. ISSFA - International Solid Surface Fabricators Association; (See ISFA).
	121. ITU - International Telecommunication Union; www.itu.int.
	122. KCMA - Kitchen Cabinet Manufacturers Association; www.kcma.org.
	123. LMA - Laminating Materials Association; (See CPA).
	124. LPI - Lightning Protection Institute; www.lightning.org.
	125. MBMA - Metal Building Manufacturers Association; www.mbma.com.
	126. MCA - Metal Construction Association; www.metalconstruction.org.
	127. MFMA - Maple Flooring Manufacturers Association, Inc.; www.maplefloor.org.
	128. MFMA - Metal Framing Manufacturers Association, Inc.; www.metalframingmfg.org.
	129. MHI - Material Handling Industry of America; www.mhia.org.
	130. MIA - Marble Institute of America; (See NSI).
	131. MMPA - Moulding & Millwork Producers Association; www.wmmpa.com.
	132. MPI - Master Painters Institute; www.paintinfo.com.
	133. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.; www.mss-hq.org.
	134. NAAMM - National Association of Architectural Metal Manufacturers; www.naamm.org.
	135. NACE - NACE International; (National Association of Corrosion Engineers International); www.nace.org.
	136. NADCA - National Air Duct Cleaners Association; www.nadca.com.
	137. NAIMA - North American Insulation Manufacturers Association; www.naima.org.
	138. NALP - National Association of Landscape Professionals; www.landscapeprofessionals.org.
	139. NBGQA - National Building Granite Quarries Association, Inc.; www.nbgqa.com.
	140. NBI - New Buildings Institute; www.newbuildings.org.
	141. NCAA - National Collegiate Athletic Association (The); www.ncaa.org.
	142. NCMA - National Concrete Masonry Association; www.ncma.org.
	143. NEBB - National Environmental Balancing Bureau; www.nebb.org.
	144. NECA - National Electrical Contractors Association; www.necanet.org.
	145. NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org.
	146. NEMA - National Electrical Manufacturers Association; www.nema.org.
	147. NETA - InterNational Electrical Testing Association; www.netaworld.org.
	148. NFHS - National Federation of State High School Associations; www.nfhs.org.
	149. NFPA - National Fire Protection Association; www.nfpa.org.
	150. NFPA - NFPA International; (See NFPA).
	151. NFRC - National Fenestration Rating Council; www.nfrc.org.
	152. NGA - National Glass Association (The); (Formerly: Glass Association of North America); www.glass.org.
	153. NHLA - National Hardwood Lumber Association; www.nhla.com.
	154. NLGA - National Lumber Grades Authority; www.nlga.org.
	155. NOFMA - National Oak Flooring Manufacturers Association; (See NWFA).
	156. NOMMA - National Ornamental & Miscellaneous Metals Association; www.nomma.org.
	157. NRCA - National Roofing Contractors Association; www.nrca.net.
	158. NRMCA - National Ready Mixed Concrete Association; www.nrmca.org.
	159. NSF - NSF International; www.nsf.org.
	160. NSI - National Stone Institute; (Formerly: Marble Institute of America); www.naturalstoneinstitute.org.
	161. NSPE - National Society of Professional Engineers; www.nspe.org.
	162. NSSGA - National Stone, Sand & Gravel Association; www.nssga.org.
	163. NTMA - National Terrazzo & Mosaic Association, Inc. (The); www.ntma.com.
	164. NWFA - National Wood Flooring Association; www.nwfa.org.
	165. NWRA - National Waste & Recycling Association; www.wasterecycling.org
	166. PCI - Precast/Prestressed Concrete Institute; www.pci.org.
	167. PDI - Plumbing & Drainage Institute; www.pdionline.org.
	168. PLASA - PLASA; (Formerly: ESTA - Entertainment Services and Technology Association); www.plasa.org.
	169. RCSC - Research Council on Structural Connections; www.boltcouncil.org.
	170. RFCI - Resilient Floor Covering Institute; www.rfci.com.
	171. RIS - Redwood Inspection Service; www.redwoodinspection.com.
	172. SAE - SAE International; www.sae.org.
	173. SCTE - Society of Cable Telecommunications Engineers; www.scte.org.
	174. SDI - Steel Deck Institute; www.sdi.org.
	175. SDI - Steel Door Institute; www.steeldoor.org.
	176. SEFA - Scientific Equipment and Furniture Association (The); www.sefalabs.com.
	177. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See ASCE).
	178. SIA - Security Industry Association; www.siaonline.org.
	179. SJI - Steel Joist Institute; www.steeljoist.org.
	180. SMA - Screen Manufacturers Association; www.smainfo.org.
	181. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; www.smacna.org.
	182. SMPTE - Society of Motion Picture and Television Engineers; www.smpte.org.
	183. SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org.
	184. SPIB - Southern Pine Inspection Bureau; www.spib.org.
	185. SPRI - Single Ply Roofing Industry; www.spri.org.
	186. SRCC - Solar Rating & Certification Corporation; www.solar-rating.org.
	187. SSINA - Specialty Steel Industry of North America; www.ssina.com.
	188. SSPC - SSPC: The Society for Protective Coatings; www.sspc.org.
	189. STI - Steel Tank Institute; www.steeltank.com.
	190. SWI - Steel Window Institute; www.steelwindows.com.
	191. SWPA - Submersible Wastewater Pump Association; www.swpa.org.
	192. TCA - Tilt-Up Concrete Association; www.tilt-up.org.
	193. TCNA - Tile Council of North America, Inc.; www.tileusa.com.
	194. TEMA - Tubular Exchanger Manufacturers Association, Inc.; www.tema.org.
	195. TIA - Telecommunications Industry Association (The); (Formerly: TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance); www.tiaonline.org.
	196. TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See TIA).
	197. TMS - The Masonry Society; www.masonrysociety.org.
	198. TPI - Truss Plate Institute; www.tpinst.org.
	199. TPI - Turfgrass Producers International; www.turfgrasssod.org.
	200. TRI - Tile Roofing Institute; www.tileroofing.org.
	201. UL - Underwriters Laboratories Inc.; www.ul.com.
	202. UNI - Uni-Bell PVC Pipe Association; www.uni-bell.org.
	203. USAV - USA Volleyball; www.usavolleyball.org.
	204. USGBC - U.S. Green Building Council; www.usgbc.org.
	205. USITT - United States Institute for Theatre Technology, Inc.; www.usitt.org.
	206. WA - Wallcoverings Association; www.wallcoverings.org.
	207. WCLIB - West Coast Lumber Inspection Bureau; www.wclib.org.
	208. WCMA - Window Covering Manufacturers Association; www.wcmanet.org.
	209. WDMA - Window & Door Manufacturers Association; www.wdma.com.
	210. WI - Woodwork Institute; www.wicnet.org.
	211. WSRCA - Western States Roofing Contractors Association; www.wsrca.com.
	212. WWPA - Western Wood Products Association; http://www.wwpa.org.

	B. Code Agencies: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is believed to be accurate as of the date of the Con...
	1. IAPMO - International Association of Plumbing and Mechanical Officials; www.iapmo.org.
	2. ICC - International Code Council; www.iccsafe.org.
	3. ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org.

	C. Federal Government Agencies: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. Information is subject to change and is up to date as o...
	1. COE - Army Corps of Engineers; www.usace.army.mil.
	2. CPSC - Consumer Product Safety Commission; www.cpsc.gov.
	3. DOC - Department of Commerce; National Institute of Standards and Technology; www.nist.gov.
	4. DOD - Department of Defense; www.quicksearch.dla.mil.
	5. DOE - Department of Energy; www.energy.gov.
	6. EPA - Environmental Protection Agency; www.epa.gov.
	7. FAA - Federal Aviation Administration; www.faa.gov.
	8. FG - Federal Government Publications; www.gpo.gov/fdsys.
	9. GSA - General Services Administration; www.gsa.gov.
	10. HUD - Department of Housing and Urban Development; www.hud.gov.
	11. LBL - Lawrence Berkeley National Laboratory; Environmental Energy Technologies Division; www.eetd.lbl.gov.
	12. OSHA - Occupational Safety & Health Administration; www.osha.gov.
	13. SD - Department of State; www.state.gov.
	14. TRB - Transportation Research Board; National Cooperative Highway Research Program; The National Academies; www.trb.org.
	15. USDA - Department of Agriculture; Agriculture Research Service; U.S. Salinity Laboratory; www.ars.usda.gov.
	16. USDA - Department of Agriculture; Rural Utilities Service; www.usda.gov.
	17. USDOJ - Department of Justice; Office of Justice Programs; National Institute of Justice; www.ojp.usdoj.gov.
	18. USP - U.S. Pharmacopeial Convention; www.usp.org.
	19. USPS - United States Postal Service; www.usps.com.

	D. Standards and Regulations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the standards and regulations in the following list. This information is subject to change an...
	1. CFR - Code of Federal Regulations; Available from Government Printing Office; www.govinfo.gov.
	2. DOD - Department of Defense; Military Specifications and Standards; Available from DLA Document Services; www.quicksearch.dla.mil.
	3. DSCC - Defense Supply Center Columbus; (See FS).
	4. FED-STD - Federal Standard; (See FS).
	5. FS - Federal Specification; Available from DLA Document Services; www.quicksearch.dla.mil.
	a. Available from Defense Standardization Program; www.dsp.dla.mil.
	b. Available from General Services Administration; www.gsa.gov.
	c. Available from National Institute of Building Sciences/Whole Building Design Guide; www.wbdg.org.

	6. MILSPEC - Military Specification and Standards; (See DOD).
	7. USAB - United States Access Board; www.access-board.gov.
	8. USATBCB - U.S. Architectural & Transportation Barriers Compliance Board; (See USAB).



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

	PSFHVACU015000
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes requirements for temporary support, security, and protection facilities.
	B. Related Requirements:
	1. Section 011000 "Summary of Work" for work restrictions and limitations on utility interruptions.


	1.3 USE CHARGES
	A. General:  Installation and removal of and use charges for temporary facilities shall be included in the Contract Sum unless otherwise indicated.  Allow other entities to use temporary services and facilities without cost, including, but not limited...
	B. Water and Sewer Service from Existing System: Water from Owner's existing water system is available for use without metering and without payment of use charges. Provide connections and extensions of services as required for construction operations.
	C. Electric Power Service from Existing System: Electric power from Owner's existing system is available for use without metering and without payment of use charges. Provide connections and extensions of services as required for construction operations.

	1.4 INFORMATIONAL SUBMITTALS
	A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for construction personnel.
	B. Project Identification and Temporary Signs: Show fabrication and installation details, including plans, elevations, details, layouts, typestyles, graphic elements, and message content.
	C.
	1.
	2.
	3.
	4.
	5.


	1.5 QUALITY ASSURANCE
	A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.
	B. Accessible Temporary Egress: Comply with applicable provisions in the United States Access Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1.


	PART 2 -  PRODUCTS
	A.
	B.
	C.
	D.
	2.1 TEMPORARY FACILITIES
	A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading., if required.  Unit must be large enough for regular job meetings, plan review areas, submittal sto...
	B. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate materials and equipment for construction operations.
	1. Sheds to be metal box storage units or have wood floors raised above the ground.
	2. Store combustible materials apart from building.


	2.2 EQUIPMENT
	A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.
	B.


	PART 3 -  EXECUTION
	3.1 TEMPORARY FACILITIES, GENERAL
	A. Conservation: Coordinate construction and use of temporary facilities with consideration given to conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize waste.
	1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work. See other Sections for disposition of salvaged materials that are designated as Owner's property.


	3.2 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work. Relocate and modify facilities as required by progress of the Work.
	B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.
	C.
	1.
	a.
	b.

	2.
	3.


	3.3 TEMPORARY UTILITY INSTALLATION
	A. General: Install temporary service or connect to existing service.
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.

	B. Water Service: Connect to Owner's existing water service facilities. Clean and maintain water service facilities in a condition acceptable to Owner. At Substantial Completion, restore these facilities to condition existing before initial use.
	C. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction personnel.  Comply with requirements of authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures ...
	D. Electric Power Service: Connect to Owner's existing electric power service. Maintain equipment in a condition acceptable to Owner.
	E. Electronic Communication Service: Regardless of availability of Owner’s service, the Contractor shall maintain at his expense secure and reliable Wi-Fi wireless connection to internet with provisions for access by Architect, the Owner’s staff, Muni...

	3.4 SUPPORT FACILITIES INSTALLATION
	A. General: Comply with the following:
	1. Provide construction for temporary sheds located within construction area or within 30 feet of building lines that is noncombustible according to ASTM E 136. Comply with NFPA 241.
	2. Maintain support facilities until Architect schedules Substantial Completion inspection. Remove before Substantial Completion. Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptab...

	B. Traffic Controls:  Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	C. Parking: Use designated areas of Owner’s existing parking areas for construction personnel.
	D. Storage and Staging: Use designated areas of Project site for storage and staging needs.
	E. Project Signs: Provide Project signs as required by Owner. Unauthorized signs are not permitted.
	1. Identification Signs: Provide Project identification signs.
	2. Temporary Signs: Provide other signs as indicated and as required to inform public and individuals seeking entrance to Project.
	a. Provide temporary, directional signs for construction personnel and visitors.

	3. Maintain and touch up signs so they are legible at all times.

	F. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste from construction operations. Comply with requirements of authorities having jurisdiction. Comply with progress cleaning requirements in Section 017300...
	G. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.
	1. Truck cranes and similar devices used for hoisting materials are considered "tools and equipment" and not temporary facilities.

	H. Existing Elevator Use: Use of elevators for construction activities is not permitted.
	I. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore stairs to condition existing before initial use.
	1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs and to maintain means of egress. If stairs become damaged, restore damaged areas so no evidence remains of correction work.


	3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered. Repair damage to existing facilities.
	1. The Contractor shall locate and mark the exact locations of the utilities or services and adequately protect them from damage during the work.  In the event that any are accidentally disturbed, the Contractor shall repair or replace such damage imm...
	2.

	B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction as required to comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other und...
	1.
	2.

	C. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	D. Temporary Egress: Provide temporary egress from existing occupied facilities as indicated and as required by authorities having jurisdiction. Provide signage directing occupants to temporary egress.
	1.
	2.
	3.

	E. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for buildin...
	1.

	F.
	1.
	2.
	3.
	4.
	5.


	3.6 OPERATION, TERMINATION, AND REMOVAL
	A. Maintenance: Maintain facilities in good operating condition until removal.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.

	B. Temporary Facility Changeover:  Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	C. Termination and Removal: Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanent...
	1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner reserves right to take possession of Project identification signs.
	2. At Substantial Completion, repair, renovate, and clean permanent facilities used during construction period.  Comply with final cleaning requirements specified in Section 017700 "Closeout Procedures."




	PSFHVACU016000
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.
	B. Related Sections:
	1. Section 012500 "Substitution Procedures" for requests for substitutions.
	2. Section 014200 "References" for applicable industry standards for products specified.


	1.3 DEFINITIONS
	A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of date of the Contract Documents.
	2. New Products: Items that have not previously been incorporated into another project or facility. Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process to have the indicated qualities related to type, function, dimension, in-service performance, physical properties, appearance, and other characteristics that e...

	B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation, to establish the significant qu...

	1.4 ACTION SUBMITTALS
	A. Comparable Product Requests:  Submit request for consideration of each comparable product.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Include data to indicate compliance with the requirements specified in "Comparable Products" Article.
	2. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation within one (1) week of receipt of a comparable product request.  Architect will notify Contractor of approval or rejection of proposed ...
	a. Form of Approval:  As specified in Section 013300 "Submittal Procedures."
	b. Use product specified if Architect does not issue a decision on use of a comparable product request within time allocated.


	B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Section 013300 "Submittal Procedures." Show compliance with requirements.

	1.5 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two (2) or more products for use on Project, select product compatible with products previously selected, even if previously selected products were also options.
	1. Each contractor is responsible for providing products and construction methods compatible with products and construction methods of other contractors.
	2. If a dispute arises between contractors over concurrently selectable but incompatible products, Architect will determine which products shall be used.


	1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to determine compliance with the Contract Documents and to determine that products are undamaged and properly protected.

	C. Storage:
	1. Store products to allow for inspection and measurement of quantity or counting of units.
	2. Store materials in a manner that will not endanger Project structure.
	3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	4. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	5. Protect stored products from damage and liquids from freezing.
	6. Provide a secure location and enclosure at Project site for storage of materials and equipment by Owner's construction forces.  Coordinate location with Owner.


	1.7 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations...
	1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a particular product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by the Contract Documents to provide specific rights for Owner.

	B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready for execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using indicated form properly executed.
	3. Refer to Divisions 02 through 49. Sections for specific content requirements and particular requirements for submitting special warranties.



	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Architect will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish salient characteristics of products.
	6. Or Equal:  For products specified by name and accompanied by the term "or equal," or "or approved equal," or "or approved," comply with requirements in "Comparable Products" Article to obtain approval for use of an unnamed product.

	B. Product Selection Procedures:
	1. Product:  Where Specifications name a single manufacturer and product, provide the named product that complies with requirements.  Comparable products or substitutions for Contractor's convenience will not be considered.
	2. Manufacturer/Source: Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or source that complies with requirements.  Comparable products or substitutions for Contractor's convenience will not be co...
	3. Products:
	a. Restricted List:  Where Specifications include a list of names of both manufacturers and products, provide one (1) of the products listed that complies with requirements.  Comparable products or substitutions for Contractor's convenience will be co...
	b. Non-Restricted List:  Where Specifications include a list of names of both available manufacturers and products, provide one (1) of the products listed, or an unnamed product, that complies with requirements.  Comply with requirements in "Comparabl...

	4. Manufacturers:
	a. Restricted List:  Where Specifications include a list of manufacturers' names, provide a product by one (1) of the manufacturers listed that complies with requirements. Comparable products or substitutions for Contractor's convenience will be consi...
	b. Non-Restricted List:  Where Specifications include a list of available manufacturers, provide a product by one (1) of the manufacturers listed, or a product by an unnamed manufacturer, that complies with requirements.  Comply with requirements in "...

	5. Basis-of-Design Product: Where Specifications name a product, or refer to a product indicated on Drawings, and include a list of manufacturers, provide the specified or indicated product or a comparable product by one (1) of the other named manufac...

	C. Visual Matching Specification:  Where Specifications require "match Architect's sample", provide a product that complies with requirements and matches Architect's sample.  Architect's decision will be final on whether a proposed product matches.
	1. If no product available within specified category matches and complies with other specified requirements, comply with requirements in Section 012500 "Substitution Procedures" for proposal of product.

	D. Visual Selection Specification:  Where Specifications include the phrase "as selected by Architect from manufacturer's full range" or similar phrase, select a product that complies with requirements.  Architect will select color, gloss, pattern, de...

	2.2 COMPARABLE PRODUCTS
	A. Conditions for Consideration:  Architect will consider Contractor's request for comparable product when the following conditions are satisfied.  If the following conditions are not satisfied, Architect may return requests without action, except to ...
	1. Evidence that the proposed product does not require revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed, SIDE-BY-SIDE comparison of significant qualities of proposed product with those named in the Specifications.  Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners, if requested.
	5. Samples, if requested.



	PART 3 -  EXECUTION (Not Used)

	PSFHVACU017300
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Installation of the Work.
	2. Cutting and patching.
	3. Progress cleaning.
	4. Starting and adjusting.
	5. Protection of installed construction.
	6. Correction of the Work.

	B. Related Sections:
	1. Section 013300 "Submittal Procedures" for submitting surveys.
	2.


	1.3 DEFINITIONS
	A. Cutting:  Removal of in-place construction necessary to permit installation or performance of other work.
	B. Patching:  Fitting and repair work required to restore construction to original conditions after installation of other work.
	C.

	1.4 QUALITY ASSURANCE
	A. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of construction elements.
	1. Structural Elements:  When cutting and patching structural elements, notify Architect of locations and details of cutting and await directions from the Architect before proceeding.  Shore, brace, and support structural element during cutting and pa...
	2. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	3. Other Construction Elements:  Do not cut and patch other construction elements or components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased ma...
	4. Visual Elements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch exposed construction in a manner that would, in Architect's opinion, reduce the building's aesthetic qual...

	B. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of products and equipment.

	1.5
	A.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to the Architect for the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions:  The existence and location of utilities and construction indicated as existing are not guaranteed.
	1.

	B. Examination and Acceptance of Conditions:  Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation toleran...
	1. Written Report:  Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:
	a. Description of the Work.
	b. List of detrimental conditions, including substrates.
	c. List of unacceptable installation tolerances.
	d. Recommended corrections.

	2. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	3. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	4. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	5. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the Work indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Field Measurements: Take field measurements as required to fit the Work properly. Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction b...
	B. Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	C. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents caused by differing field conditions outside the control of the Contractor, submit a request for information to Arc...

	3.3 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.
	3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.
	4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in unoccupied spaces.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	F. Templates: Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed. Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products to...
	G. Attachment:  Provide blocking and attachment plates and anchors and fasteners of adequate size and number to securely anchor each component in place, accurately located and aligned with other portions of the Work.  Where size and type of attachment...
	1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Architect.
	2. Allow for building movement, including thermal expansion and contraction.
	3.

	H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.
	I. Hazardous Materials: Use products, cleaners, and installation materials that are not considered hazardous.

	3.4 CUTTING AND PATCHING
	A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Temporary Support:  Provide temporary support of work to be cut.
	C. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	D. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching.
	E. Existing Utility Services:  Where existing services are required to be removed, relocated, or abandoned, bypass such systems before cutting to minimize interruption to occupied areas.
	F. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed pro...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots neatly to minimum size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in...
	2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Proceed with patching after construction operations requiring cutting are complete.

	G. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other work.  Patch with durable seams that are as invisible as practicable.  Provide materials and comply with installatio...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate physical integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will minimize evidence of patching and refinishing.
	a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
	b. Restore damaged pipe covering to its original condition.
	c.

	3. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	4. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition.

	H. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

	3.5 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold waste materials more than seven (7) days during normal weather or three (3) days if the temperature is expected to rise above 80 deg F (27 deg C).
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.
	a. Utilize containers intended for holding waste materials of type to be stored.

	4. Coordinate progress cleaning for joint-use areas where more than one (1) installer has worked.

	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are ...
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials down sewers or into waterways.  Comply with waste disposal requirements in Section 015000 "Temporary Facilities and Controls."
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures: Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.6 STARTING AND ADJUSTING
	A. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.
	B. Adjust equipment for proper operation.  Adjust operating components for proper operation without binding.
	C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	D. Manufacturer's Field Service:  Comply with qualification requirements in Section 014000 "Quality Requirements."

	3.7 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.

	3.8 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.
	1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.

	B. Restore permanent facilities used during construction to their specified condition.
	C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.
	D. Repair components that do not operate properly.  Remove and replace operating components that cannot be repaired.
	E. Remove and replace chipped, scratched, and broken glass or reflective surfaces.



	PSFHVACU017700
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.

	B. Related Sections:
	1. Section 017300 "Execution" for progress cleaning of Project site.
	2. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.
	3. Section 017839 "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.
	4. Section 017900 "Demonstration and Training" for requirements for instructing Owner's personnel.
	5. Divisions 02 through 49 Sections for specific closeout and special cleaning requirements for the Work in those Sections.


	1.3 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete with request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Advise Owner of pending insurance changeover requirements.
	3. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	5. Prepare and submit Project Record Documents, operation and maintenance manuals, final completion construction photographic documentation, damage or settlement surveys, and similar final record information.
	6. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	7. Complete startup testing of systems.
	8. Submit test/adjust/balance records.
	9. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	10. Advise Owner of changeover in heat and other utilities.
	11. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	12. Complete final cleaning requirements, including touchup painting.
	13. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare the Certificate of Subs...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for final completion.


	1.4 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining final completion, complete the following:
	1. Submit a final Application for Payment according to Section 012900 "Payment Procedures".
	2. Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect.  The certified copy of the list shall state that each item has been completed or otherw...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.
	5. Secure and provide both temporary and final Certificate of Occupancy from the Building Official, meeting all local and state permit closeout requirements.

	B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare a final Certificate for Payme...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.

	C.
	1.
	2.


	1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Organization of List:  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits o...
	1. Organize list of spaces in sequential order, starting with exterior areas first and proceeding from lowest floor to highest floor.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Architect.
	d. Name of Contractor.
	e. Page number.

	4. Submit list of incomplete items in the following format:
	a. PDF electronic file.  Architect will return annotated file.



	1.6 WARRANTIES
	A. Submittal Time: Submit written warranties on request of Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Partial Occupancy:  Submit properly executed warranties within fifteen (15) days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8½-by-11-inch paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.
	4. Scan warranties and bonds and assemble complete warranty and bond submittal package into a single indexed electronic PDF file with links enabling navigation to each item.  Provide table of contents at beginning of document.

	D. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION (Not Used)

	PSFHVACU017823
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation and maintenance documentation directory.
	2. Emergency manuals.
	3. Operation manuals for systems, subsystems, and equipment.
	4. Product maintenance manuals.
	5. Systems and equipment maintenance manuals.

	B. Related Sections:
	1. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation and maintenance manuals.
	2. Divisions 02 through 49 Sections for specific operation and maintenance manual requirements for the Work in those Sections.


	1.3 DEFINITIONS
	A. System: An organized collection of parts, equipment, or subsystems united by regular interaction.
	B. Subsystem:  A portion of a system with characteristics similar to a system.

	1.4 CLOSEOUT SUBMITTALS
	A. Manual Content:  Operations and maintenance manual content is specified in individual specification sections to be reviewed at the time of Section submittals.  Submit reviewed manual content formatted and organized as required by this Section.
	1. Where applicable, clarify and update reviewed manual content to correspond to modifications and field conditions.

	B. Format:  Submit operations and maintenance manuals in the following format:
	1. Three (3) paper copies. Include a complete operation and maintenance directory.  Enclose title pages and directories in clear plastic sleeves.  Architect will return two (2) copies.

	C. Initial Manual Submittal:  Submit draft copy of each manual at least thirty (30) days before commencing demonstration and training.  Architect will comment on whether general scope and content of manual are acceptable.
	D. Final Manual Submittal:  Submit each manual in final form prior to requesting inspection for Substantial Completion and at least fifteen (15) days before commencing demonstration and training.  Architect will return copy with comments.
	1. Correct or modify each manual to comply with Architect's comments.  Submit copies of each corrected manual within fifteen (15) days of receipt of Architect's comments and prior to commencing demonstration and training.



	PART 2 -  PRODUCTS
	2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
	A. Organization:  Include a section in the directory for each of the following:
	1. List of documents.
	2. List of systems.
	3. List of equipment.
	4. Table of contents.

	B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation and maintenance manuals that contain information about each system.
	C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For pieces of equipment not part of system, list alphabetically in separate list.
	D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance manual.
	E. Identification:  In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with same designation used in the Contract Documents.  If no designation exists, assign a designat...

	2.2 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain the following materials, in t...
	1. Title page.
	2. Table of contents.
	3. Manual contents.

	B. Title Page:  Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name and contact information for Contractor.
	6. Name and contact information for Architect.
	7. Names and contact information for major consultants to the Architect that designed the systems contained in the manuals.
	8. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	1. If operation or maintenance documentation requires more than one (1) volume to accommodate data, include comprehensive table of contents for all volumes in each volume of the set.

	D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and components of one (1) system into a single binder.
	E. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled volumes.
	1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 8½-by-11-inch paper; with clear plastic sleeve on spine to hold label describing contents and with pockets inside cov...
	a. If two (2) or more binders are necessary to accommodate data of a system, organize data in each binder into groupings by subsystem and related components.  Cross-reference other binders if necessary, to provide essential information for proper oper...
	b. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents.  Indicate volume number for multiple-volume sets.

	2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual.  Mark each tab to indicate contents.  Include typed list of products and major components of equipment included in the section on each divider, cross-referenc...
	3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software storage media for computerized electronic equipment.
	4. Supplementary Text:  Prepared on 8½-by-11-inch white bond paper.
	5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.3 EMERGENCY MANUALS
	A. Content:  Organize manual into a separate section for each of the following:
	1. Type of emergency.
	2. Emergency instructions.
	3. Emergency procedures.

	B. Type of Emergency:  Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component:
	1. Fire.
	2. Flood.
	3. Gas leak.
	4. Water leak.
	5. Power failure.
	6. Water outage.
	7. System, subsystem, or equipment failure.
	8. Chemical release or spill.

	C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, and similar codes and signals.  Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to mainta...
	D. Emergency Procedures:  Include the following, as applicable:
	1. Instructions on stopping.
	2. Shutdown instructions for each type of emergency.
	3. Operating instructions for conditions outside normal operating limits.
	4. Required sequences for electric or electronic systems.
	5. Special operating instructions and procedures.


	2.4 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	1. System, subsystem, and equipment descriptions.  Use designations for systems and equipment indicated on Contract Documents.
	2. Performance and design criteria if Contractor is delegated design responsibility.
	3. Operating standards.
	4. Operating procedures.
	5. Operating logs.
	6. Wiring diagrams.
	7. Control diagrams.
	8. Piped system diagrams.
	9. Precautions against improper use.
	10. License requirements including inspection and renewal dates.

	B. Descriptions:  Include the following:
	1. Product name and model number.  Use designations for products indicated on Contract Documents.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	C. Operating Procedures:  Include the following, as applicable:
	1. Startup procedures.
	2. Equipment or system break-in procedures.
	3. Routine and normal operating instructions.
	4. Regulation and control procedures.
	5. Instructions on stopping.
	6. Normal shutdown instructions.
	7. Seasonal and weekend operating instructions.
	8. Required sequences for electric or electronic systems.
	9. Special operating instructions and procedures.

	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.
	E. Piped Systems: Diagram piping as installed and identify color-coding where required for identification.

	2.5 PRODUCT MAINTENANCE MANUALS
	A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name, and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance service ag...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:
	1. Inspection procedures.
	2. Types of cleaning agents to be used and methods of cleaning.
	3. List of cleaning agents and methods of cleaning detrimental to product.
	4. Schedule for routine cleaning and maintenance.
	5. Repair instructions.

	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.


	2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including the following information for each component part or piece of equipment:
	1. Standard maintenance instructions and bulletins.
	2. Drawings, diagrams, and instructions required for maintenance, including disassembly and component removal, replacement, and assembly.
	3. Identification and nomenclature of parts and components.
	4. List of items recommended to be stocked as spare parts.

	D. Maintenance Procedures:  Include the following information and items that detail essential maintenance procedures:
	1. Test and inspection instructions.
	2. Troubleshooting guide.
	3. Precautions against improper maintenance.
	4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	5. Aligning, adjusting, and checking instructions.
	6. Demonstration and training video recording, if available.

	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, quarterly, semiannual, and annual frequencies.
	2. Maintenance and Service Record:  Include manufacturers' forms for recording maintenance.

	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.



	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	1. Engage a factory-authorized service representative to assemble and prepare information for each system, subsystem, and piece of equipment not part of a system.
	2. Prepare a separate manual for each system and subsystem, in the form of an instructional manual for use by Owner's operating personnel.

	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data include m...
	1. Prepare supplementary text if manufacturers' standard printed data are not available and where the information is necessary for proper operation and maintenance of equipment or systems.

	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information conta...
	1. Do not use original project record documents as part of operation and maintenance manuals.
	2. Comply with requirements of newly prepared record Drawings in Section 017839 "Project Record Documents."

	F. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and maintenance documentation.



	PSFHVACU017839
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for project record documents, including the following:
	1. Record Drawings.
	2. Record Specifications.
	3. Record Product Data.
	4. Miscellaneous record submittals.

	B. Related Sections:
	1. Section 017700 "Closeout Procedures" for general closeout procedures.
	2. Section 017823 "Operation and Maintenance Data" for operation and maintenance manual requirements.
	3. Divisions 02 through 49 Sections for specific requirements for project record documents of the Work in those Sections.


	1.3 CLOSEOUT SUBMITTALS
	A. Record Drawings:  Comply with the following:
	1. Number of Copies:  Submit one (1) set(s) of marked-up record prints.

	B. Record Specifications:  Submit one (1) paper copy of Project's Specifications, including addenda and contract modifications.
	C. Record Product Data:  Submit one (1) paper copy of each submittal.
	1. Where record Product Data are required as part of operation and maintenance manuals, submit duplicate marked-up Product Data as a component of manual.



	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one (1) set of marked-up paper copies of the Contract Drawings and Shop Drawings.
	1. Preparation:  Mark record prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar enti...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Accurately record information in an acceptable drawing technique.
	c. Record data as soon as possible after obtaining it.
	d. Record and check the markup before enclosing concealed installations.
	e. Cross-reference record prints to corresponding archive photographic documentation.

	2. Content:  Types of items requiring marking include, but are not limited to, the following:
	a. Dimensional changes to Drawings.
	b. Revisions to details shown on Drawings.
	c. Locations and depths of underground utilities.
	d. Revisions to routing of piping and conduits.
	e. Revisions to electrical circuitry.
	f. Actual equipment locations.
	g. Duct size and routing.
	h. Locations of concealed internal utilities.
	i. Changes made by Change Order or Construction Change Directive.
	j. Changes made following Architect's written orders.
	k. Details not on the original Contract Drawings.
	l. Field records for variable and concealed conditions.
	m. Record information on the Work that is shown only schematically.

	3. Mark the Contract Drawings and Shop Drawings completely and accurately. Utilize personnel proficient at recording graphic information in production of marked-up record prints.
	4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at same location.
	5. Mark important additional information that was either shown schematically or omitted from original Drawings.
	6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar identification, where applicable.

	B. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints:  Organize record prints and newly prepared record Drawings into manageable sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.
	2. Format:  Paper copy.
	3. Identification:  As follows:
	a. Project name.
	b. Date.
	c. Designation "PROJECT RECORD DRAWINGS."
	d. Name of Architect.
	e. Name of Contractor.



	2.2 RECORD SPECIFICATIONS
	A. Preparation:  Mark Specifications to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and contract modifications.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Record the name of manufacturer, supplier, Installer, and other information necessary to provide a record of selections made.
	4. For each principal product, indicate whether record Product Data has been submitted in operation and maintenance manuals instead of submitted as record Product Data.
	5. Note related Change Orders, record Product Data, and record Drawings where applicable.

	B. Format:  Submit record Specifications as paper copy.

	2.3 RECORD PRODUCT DATA
	A. Preparation:  Mark Product Data to indicate the actual product installation where installation varies substantially from that indicated in Product Data submittal.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Include significant changes in the product delivered to Project site and changes in manufacturer's written instructions for installation.
	3. Note related Change Orders, record Specifications, and record Drawings where applicable.

	B. Format:  Submit record Product Data as paper copy.
	1. Include record Product Data directory organized by specification section number and title, electronically linked to each item of record Product Data.



	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one (1) copy of each submittal during the construction period for project record document purposes.  Post changes and modifications to project record documents as they occur; do not wait until the end of Project.
	B. Maintenance of Record Documents and Samples:  Store record documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use project record documents for construction purposes.  Maintain record documents...



	PSFHVACU017900
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.

	B. Related Sections:
	1. Divisions 02 through 49 Sections for specific requirements for demonstration and training for products in those Sections.


	1.3 INFORMATIONAL SUBMITTALS
	A. Instruction Program:  Submit outline of instructional program for demonstration and training, including a list of training modules and a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module....
	1. Indicate proposed training modules utilizing manufacturer-produced demonstration for systems, equipment, and products in lieu of video recording of live instructional module.

	B. Attendance Record: For each training module, submit list of participants and length of instruction time.
	C. Evaluations: For each participant and for each training module, submit results and documentation of performance-based test.

	1.4 QUALITY ASSURANCE
	A. Facilitator Qualifications: A firm or individual experienced in training or educating maintenance personnel in a training program similar in content and extent to that indicated for this Project, and whose work has resulted in training or education...
	B. Instructor Qualifications: A factory-authorized service representative, complying with requirements in Section 014000 "Quality Requirements," experienced in operation and maintenance procedures and training.
	C. Pre-Instruction Conference:  Conduct conference at Project site to comply with requirements in Section 013100 "Project Management and Coordination." Review methods and procedures related to demonstration and training including, but not limited to, ...
	1. Inspect and discuss locations and other facilities required for instruction.
	2. Review and finalize instruction schedule and verify availability of educational materials, instructors' personnel, audiovisual equipment, and facilities needed to avoid delays.
	3. Review required content of instruction.
	4. For instruction that must occur outside, review weather and forecasted weather conditions and procedures to follow if conditions are unfavorable.


	1.5 COORDINATION
	A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to minimize disrupting Owner's operations.
	B. Coordinate instructors, including providing notification of dates, times, length of instruction time, and course content.
	C. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and approved by Architect.


	PART 2 -  PRODUCTS
	2.1 INSTRUCTION PROGRAM
	A. Program Structure: Develop an instruction program that includes individual training modules for each system and for equipment not part of a system, as required by individual Specification Sections.
	B. Training Modules: Develop a learning objective and teaching outline for each module. Include a description of specific skills and knowledge that participant is expected to master. For each module, include instruction for the following as applicable...
	1. Basis of System Design, Operational Requirements, and Criteria:  Include the following:
	a. System, subsystem, and equipment descriptions.
	b. Performance and design criteria if Contractor is delegated design responsibility.
	c. Operating standards.
	d. Regulatory requirements.
	e. Equipment function.
	f. Operating characteristics.
	g. Limiting conditions.
	h. Performance curves.

	2. Documentation:  Review the following items in detail:
	a. Emergency manuals.
	b. Operations manuals.
	c. Maintenance manuals.
	d. Project record documents.
	e. Identification systems.
	f. Warranties and bonds.
	g. Maintenance service agreements and similar continuing commitments.

	3. Emergencies:  Include the following, as applicable:
	a. Instructions on meaning of warnings, trouble indications, and error messages.
	b. Instructions on stopping.
	c. Shutdown instructions for each type of emergency.
	d. Operating instructions for conditions outside of normal operating limits.
	e. Sequences for electric or electronic systems.
	f. Special operating instructions and procedures.

	4. Operations:  Include the following, as applicable:
	a. Startup procedures.
	b. Equipment or system break-in procedures.
	c. Routine and normal operating instructions.
	d. Regulation and control procedures.
	e. Control sequences.
	f. Safety procedures.
	g. Instructions on stopping.
	h. Normal shutdown instructions.
	i. Operating procedures for emergencies.
	j. Operating procedures for system, subsystem, or equipment failure.
	k. Seasonal and weekend operating instructions.
	l. Required sequences for electric or electronic systems.
	m. Special operating instructions and procedures.

	5. Adjustments:  Include the following:
	a. Alignments.
	b. Checking adjustments.
	c. Noise and vibration adjustments.
	d. Economy and efficiency adjustments.

	6. Troubleshooting:  Include the following:
	a. Diagnostic instructions.
	b. Test and inspection procedures.

	7. Maintenance:  Include the following:
	a. Inspection procedures.
	b. Types of cleaning agents to be used and methods of cleaning.
	c. List of cleaning agents and methods of cleaning detrimental to product.
	d. Procedures for routine cleaning
	e. Procedures for preventive maintenance.
	f. Procedures for routine maintenance.
	g. Instruction on use of special tools.

	8. Repairs:  Include the following:
	a. Diagnosis instructions.
	b. Repair instructions.
	c. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	d. Instructions for identifying parts and components.
	e. Review of spare parts needed for operation and maintenance.




	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Assemble educational materials necessary for instruction, including documentation and training module.  Assemble training modules into a training manual organized in coordination with requirements in Section 017823 "Operations and Maintenance Data."
	B. Set up instructional equipment at instruction location.

	3.2 INSTRUCTION
	A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Architect will furnish an instructor to describe basis of system design, operational requirements, criteria, and regulatory requirements.
	2. Owner will furnish Contractor with names and positions of participants.

	C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner with at least seven (7) days advance notice.

	D. Evaluation:  At conclusion of each training module, assess and document each participant's mastery of module by use of a demonstration performance-based test and ask Owner to sign-off on for acceptance.
	E. Cleanup:  Collect used and leftover educational materials and give to Owner.  Remove instructional equipment.  Restore systems and equipment to condition existing before initial training use.



	PSFHVACU024119
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Salvage of existing items to be reused or recycled.

	B. Related Requirements:
	1. Section 011000 "Summary of Work" for restrictions on use of the premises, Owner-occupancy requirements, and phasing requirements.
	2. Section 017300 "Execution" for cutting and patching procedures.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Remove and Replace: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.  Provide and install new items as specified.
	E. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	F. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 PREINSTALLATION MEETINGS
	A. Predemolition Conference: Conduct conference at Project site.
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review structural load limitations of existing structure.
	3. Review and finalize selective demolition schedule and verify availability of materials, demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review requirements of work performed by other trades that rely on substrates exposed by selective demolition operations.
	5. Review areas where existing construction is to remain and requires protection.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For refrigerant recovery technician.
	B. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property, for environmental protection, for dust control and for noise control. Indicate proposed locations and con...
	C. Schedule of Selective Demolition Activities: Indicate the following:
	1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each activity. Ensure Owner's on-site operations are uninterrupted.
	2. Interruption of utility services. Indicate how long utility services will be interrupted.
	3. Coordination for shutoff, capping, and continuation of utility services.
	4. Use of elevator and stairs.
	5. Coordination of Owner's continuing occupancy of portions of existing building and of Owner's partial occupancy of completed Work.

	D. Predemolition Photographs: Show existing conditions of adjoining construction, including finish surfaces, that might be misconstrued as damage caused by demolition operations. Comply with Section 013233 "Photographic Documentation." Submit before W...
	E. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations. Include n...
	F.

	1.7 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.
	B.

	1.8 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification program.

	1.9 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.  Contractor will be required to coordinate with Owner’s vendor.
	2.
	3.

	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.

	G.
	1.

	H.

	1.10 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	1. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict. Promptly submit a written report to Architect.

	C. Perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demolition ope...
	1. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	D. Survey of Existing Conditions: Record existing conditions by use of measured drawings and preconstruction photographs.
	1. Comply with requirements specified in Section 013233 "Photographic Documentation."
	2. Inventory and record the condition of items to be removed and salvaged. Provide photographs of conditions that might be misconstrued as damage caused by salvage operations.


	3.2 PREPARATION
	A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction.

	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Owner will arrange to shut off indicated services/systems when requested by Contractor.
	2. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.
	3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated on Drawings to be removed.
	a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping material and leave in place.
	c. Equipment to Be Removed: Disconnect and cap services and remove equipment.
	d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.
	e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and deliver to Owner.
	f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.
	g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork material and leave in place.



	3.4 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 015000 "Temporary Facilities and Controls."
	6.

	B. Remove temporary barricades and protections where hazards no longer exist.

	3.5 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, from higher to lower level. Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	5. Maintain adequate ventilation when using cutting torches.
	6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	7. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	8. All removed materials and rubbish shall be constantly sprinkled with water or other dusting agent to mitigate dust.  Provide drop cloths or other type of coverings to prevent infiltration of dust to other parts of the existing building.
	9. Dispose of demolished items and materials promptly.

	B. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.

	C. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	D. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and c...
	E.
	F.
	G.

	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	4.

	B. Burning: Do not burn demolished materials.

	3.7 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	PSFHVACU078413
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fireproof firestopping and firesafing materials and accessories.


	1.3 PERFORMANCE REQUIREMENTS
	A. Fireproofing Materials: ASTM E 119 and ASTM E 814 to achieve a fire rating as noted on Drawings.
	B. Surface Burning: ASTM E 84 with a flame spread/fuel contributed/smoke developed rating of 5/0/0.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated provide characteristics, performance and limitation criteria.
	B. Manufacturer's Installation Instructions: Indicate preparation and installation instructions.
	C. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing the products specified in this Section with minimum three (3) years documented experience.
	B. Applicator: Company specializing in performing the work of this Section with minimum five (5) years documented experience.

	1.6 REGULATORY REQUIREMENTS
	A. Conform to applicable State Building code for fire resistance ratings and surface burning characteristics.
	B. UL Classifications for these systems shall be (all 2 hours or more):
	1. Duct Penetrations:  C-AJ-7027
	2. Pipe Penetrations:  C-AJ-1079
	3. Cable Penetrations:  C-AJ-1079
	4. Conduit Penetrations: C-AJ-1079


	1.7 MOCK-UP
	A. Provide mock-up of applied firestopping material.
	B. Apply 1 lineal ft to a representative substrate surface.
	C. If accepted, mock-up will demonstrate minimum standard for the Work.

	1.8 ENVIRONMENTAL REQUIREMENTS
	A. Do not apply materials when temperature of substrate material and ambient air is below 60 degrees F.
	B. Maintain this minimum temperature before, during and for three (3) days after installation of materials.
	C. Provide ventilation in areas to receive solvent cured materials.

	1.9 SEQUENCING
	A. Sequence Work to permit firestopping materials to be installed after adjacent and surrounding work is complete.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Thermal Ceramics; Firemaster Putty, Bulk and Blankets
	B. Tremco Incorporated; Fyre-shield and Cerablanket FS Hilti, Inc.
	C. United States Gypsum; Thermafiber Safing Insulation and FIRECODE compound
	D. Substitutions: Under provisions of Section 012500 “Substitution Procedures”.

	2.2 MATERIALS
	A. Firestopping Material: Single component silicone elastomeric compounds; conforming to the following:
	1. Elongation & Shrinkage: Five percent (5%).
	2. Tensile Strength: 300 psi.
	3. Density: 8 lb/cu ft.
	4. Surface Durability: 35 (Shore Hardness).
	5. Durability and Longevity: Permanent.
	6. Side Effects during Installation: Non-toxic.
	7. Long Term Side Effects: None.

	B. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces.
	C. Firesafing Blankets: ASTM C 665; 4 psf nominal density firesafing insulation.
	D. Putty Pads: UL CLIV; acoustic, intumescent pad; 3.2-mm thickness.

	2.3 ACCESSORIES
	A. Dam Material: Mineral fiber matting, permanent.
	B. Retainers: Stainless clips to support mineral fiber matting

	2.4 FINISHES
	A. Color: Dark gray or manufacturer’s standard color.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean out openings immediately before installing penetration firestopping to comply with manufacturer's written instructions and with the following requirements:
	1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could interfere with adhesion of penetration firestopping.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with penetration firestopping.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Install backing materials to arrest liquid material leakage.

	3.3 INSTALLATION
	A. General:  Install penetration firestopping to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Apply firestopping material to all wall and floor penetrations through rated assemblies.  These penetrations include electrical conduit and raceways, plumbing and heating system penetrations, ducts and other system chases.
	C. Apply primer and materials in accordance with manufacturer's instructions.
	D. Apply firestopping material in sufficient thickness to achieve rating to a density of fifty percent (50%) to uniform density and texture.
	E. Install material at walls or partition openings which contain penetrating sleeves, piping, ductwork, conduit and other items requiring firestopping.
	F. Remove dam material after firestopping material has cured.

	3.4 CLEANING AND PROTECTION
	A. Clean off excess materials adjacent to openings as the Work progresses by methods and with cleaning materials that are approved in writing by penetration firestopping manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that penetration firestopping is without damage or deterioration at time of Substantial Completion.  If, despite such protection, damage or deterioration occ...

	3.5 SCHEDULE
	A. See Construction Documents for rating information and construction details and conditions.
	B. Firesafe all penetrations through new and existing masonry and gypsum board construction in the project work areas, equal to the 1- or 2-hour rating of the appropriate spaces.



	PSFHVACU079200
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Latex joint sealants.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each joint-sealant product indicated.
	B. Samples: Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Joint-Sealant Schedule: Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Product Certificates: For each kind of joint sealant and accessory, from manufacturer.
	C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that sealants comply with requirements.
	D. Warranties: Sample of special warranties.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations: Obtain each kind of joint sealant from single source from single manufacturer.
	C. Product Testing: Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications: An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.


	1.6 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F (5 deg C).
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.7 WARRANTY
	A. Special Installer's Warranty: Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: Five (5) years from date of Substantial Completion.

	B. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by structural settlement or errors attributable to design or construction resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testing...
	B. VOC Content of Sealants: Sealants and sealant primers used as part of the weatherproofing system shall comply with the following:
	1. Interior: VOC content of 50 g/L or less.
	2. Exterior: VOC content of 100 g/L or less.

	C. Liquid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and ...
	D. Stain-Test-Response Characteristics: Where sealants are specified to be non-staining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	E. Colors of Exposed Joint Sealants:  As selected by Architect and Owner from manufacturer's full range, to match adjacent where required.

	2.2 SILICONE JOINT SEALANTS
	A. Silicone, Non-Staining: Non-Staining, single-component, non-sag, plus fifty percent (+50%) and minus fifty percent (-50%) movement capability, non-traffic-use, neutral-curing silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 50, Use NT.
	1. Products: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dow Corning Corporation
	b. Master Bond, Inc.
	c. Pecora Corporation
	d. Tremco Incorporated
	e. Substitutions: Under provisions of Section 012500 “Substitution Procedures”.


	B.
	1.
	a.
	b.
	c.
	d.



	2.3 LATEX JOINT SEALANTS
	A. Latex Joint Sealant: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
	1. Products: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. BASF Building Systems; Sonolac
	b. Bostik, Inc.; Chem-Calk 600
	c. Pecora Corporation; AC-20+
	d. Tremco Incorporated; Tremflex 834
	e. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”.



	2.4 JOINT SEALANT BACKING
	A. General: Provide sealant backings of material that are non-staining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and...
	B. Cylindrical Sealant Backings: ASTM C 1330, Type B (bi-cellular material with a surface skin), and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. Provide self-adhesive tape where app...

	2.5 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in a...
	C. Masking Tape: Non-staining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants. Remove loose particles remaining after c...
	a. Concrete.
	b. Masonry.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants. Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Porcelain enamel.
	d. Glazed surfaces of ceramic tile.


	B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or prior experience. Apply primer to comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-sealant bond; do not allow s...
	C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears. Remove ta...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	F. Tooling of Non-Sag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.
	4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193.
	5. Provide recessed joint configuration of recess depth and at locations indicated per Figure 8C in ASTM C 1193.
	a. Use masking tape to protect surfaces adjacent to recessed tooled joints.



	3.4 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.6 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal non-traffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints in unit masonry.
	b. Joints between different materials.
	c. Other joints as indicated.

	2. Joint Sealant: Silicone, non-staining, S, NS, 50, NT.

	B. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal non-traffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Other joints as indicated.

	2. Joint Sealant: Latex.

	C.
	1.
	a.
	b.
	c.

	2.
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	230000 - basic mech requirements
	PART 1 -  GENERAL
	1.1 WORK INCLUDED
	A. Basic Mechanical Requirements specifically applicable to Division 23 Sections in addition to Division 01 – General Requirements.

	1.2 INTENT
	A. It is the intention of the Specifications and Drawings to call for finished work, tested and ready for operation.  All materials, equipment, and apparatus shall be new and of first-class quality.
	B. Any apparatus, appliance, material, or work not shown on Drawings, but mentioned in the Specifications, or vice versa, or any incidental accessories or minor details not shown, but necessary to make the work complete and perfect in all respects and...
	C. With submission of bid, the Contractor shall give notice to the Engineer of any materials, apparatus, or omissions believed to be in violation of laws, ordinances, rules or regulations, or authorities having jurisdiction.  In the absence of such wr...

	1.3 SUBMITTALS
	A. Submit under provisions of Division 01 Sections.
	B. Include products as required by individual Sections.
	C. Submit Shop Drawings and Product Data grouped to include complete submittals of related systems, products, and accessories in a single submittal.
	D. Mark dimensions and values in units to match those specified.
	E. Submit plan indicating measures being taken to maintain indoor air quality of occupied portion of building during construction.

	1.4 DRAWINGS AND COORDINATION
	A. Drawings are schematic in nature and do not indicate every item, piece of equipment, and detail.  Provide complete, operating systems.
	B. Install work as closely as possible to layouts shown on Drawings.  Modify work as necessary to meet job conditions and to clear other equipment.  Consult Architect before making changes which affect the function or appearance of systems.
	C. Dimensions, elevations, and locations are shown approximately. Verify dimensions in field.
	D. Architect reserves the right to order changes in layout of such items as piping, ducts, and equipment if such changes do not substantially affect costs and if effected items have not been fabricated or installed.
	E. In some cases, drawings are based on products of one (1) or several manufacturers, as listed on Contract Documents. Contractor shall be responsible for modifications made necessary by substitution of products of other manufacturers. Modifications m...
	F. Do not install part of a system until all critical components of the system and related systems have been approved.  Coordinate parts of systems.
	G. Coordinate work with work specified in other Sections.  Relocate work if required for proper installation and functioning of other systems.
	H. Install products in accordance with manufacturer's instructions.  Notify Architect if Contract Documents conflict with manufacturer's instructions.  Comply with Architect's interpretations.
	I. Provide brackets, supports, anchors and frames required for installation of work specified in this division. Such metal work shall conform to the requirements of Section 055000 “Metal Fabrications”.
	J. Where Contract Documents provide conflicting information, Contractor shall be responsible for design having highest cost.

	1.5 PROJECT RECORD DRAWINGS
	A. Prepare project Record Drawings of mechanical systems in conformance with the requirements of the General Conditions and Division 01 Sections.

	1.6 INDOOR AIR QUALITY
	A. Provide measures to maintain minimum standard for indoor air quality in accordance with SMACNA guidelines, by preventing air contaminated by demolition and construction activities from being transferred to occupied portions of building when work in...
	B. Measures shall include but not be limited to the following:
	1. Air filtration.
	2. Temporarily sealing ductwork, air inlets and outlets and ventilation openings to prevent transfer of contaminated air.
	3. Installation of bypass ducts or openings and additional temporary system modifications as required to prevent cross contamination, and to maintain proper system operation during construction.

	C. Submit plan of cross contamination control measures in accordance with SMACNA guidelines prior to beginning construction.

	1.7 PRELIMINARY OPERATION
	A. Operate mechanical systems with required supervision for at least two (2) full days prior to substantial completion.  Make necessary adjustments and check proper operation.

	1.8 TESTS PRIOR TO SUBSTANTIAL COMPLETION
	A. Tests shall be attended by representatives of mechanical subcontractors, equipped with instruments required to demonstrate proper functioning of systems, as specified. Demonstrate the following:
	1. Equipment installed and operating in accordance with the manufacturer's specifications and instructions and with these specifications.
	2. Safety and temperature controls operating as specified.
	3. Systems properly flushed, cleaned and free of contaminants.
	4. Systems properly balanced.
	5. Motors equipped with proper overload protection and not operating under overload.  Obtain ammeter readings.
	6. Instruments recording properly.
	7. Submit report listing system tested, date, results, and description of fault corrections, if any.


	1.9 WARRANTY
	A. Submit written warranty of warranties covering work specified in Division 23.
	B. Warranty will commence as the construction phases are completed.
	C. Warranty period shall be one (1) year after the equipment/system has been put into permanent operating mode, equipment/system and components have been commissioned by the Commissioning Agent and accepted, and the operating and maintenance manuals h...
	D. Owner is to receive full use of equipment for period of warranty.

	1.10 OPERATING AND MAINTENANCE MANUALS
	A. Submit Operating and Maintenance manuals in accordance with this Section and Division 01 Sections.
	B. Include operating and maintenance instructions for equipment where applicable.
	C. List replacement parts and order procedure.
	D. Include lubrication instructions and schedule, with types of lubricant to be used.
	E. Instruct Owner's personnel in use of equipment specified in this Division.

	1.11 REGULATORY REQUIREMENTS
	A. Conform to applicable provisions of the 2018 Connecticut Basic Building Code which include the following:
	1. 2015 International Building Code
	2. 2015 International Mechanical Code
	3. Amendments, alterations, deletions, and addition of certain provisions to the above as indicated in Connecticut Supplement.

	B. New construction and renovation work will also conform to applicable provisions of the Connecticut Public Health Code.
	C. Indoor air quality during construction will be maintained in accordance with SMACNA IAQ Guidelines for Occupied Buildings under Construction.
	D. New construction and renovation work will also conform to applicable provisions of the Connecticut Fire Safety Code which include the following:
	1. Amendments, alterations, deletions, and addition of certain provisions to the above as indicated in the Connecticut Supplement.

	E. Work of this project shall be barrier free and will conform to the Americans with Disabilities Act (ADA), ICC/ANSI 117.1, 2010 and Uniform Federal Accessibility Standards (UFAS).
	F. New construction and renovations work will comply with the requirements of the 2015 International Energy Conservation Code for energy efficiency.
	G. Conform to applicable Town of Fairfield requirements.
	H. Obtain and pay for permits and inspections from authorities having jurisdiction.


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

	230517 - Sleeves and Sleeve Seals for HVAC Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Sleeve-seal fittings.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Galvanized-Steel Wall Pipes: ASTM A 53, Schedule 40, with plain ends and welded steel collar; zinc coated.
	B. Galvanized-Steel-Pipe Sleeves: ASTM A 53, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	C. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.
	D. PVC Pipe Sleeves: ASTM D 1785, Schedule 40.

	2.2 SLEEVE-SEAL FITTINGS
	A. Manufacturer:
	1. Metraflex; Metraseal System
	2. GPT EnPro Industries Company; Link-Seal
	3. Calpico Inc.; Pipe Linx

	B. Description:
	1. Manufactured plastic, sleeve-type, waterstop assembly, made for imbedding in concrete slab or wall.
	2. Plastic or rubber waterstop collar with center opening to match piping OD.



	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 1-inch annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are constructed.
	1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
	2. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 2 inches above finished floor level.

	3. Using grout, seal space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide ¼-inch annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use sealants appropriate for size, depth, and location of joint.

	E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke-Barrier Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with fire- and smo...

	3.2 SLEEVE-SEAL-FITTING INSTALLATION
	A. Assemble fitting components of length to be flush with both surfaces of walls. Position waterstop flange to be centered in wall.
	B. Secure nailing flanges to concrete forms.
	C. Seal space around outside of sleeve-seal fittings.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair leaks and retest until no leaks exist.

	B. Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections.



	230529 - HANGERS AND SUPPORT
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Metal framing systems.
	4. Thermal-hanger shield inserts.
	5. Fastener systems.
	6. Pipe stands.
	7. Equipment supports.

	B. Related Sections:
	1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for pipe and equipment supports.
	2. Division 23 Section "Expansion Fittings and Loops for HVAC Piping" for pipe guides and anchors.
	3. Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment" for vibration isolation devices.
	4. Division 23 Section “Metal Ducts” for duct hangers and supports.


	1.3 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having jurisdiction.


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Pipe stands.
	4. Equipment supports.

	C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of trapeze hangers.
	2. Design Calculations:  Calculate requirements for designing trapeze hangers.


	1.6 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.7 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings:  Pre-galvanized or hot dipped.
	3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.

	B. Copper Pipe Hangers:
	1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel.


	2.2 TRAPEZE PIPE HANGERS
	A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Flex-Strut Inc.
	b. Unistrut Corporation; Tyco International, Ltd.
	c. Wesanco, Inc.
	d. GS Metals Corp.

	2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
	3. Standard:  MFMA-4.
	4. Channels:  Continuous slotted steel channel with inturned lips.
	5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Metallic Coating:  Electroplated zinc.

	B. Non-MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Anvil International; a subsidiary of Mueller Water Products Inc.
	b. Empire Industries, Inc.
	c. ERICO International Corporation

	2. Description:  Shop- or field-fabricated pipe-support assembly made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	3. Standard:  Comply with MFMA-4.
	4. Channels:  Continuous slotted steel channel with inturned lips.
	5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Coating:  Zinc.


	2.4 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Carpenter & Paterson, Inc.
	2. Clement Support Services
	3. ERICO International Corporation
	4. National Pipe Hanger Corporation
	5. PHS Industries, Inc.

	B. Insulation-Insert Material for Cold Piping:  ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength.
	D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.5 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened Portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in hardened Portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.6 PIPE STANDS
	A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand:  One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	C. Low-Type, Single-Pipe Stand:  One-piece plastic base unit with plastic roller, for roof installation without membrane penetration.
	D. High-Type, Multiple-Pipe Stand:
	1. Description:  Assembly of bases, vertical and horizontal members, and pipe supports, for roof installation without membrane penetration.
	2. Bases:  One (1) or more; plastic.
	3. Vertical Members:  Two (2) or more protective-coated-steel channels.
	4. Horizontal Member:  Protective-coated-steel channel.
	5. Pipe Supports:  Galvanized-steel, clevis-type pipe hangers.

	E. Curb-Mounted-Type Pipe Stands:  Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.

	2.7 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.8 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36, carbon-steel plates, shapes, and bars; black and galvanized.


	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36, carbon-steel shapes selected for loads being supported.  Weld steel according to AWS D1.1.

	C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool manufacturer.  Install ...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.

	F. Pipe Stand Installation:
	1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on smooth roof surface.  Do not penetrate roof membrane.
	2. Curb-Mounted-Type Pipe Stands:  Assemble components or fabricate pipe stand and mount on permanent, stationary roof curb.  See Division 07 Section "Roof Accessories" for curbs.

	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	I. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	J. Install lateral bracing with pipe hangers and supports to prevent swaying.
	K. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65) and larger and at changes in direction of piping.  ...
	L. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	N. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill interior voids with insulation that matches adjoining insulation.
	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an arc of 180 degrees.
	4. Shield Dimensions for Pipe:  Not less than the following:
	a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90):  12 inches long and 0.048-inch-thick.
	b. NPS 4 (DN 100):  12 inches long and 0.06-inch-thick.

	5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.


	3.2 PIPE HANGERS AND SUPPORT SPACING
	A. Support horizontal steel and copper as follows:
	1. ½-Inch to 1¼-Inch Pipe Size: 6’-0” maximum hanger spacing.
	2. 1½-Inch to 2-Inch Pipe Size: 10’-0” maximum hanger spacing.
	3. 2½-Inch to 3-Inch Pipe Size: 10’-0” maximum hanger spacing.
	4. 4-Inch to -Inch Pipe Size: 10’-0” maximum hanger spacing.


	3.3 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.4 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1 procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.5 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1½ inches.

	3.6 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.7 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers, and metal framing systems and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. Use thermal-hanger shield inserts for insulated piping and tubing.
	I. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of non-insulated or insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750).
	2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F (566 deg C), pipes NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 inches of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp flexibility and up to 4 inches of insulation.
	4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to NPS 24 (DN 15 to DN 600) if little or no insulation is required.
	5. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4 (DN 15 to DN 100), to allow off-center closure for hanger installation before pipe erection.
	6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of non-insulated, stationary pipes NPS 3/4 to NPS 8 (DN 20 to DN 200).
	7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).
	8. Adjustable Band Hangers (MSS Type 9):  For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).
	9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).
	10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For suspension of non-insulated, stationary pipes NPS 3/8 to NPS 8 (DN 10 to DN 200).
	11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of non-insulated, stationary pipes NPS 3/8 to NPS 3 (DN 10 to DN 80).
	12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30 (DN 15 to DN 750).
	13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.
	14. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 4 to NPS 36 (DN 100 to DN 900), with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 4 to NPS 36 (DN 100 to DN 900), with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	16. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes NPS 2-1/2 to NPS 36 (DN 65 to DN 900) if vertical adjustment is required, with steel-pipe base stanchion support and cast-iron floor flange.
	17. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30 (DN 25 to DN 750), from two (2) rods if longitudinal movement caused by expansion and contraction might occur.
	18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes NPS 2-1/2 to NPS 24 (DN 65 to DN 600), from single rod if horizontal movement caused by expansion and contraction might occur.
	19. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 (DN 50 to DN 1050) if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.
	20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes NPS 2 to NPS 24 (DN 50 to DN 600) if small horizontal movement caused by expansion and contraction might occur and vertical adjustment is not necessary.
	21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes NPS 2 to NPS 30 (DN 50 to DN 750) if vertical and lateral adjustment during installation might be required in addition to expansion and contraction.

	J. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to NPS 24 (DN 24 to DN 600).
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 to NPS 24 (DN 20 to DN 600) if longer ends are required for riser clamps.

	K. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping installations.
	3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 deg C) piping installations.

	L. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23):  For structural shapes.
	7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to flange edge.
	8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams.
	9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-beams for heavy loads.
	10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-beams for heavy loads, with link extensions.
	11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to structural steel.
	12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above by using clip and rod.  Use one of the following for indicated loads:
	a. Light (MSS Type 31):  750 lb.
	b. Medium (MSS Type 32):  1500 lb.
	c. Heavy (MSS Type 33):  3000 lb.

	13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
	14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.
	15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal movement where headroom is limited.

	M. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

	N. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement.
	2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 1¼ inches.
	3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with springs.
	4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal expansion in piping systems.
	5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit variability factor to twenty-five percent (25%) to allow expansion and contraction of piping system from hanger.
	6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit variability factor to twenty-five percent (25%) to allow expansion and contraction of piping system from base support.
	7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit variability factor to twenty-five percent (25%) to allow expansion and contraction of piping system from trapeze support.
	8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of stress from one support to another support, critical terminal, or connected equipment.  Include auxiliary stops for erection, hydrostatic test, and load-adjustment...
	a. Horizontal (MSS Type 54):  Mounted horizontally.
	b. Vertical (MSS Type 55):  Mounted vertically.
	c. Trapeze (MSS Type 56):  Two (2) vertical-type supports and one trapeze member.


	O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	P. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	230548 - Vibration and Seismic Controls for HVAC
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Isolation pads.
	2. Isolation mounts.
	3. Restrained elastomeric isolation mounts.
	4. Restrained spring isolators.
	5. Elastomeric hangers.
	6. Pipe riser resilient supports.
	7. Resilient pipe guides.
	8. Seismic snubbers.
	9. Restraint channel bracings.
	10. Restraint cables.
	11. Seismic restraint accessories
	12. Mechanical anchor bolts.
	13. Adhesive anchors bolts.


	1.3 DEFINITIONS
	A. IBC: International Building Code.
	B. ICC-ES:  ICC-Evaluation Service.
	C. OSHPD: Office of Statewide Health Planning and Development (for the State of California owned and regulated medical facilities).

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated load, rated deflection, and overload capacity for each vibration isolation device.
	2. Include load rating for each wind-force-restraint fitting and assembly.
	3. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of vibration isolation device and seismic- and wind-force-restraint component.
	4. Annotate to indicate application of each product submitted and compliance with requirements.
	5. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads.

	B. Shop Drawings:
	1. Detail fabrication and assembly of equipment bases.
	2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure and to supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.

	C. Delegated-Design Submittal: For vibration isolation and seismic-restraint device.
	1. Include design calculations and details for selecting vibration isolators, seismic restraints, and vibration isolation bases complying with performance requirements, design criteria, and analysis data signed and sealed by the qualified professional...
	2. Design Calculations: Calculate static and dynamic loading due to equipment weight, operation, and seismic and wind forces required to select vibration isolators and seismic and wind restraints and for designing vibration isolation bases.
	a. Coordinate design calculations with wind load calculations required for equipment mounted outdoors. Comply with requirements in other Sections for equipment mounted outdoors.

	3. Riser Supports:  Include riser diagrams and calculations showing anticipated expansion and contraction at each support point, initial and final loads on building structure, spring deflection changes, and seismic loads.  Include certification that r...
	4. Vibration Isolation Base Details:  Detail overall dimensions, including anchorages and attachments to structure and to supported equipment.  Include auxiliary motor slides and rails, base weights, equipment static loads, power transmission, compone...
	5. Seismic and Wind-Restraint Details:
	a. Design Analysis:  To support selection and arrangement of seismic and wind restraints.  Include calculations of combined tensile and shear loads.
	b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to the restrained items and to the structure.  Show attachment locations, methods, and spacings.  Identify components, list their strengths, and indicate directions a...
	c. Coordinate seismic-restraint and vibration isolation details with wind-restraint details required for equipment mounted outdoors.  Comply with requirements in other Sections for equipment mounted outdoors.
	d. Preapproval and Evaluation Documentation: By an agency acceptable to authorities having jurisdiction, showing maximum ratings of restraint items and the basis for approval (tests or calculations).



	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Show coordination of vibration isolation device installation and seismic bracing for HVAC piping and equipment with other systems and equipment in the vicinity, including other supports and restraints, if any.
	B. Qualification Data: For professional engineer and testing agency.
	C. Welding certificates.
	D. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For restrained spring isolators to include in operation and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct testing indicated, be an NRTL as defined by OSHA in 29 CFR 1910.7 and be acceptable to authorities having jurisdiction.
	B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	C. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.1, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by another agency acceptable to authorities having jurisdiction...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design seismic and wind load control system.
	1. Seismic and Wind-Load Performance: Equipment shall withstand the effects of earthquake motions and high wind events determined in accordance with ASCE/SEI.


	2.2 ISOLATION PADS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Cambridgeport
	2. Mason Industries
	3. Vibro-Acoustics, A Swegon Group Company
	4. Vibration Eliminator Co., Inc.
	5. Vibration Isolation

	B. Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match requirements of supported equipment.
	C. Size: Factory or field cut to match requirements of supported equipment.
	D. Pad Material: Oil and water resistant with elastomeric properties.
	E. Surface Pattern: Waffle pattern.
	F.
	G. Infused nonwoven cotton or synthetic fibers.
	H.
	I. Load-bearing metal plates adhered to pads.
	J.
	K.
	L. Sandwich-Core Material: Resilient and elastomeric.
	1. Surface Pattern: Waffle pattern.
	2. Infused nonwoven cotton or synthetic fibers.


	2.3 ELASTOMERIC ISOLATION MOUNTS (Double Deflection)
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Cambridgeport
	2. Mason Industries
	3. Vibro-Acoustics, A Swegon Group Company
	4. Vibration Eliminator Co., Inc.
	5. Vibration Isolation

	B. Mounting Plates:
	1. Top Plate: Encapsulated steel load transfer top plates, factory drilled and threaded with threaded studs or bolts.
	2. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to support structure.

	C. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric material.

	2.4 RESTRAINED ELASTOMERIC ISOLATION MOUNTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Mason Industries
	2. Cambridgeport
	3. Vibro-Acoustics, A Swegon Group Company
	4. Vibration Eliminator Co., Inc.
	5. Vibration Isolation

	B. Description: All-directional isolator with restraints containing two (2) separate and opposing elastomeric elements that prevent central threaded element and attachment hardware from contacting the housing during normal operation.
	1. Housing: Cast-ductile iron or welded steel.
	2. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric material.


	2.5 RESTRAINED SPRING ISOLATORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Mason Industries
	2. Cambridgeport
	3. Vibro-Acoustics, A Swegon Group Company
	4. Novia; A Division of C&P
	5. Vibration Eliminator Co., Inc.
	6. Vibration Isolation

	B. Description:  Freestanding, steel, open-spring isolators with seismic or limit-stop restraint.
	1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to weight being removed; factory-drilled baseplate bonded to ¼-inch-thick, neoprene or rubber isolator pad attached to baseplate underside; and adjustable equipment...
	2. Restraint: Seismic or limit stop as required for equipment and authorities having jurisdiction.
	3. Outside Spring Diameter:  Not less than eighty percent (80%) of the compressed height of the spring at rated load.
	4. Minimum Additional Travel:  Fifty percent (50%) of the required deflection at rated load.
	5. Lateral Stiffness:  More than eighty percent (80%) of rated vertical stiffness.
	6. Overload Capacity:  Support two hundred percent (200%) of rated load, fully compressed, without deformation or failure.


	2.6 ELASTOMERIC HANGERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Mason Industries
	2. Vibro-Acoustics, A Swegon Group Company
	3. Vibration Management Corp.
	4. Vibration Eliminator Co., Inc.
	5. Vibration Isolation

	B. Description: Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods:
	1. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-rod misalignment without binding or reducing isolation efficiency.
	2. Dampening Element: Molded, oil-resistant rubber, neoprene, or other elastomeric material with a projecting bushing for the underside opening preventing steel to steel contact.


	2.7 PIPE-RISER RESILIENT SUPPORT
	A. Description:  All-directional, acoustical pipe anchor consisting of two (2) steel tubes separated by a minimum of ½-inch-thick neoprene.  Include steel and neoprene vertical-limit stops arranged to prevent vertical travel in both directions.  Desig...

	2.8 RESILIENT PIPE GUIDES
	A. Description:  Telescopic arrangement of two (2) steel tubes or post and sleeve arrangement separated by a minimum of ½-inch-thick neoprene.  Where clearances are not readily visible, a factory-set guide height with a shear pin to allow vertical mot...

	2.9 SEISMIC SNUBBERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Mason Industries
	2. Vibration Management Corp.
	3. Vibration Mounting and Controls, Inc.

	B. Description: Factory fabricated using welded structural-steel shapes and plates, anchor bolts, and replaceable resilient isolation washers and bushings.
	1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or female-wedge type.
	2. Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.
	3. Maximum ¼-inch air gap, and minimum ¼-inch-thick resilient cushion.


	2.10 RESTRAINT CHANNEL BRACINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Atkore International (Unistrut)
	2. Eaton (B-line)
	3. Hilti, Inc
	4. nVent CADDY

	B. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and with corrosio...

	2.11 RESTRAINT CABLES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Vibro-Acoustics, A Swegon Group Company
	2. nVent CADDY
	3. Vibration Mounting and Controls Inc.

	B. Restraint Cables: ASTM A 603 galvanized-steel cables. End connections made of steel assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; with a minimum of two (2) clamping bolts for cable engagement.

	2.12 SEISMIC-RESTRAINT ACCESSORIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Mason Industries
	2. Eaton (B-line)
	3. Vibro-Acoustics, A Swegon Group Company
	4. nVent CADDY
	5. Hilti, Inc.

	B. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components shall be at least four (4) times the maximum seismic forces to which they will be subjected.

	C. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections to hanger rod.
	D. Bushings for Floor-Mounted Equipment Anchor Bolts:  Neoprene bushings designed for rigid equipment mountings and matched to type and size of anchor bolts and studs.
	E. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	F. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.

	2.13 MECHANICAL ANCHOR BOLTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Atkore International (Unistrut)
	2. Eaton (B-line)
	3. Hilti, Inc
	4. Mason Industries
	5. Powers Fasteners
	6. Simpson Strong-Tie Co., Inc.

	B. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless-steel for exterior applications. Select anchor bolts with strength required for anchor and as tested according to A...

	2.14 ADHESIVE ANCHOR BOLTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Atkore International (Unistrut)
	2. Eaton (B-line)
	3. Hilti, Inc
	4. Mason Industries
	5. Powers Fasteners
	6. Simpson Strong-Tie Co., Inc.

	B. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide anchor bolts and hardware with zinc-coated steel for interior ap...

	2.15 FACTORY FINISHES
	A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	1. Powder coating on springs and housings.
	2. All hardware shall be galvanized.  Hot-dip galvanized metal components for exterior use.
	3. Baked enamel or powder coat for metal components on isolators for interior use.
	4. Color-code or otherwise mark vibration isolation and seismic- and wind-control devices to indicate capacity range.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic and wind control devices for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger-Rod Stiffeners: Install where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength is adequate to carry present and future static and seismic loads within specified loading limits.

	3.3 INSTALLATION OF VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICES
	A. Coordinate location of embedded connection hardware with supported equipment attachment and mounting points.
	B. Installation of vibration isolators must not cause any change of position of equipment, piping, or ductwork resulting in stresses or misalignment.
	C. Comply with requirements in Section 077200 "Roof Accessories" for installation of roof curbs, equipment supports, and roof penetrations.
	D. Equipment Restraints:
	1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate snubbers as close as possible to vibration isolators and bolt to equipment base and supporting structure.
	2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 0.125-inch.
	3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.

	E. Piping Restraints:
	1. Comply with requirements in MSS SP-127.
	2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80 feet o.c.
	3. Brace a change of direction longer than 12 feet.

	F. Install cables so they do not bend across edges of adjacent equipment or building structure.
	G. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.
	H. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolt and mounting hole in concrete base.
	I. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	J. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	K. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors. Do not damage existing reinforcing or embedded items during coring or drilling. Notify Structural engineer if reinforcing steel or other embedded i...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge-Type Anchor Bolts: Protect threads from damage during anchor installation. Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive-Type Anchor Bolts: Clean holes to remove loose material and drilling dust prior to installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid int...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Provide flexible connections in piping systems where they cross structural seismic joints and other point where differential movement may occur. Provide adequate flexibility to accommodate differential movement as determined in accordance with ASCE...

	3.5 ADJUSTING
	A. Adjust isolators after system is at operating weight.
	B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
	C. Adjust active height of spring isolators.
	D. Adjust restraints to permit free movement of equipment within normal mode of operation.

	3.6 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Tests and Inspections:
	1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained component (unless post connection testing has been approved), and with at least seven (7) days advance notice.
	3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary load-spreading members.
	4. Test at least four (4) of each type and size of installed anchors and fasteners selected by Architect.
	5. Test to ninety percent (90%) of rated proof load of device.
	6. Measure isolator restraint clearance.
	7. Measure isolator deflection.
	8. Verify snubber minimum clearances.

	C. Remove and replace malfunctioning units and retest as specified above.
	D. Prepare test and inspection reports.



	230553 - IDENTIFICATION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Duct labels.
	5. Valve tags.
	6. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.4 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.
	D. Where devices and terminal units are installed above ceiling, coordinate installation of ceiling grid identifiers.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	a. Brady Corporation
	b. Brimar Industries, Inc.
	c. Carlton Industries, LP
	d. Seton Identification Products

	2. Material and Thickness: Brass, 0.032-inch minimum thickness, and having predrilled or stamped holes for attachment hardware.
	3. Letter Color:  White.
	4. Background Color:  Black.
	5. Minimum Label Size: Length and width vary for required label content, but not less than 2½-by-¾-inch.
	6. Minimum Letter Size: ¼-inch for name of units if viewing distance is less than 24 inches, ½-inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds to th...
	7. Fasteners: Stainless-steel rivets or self-tapping screws.
	8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number.
	C. Equipment Label Schedule: For each item of equipment to be labeled, on 8½-by-11-inch bond paper. Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specificatio...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16-inch-thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black
	C. Background Color:  Yellow.
	D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C).
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 2½-by-¾-inch.
	F. Minimum Letter Size:  ¼-inch for name of units if viewing distance is less than 24 inches, ½-inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds to ...
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content:  Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 1½ inches high.


	2.4 DUCT LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16-inch-thick, and having predrilled holes for attachment hardware.
	B. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C).
	C. Minimum Label Size:  Length and width vary for required label content, but not less than 2½-by-¾-inch.
	D. Minimum Letter Size:  ¼-inch for name of units if viewing distance is less than 24 inches, ½-inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-thirds to ...
	E. Fasteners:  Stainless-steel rivets or self-tapping screws.
	F. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	G. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both directions, or as separate unit on each duct label to indicate flow direction.


	2.5 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with ¼-inch letters for piping system abbreviation and ½-inch numbers.
	1. Tag Material:  Brass, 0.032-inch minimum thickness and having predrilled or stamped holes for attachment hardware.
	2. Fasteners:  Brass wire-link chain.

	B. Valve Schedules:  For each piping system, on 8½-by-11-inch (A4) bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulatin...
	1. Valve-tag schedule shall be included in operation and maintenance data.

	C. Valve Schedule Frames:  Glazed display frame for removable mounting on masonry walls for each page of valve schedule.  Included mounting screws.
	1. Frame: Extruded Aluminum.
	2. Glazing: ASTM C 1036, Type I, Class I, Glazing Quality B, 2.5-mm, single thickness glass.


	2.6 WARNING TAGS
	A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size:  3 by 5¼ inches minimum.
	2. Fasteners:  Reinforced grommet and wire or string.
	3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color:  Yellow background with black lettering.


	2.7 ACCESS PANEL AND DOOR MARKERS
	A. Access Panel and Door Markers: 1/16-inch-thick, engraved laminated plastic with abbreviated terms and numbers corresponding to identification.  Provide 1/8-inch center hole for attachment. Fasteners: Self-tapping, stainless-steel screws or contact ...


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.
	C. HVAC Equipment Installed Above T-Bar Ceiling:  Label T-bar grid with mechanical equipment identifier as shown on the Drawings.  Use label maker with peel and stick labels, blue background, and black lettering.

	3.3 PIPE LABEL INSTALLATION
	A. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, with painted color coded bands, complying with ASME A13.1, on each piping system.
	1. Identification Paint:  Use for contrasting background.
	2. Stencil Paint:  Use for pipe marking.

	B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 20 feet along each run.  Reduce intervals to 25 feet in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.

	C. Pipe Label Color Schedule:
	1. Glycol Hot Water:
	a. Band Color: Red.
	b. Background Color: Red.
	c. Letter Color: White.

	2. Glycol Chilled Water:
	a. Bad Color:  Blue.
	b. Background Color:  Blue.
	c. Letter Color: White.

	3. Gas:
	a. Background Color: Yellow.
	b. Letter Color: Black.



	3.4 DUCT LABEL INSTALLATION
	A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes:
	1. Blue:  For cold-air supply ducts.
	2. Yellow: For hot-air supply ducts.
	3. Green:  For exhaust-, outside-, relief-, return-, and mixed-air ducts.
	4. ASME A13.1 Colors and Designs:  For hazardous material exhaust.

	B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 10 feet in each space where ducts are exposed or concealed by removable ceiling system.

	3.5 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and HVAC terminal devices and similar roug...
	B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:
	1. Valve-Tag Size and Shape:
	a. Heating Medium Water:  1½ inches round.
	b. Chilled Water: 1½ inches round.
	c. Condenser Water:  1½ inches round.
	d. Make-up Water:  1½ inches round.

	2. Valve Tag Color:
	a. Heating Medium Water:   Natural.
	b. Chilled Water: Natural.
	c. Condenser Water:  Natural.
	d. Make-up Water:  Natural.

	3. Letter Color:
	a. Heating Medium Water:  Black.
	b. Chilled Water: Black.
	c. Condenser Water:  Black.
	d. Make-up Water:  Black.


	C. Valves and Hydronic Specialties Installed Above T-Bar Ceiling:  Label T-bar with peel and stick labels, color blue .

	3.6 VALVE SCHEDULE INSTALLATION
	A. Mount valve schedule on wall in accessible location in each major equipment room.

	3.7 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	230719 - HVAC PIPING INSULATION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes insulating the following HVAC piping systems.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory and field-applied if any).
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	3. Detail removable insulation at piping specialties.
	4. Detail application of field-applied jackets.
	5. Detail application at linkages of control devices.


	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation ...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Indoors and Outdoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes a...

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems.  Insulation application may begin on segments that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles for where insulating materials...
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Calcium Silicate:
	1. Products:  Subject to compliance with requirements, provide the following:
	a. Industrial Insulation Group (IIG); Thermo-12 Gold

	2. Preformed Pipe Sections:  Flat-, curved-, and grooved-block sections of noncombustible, inorganic, hydrous calcium silicate with a non-asbestos fibrous reinforcement.  Comply with ASTM C 533, Type I.
	3. Flat-, curved-, and grooved-block sections of noncombustible, inorganic, hydrous calcium silicate with a non-asbestos fibrous reinforcement.  Comply with ASTM C 533, Type I.
	4. Prefabricated Fitting Covers:  Comply with ASTM C 450 and ASTM C 585 for dimensions used in preforming insulation to cover valves, elbows, tees, and flanges.

	G. Mineral-Fiber, Preformed Pipe Insulation:
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Johns Manville; Micro-Lok
	b. Knauf Insulation; 1000-Degree Pipe Insulation
	c. Manson Insulation Inc.; Alley-K
	d. Owens Corning; Fiberglas Pipe Insulation

	2. Type I, 850 deg F (454 deg C) Materials:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL.  Factory-applied jacket requirements are specified in "Factory-Applied Jack...

	H. Mineral-Fiber, Pipe Insulation Wicking System: Preformed pipe insulation complying with ASTM C 547, Type I, Grade A, with absorbent cloth factory-applied to the entire inside surface of preformed pipe insulation and extended through the longitudina...
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Johns Manville; Micro-Lok
	b. Knauf Insulation; 1000-Degree Pipe Insulation
	c. Manson Insulation Inc.; Alley-K
	d. Owens Corning; Fiberglas Pipe Insulation


	I. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials.
	1. Products: Subject to compliance with requirements, provide one (1) of the following:
	a. Aeroflex USA, Inc.; Aerocel
	b. Armacell LLC; AP Armaflex
	c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS



	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195.
	1. Products:  Subject to compliance with requirements, provide the following:
	a. Ramco Insulation, Inc.; Super-Stik


	B. Expanded or Exfoliated Vermiculite Insulating Cement:  Comply with ASTM C 196.
	1. Products:  Subject to compliance with requirements, provide the following:
	a. Ramco Insulation, Inc.; Thermokote V


	C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449.
	1. Products:  Subject to compliance with requirements, provide the following:
	a. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote



	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Calcium Silicate Adhesive:  Fibrous, sodium-silicate-based adhesive with a service temperature range of 50 to 800 deg F (10 to 427 deg C).
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-97
	b. Eagle Bridges - Marathon Industries; 290
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 81-27
	d. Mon-Eco Industries, Inc.; 22-30
	e. Vimasco Corporation; 760

	2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-127
	b. Eagle Bridges - Marathon Industries; 225
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-60/85-70
	d. Mon-Eco Industries, Inc.; 22-25

	2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	D. Flexible Elastomeric Adhesive:  Comply with MIL-A-24179A, Type II, Class I.
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Aeroflex USA, Inc.; Aeroseal
	b. Armacell LLC; Armaflex 520 Adhesive
	c. K-Flex USA; R-373 Contact Adhesive

	2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	E. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. Products:  Subject to compliance with requirements provide one (1) of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-82
	b. Eagle Bridges - Marathon Industries; 225
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-50
	d. Mon-Eco Industries, Inc.; 22-25

	2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	F. PVC Jacket Adhesive:  Compatible with PVC jacket.
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Dow Corning Corporation; 739, Dow Silicone
	b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive
	c. P.I.C. Plastics, Inc.; Welding Adhesive
	d. Speedline Corporation; Polyco VP Adhesive

	2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below-ambient services.
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; Encacel
	b. Eagle Bridges - Marathon Industries; 570
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 60-95/60-96

	2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
	3. Service Temperature Range:  Minus 50 to plus 220 deg F (Minus 46 to plus 104 deg C).
	4. Solids Content:  ASTM D 1644, thirty-three percent (33%) by volume and forty-six percent (46%) by weight.
	5. Color:  White.

	C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-10
	b. Eagle Bridges - Marathon Industries; 550
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 46-50
	d. Mon-Eco Industries, Inc.; 55-50
	e. Vimasco Corporation; WC-1/WC-5

	2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
	3. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C).
	4. Solids Content:  Sixty percent (60%) by volume and sixty-six percent (66%) by weight.
	5. Color:  White.


	2.5 LAGGING ADHESIVES
	A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.
	1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-50 AHV2
	b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-36
	c. Vimasco Corporation; 713 and 714

	3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over pipe insulation.
	4. Service Temperature Range:  0 to plus 180 deg F (Minus 18 to plus 82 deg C).
	5. Color:  White.


	2.6 SEALANTS
	A. Joint Sealants:
	1. Joint Sealants for Cellular-Glass, Phenolic, and Polyisocyanurate Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76
	b. Eagle Bridges - Marathon Industries; 405
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-45
	d. Mon-Eco Industries, Inc.; 44-05
	e. Pittsburgh Corning Corporation; Pittseal 444

	2. Joint Sealants for Polystyrene Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-70
	b. Eagle Bridges - Marathon Industries; 405
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-45
	d. Mon-Eco Industries, Inc.; 44-05

	3. Materials shall be compatible with insulation materials, jackets, and substrates.
	4. Permanently flexible, elastomeric sealant.
	5. Service Temperature Range:  Minus 100 to plus 300 deg F (Minus 73 to plus 149 deg C).
	6. Color:  White or gray.
	7. For indoor applications, sealants shall have a VOC content of 420 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Metal Jacket Flashing Sealants:
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76
	b. Eagle Bridges - Marathon Industries; 405
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 95-44
	d. Mon-Eco Industries, Inc.; 44-05

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
	5. Color:  Aluminum.
	6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.7 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:
	1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with ASTM C 1136, Type I.
	2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C 1136, Type I.
	3. PVDC Jacket for Indoor Applications: 4-mil-thick, white PVDC biaxially oriented barrier film with a permeance at 0.02 perm when tested according to ASTM E 96 and with a flame-spread index of 5 and a smoke-developed index of 20 when tested according...
	4. PVDC Jacket for Outdoor Applications: 6-mil-thick, white PVDC biaxially oriented barrier film with a permeance at 0.01 perm when tested according to ASTM E 96 and with a flame-spread index of 5 and a smoke-developed index of 25 when tested accordin...
	5. PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip.
	6. Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according to ASTM E 96, Procedure A, and complying with NFPA 90A and NFPA 90B.


	2.8 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-applied jacket schedules.
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Johns Manville; Zeston
	b. P.I.C. Plastics, Inc.; FG Series
	c. Proto Corporation; LoSmoke
	d. Speedline Corporation; SmokeSafe

	2. Adhesive:  As recommended by jacket material manufacturer.
	3. Color:  Color-code jackets based on system.  Color as selected by Architect and Owner from manufacturer’s entire range.
	4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
	a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories.


	C. Metal Jacket:
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; Metal Jacketing Systems
	b. ITW Insulation Systems; Aluminum and Stainless-Steel Jacketing
	c. RPR Products, Inc.; Insul-Mate

	2. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	a. Factory cut and rolled to size.
	b. Finish and thickness are indicated in field-applied jacket schedules.
	c. Moisture Barrier for Indoor Applications:  1-mil-thick, heat-bonded polyethylene and kraft paper.
	d. Moisture Barrier for Outdoor Applications:  2.5-mil-thick polysurlyn.
	e. Factory-Fabricated Fitting Covers:
	1) Same material, finish, and thickness as jacket.
	2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	3) Tee covers.
	4) Flange and union covers.
	5) End caps.
	6) Beveled collars.
	7) Valve covers.
	8) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.


	3. Stainless-Steel Jacket: ASTM A 240.
	a. Factory cut and rolled to size.
	b. Material, finish, and thickness are indicated in field-applied jacket schedules.
	c. Moisture Barrier for Indoor Applications: 1-mil-thick, heat-bonded polyethylene and Kraft paper.
	d. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene and Kraft paper, or 2.5-mil- thick polysurlyn.
	e. Factory-Fabricated Fitting Covers:
	1) Same material, finish, and thickness as jacket.
	2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	3) Tee covers.
	4) Flange and union covers.
	5) End caps.
	6) Beveled collars.
	7) Valve covers.
	8) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.




	2.9 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. ABI, Ideal Tape Division; 428 AWF ASJ
	b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836
	c. Compac Corporation; 104 and 105
	d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ

	2. Width:  3 inches.
	3. Thickness:  11.5 mils.
	4. Adhesion:  90 ounces force/inch in width.
	5. Elongation:  Two percent (2%).
	6. Tensile Strength:  40 lbf/inch in width.
	7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

	B. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. Compac Corporation; 130
	b. Venture Tape; 1506 CW NS

	2. Width:  2 inches.
	3. Thickness:  6 mils.
	4. Adhesion:  64 ounces force/inch in width.
	5. Elongation:  Five hundred percent (500%).
	6. Tensile Strength:  18 lbf/inch (3.3 N/mm) in width.

	C. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. ABI, Ideal Tape Division; 488 AWF
	b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800
	c. Compac Corporation; 120
	d. Venture Tape; 3520 CW

	2. Width:  2 inches.
	3. Thickness:  3.7 mils.
	4. Adhesion:  100 ounces force/inch in width.
	5. Elongation:  Five percent (5%).
	6. Tensile Strength:  34 lbf/inch in width.


	2.10 SECUREMENTS
	A. Bands:
	1. Products:  Subject to compliance with requirements, provide one (1) of the following:
	a. ITW Insulation Systems; Gerrard Strapping and Seals
	b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs

	2. Stainless Steel:  ASTM A 167 or ASTM A 240, Type 304 ½-inch-wide with wing seal.

	B. Wire:  0.062-inch soft-annealed, stainless steel.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. C & F Wire




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.
	B. Clean and prepare surfaces to be insulated.  Before insulating, apply a corrosion coating to insulated surfaces as follows:
	1. Stainless-Steel:  Coat 300 series stainless-steel with an epoxy primer 5 mils thick and an epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F (60 and 149 deg C).  Consult coating manufacturer for appropriate coa...
	2. Carbon Steel:  Coat carbon steel operating at a service temperature between 32 and 300 deg F (0 and 149 deg C) with an epoxy coating.  Consult coating manufacturer for appropriate coating materials and application methods for operating temperature ...

	C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch-wide strips of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1½ inches.  Install insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 2 inches o.c.
	a. For below-ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	M. Cut insulation in a manner to avoid compressing insulation more than seventy-five percent (75%) of its nominal thickness.
	N. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
	P. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Manholes.
	5. Handholes.
	6. Cleanouts.


	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush with sleeve seal.  Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through penetrations of fire-rated walls and partitions.
	1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-resistive joint sealers.

	F. Insulation Installation at Floor Penetrations:
	1. Pipe:  Install insulation continuously through floor penetrations.
	2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Section 078413 "Penetration Firestopping."


	3.5 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, ...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit.  Butt each section closely to the next and hold in place with tie w...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe insulation, ...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe insulation...
	6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining pipe insulation by not less than two (2) times the thickness of pipe insulation, or one (1) pipe diameter, whichever is thicker.
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services.  Reinforce the mastic with fabric-reinforcing mes...
	8. For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with PVC end caps.  Tape PVC covers to ...
	9. Stencil or label the outside insulation jacket of each union with the word "union." Match size and color of pipe labels.

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape insulation at these connections by tapering it to and around ...
	D. Install removable insulation covers at locations indicated.  Installation shall conform to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union long at least two (2) times the insulation thickness over adjacent pipe insulation on each side of flange or union. Secure flange cover in...
	3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two (2) halves, each consisting of mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with tie wire.  Extend insulation at least 2 inche...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.6 INSTALLATION OF CALCIUM SILICATE INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and tighten bands without deforming insulation materials.
	2. Install two-layer insulation with joints tightly butted and staggered at least 3 inches.  Secure inner layer with wire spaced at 12-inch intervals.  Secure outer layer with stainless-steel bands at 12-inch intervals.
	3. Apply a skim coat of mineral-fiber, hydraulic-setting cement to insulation surface.  When cement is dry, apply flood coat of lagging adhesive and press on one (1) layer of glass cloth or tape.  Overlap edges at least 1-inch.  Apply finish coat of l...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of block insulation of same material and thickness as pipe insulation.
	4. Finish flange insulation same as pipe insulation.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.  Secure according to manufacturer's written instructions.
	2. When preformed insulation sections of insulation are not available, install mitered sections of calcium silicate insulation.  Secure insulation materials with wire or bands.
	3. Finish fittings insulation same as pipe insulation.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install mitered segments of calcium silicate insulation to valve body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	2. Install insulation to flanges as specified for flange insulation application.
	3. Finish valve and specialty insulation same as pipe insulation.


	3.7 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward-clinched staples at 6 inches o.c.
	4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs.  Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashin...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1-inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.8 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as that of pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as that of pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties, and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.9 FIELD-APPLIED JACKET INSTALLATION
	A. Where FSK jackets are indicated, install as follows:
	1. Draw jacket material smooth and tight.
	2. Install lap or joint strips with same material as jacket.
	3. Secure jacket to insulation with manufacturer's recommended adhesive.
	4. Install jacket with 1½-inch laps at longitudinal seams and 3-inch-wide joint strips at end joints.
	5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-barrier mastic.

	B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints, for horizontal applications.  Seal with manufacturer's recommended adhesive.
	1. Apply two (2) continuous beads of adhesive to seams and joints, one (1) bead under lap and the finish bead along seam and joint edge.

	C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by insulation manufacturer.  Secure jack...
	D. Where PVDC jackets are indicated, install as follows:
	1. Apply three (3) separate wraps of filament tape per insulation section to secure pipe insulation to pipe prior to installation of PVDC jacket.
	2. Wrap factory-pre-sized jackets around individual pipe insulation sections with one (1) end overlapping the previously installed sheet. Install pre-sized jacket with an approximate overlap at butt joint of 2 inches over the previous section. Adhere ...
	3. Continuous jacket can be spiral-wrapped around a length of pipe insulation. Apply adhesive or PVDC tape at overlapped spiral edge. When electing to use adhesives, refer to manufacturer's written instructions for application of adhesives along this ...
	4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an outer circumference of 33½ inches or less. The 33½-inch-circumference limit allows for 2-inch overlap seal. Using the length of roll allows for longer se...
	5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and wrapping a minimum of 1¼ circumferences to avoid damage to tape edges.


	3.10 FINISHES
	A. Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with paint system identified below.
	1. Flat Acrylic Finish:  Two (2) finish coats over a primer that is compatible with jacket material and finish coat paint.  Add fungicidal agent to render fabric mildew proof.
	a. Finish Coat Material:  Interior, flat, latex-emulsion size.


	B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two (2) coats of insulation manufacturer's recommended protective coating.
	C. Color:  Final color as selected by Architect and Owner from manufacturer’s entire range.  Vary first and second coats to allow visual inspection of the completed Work.
	D. Do not field paint aluminum or stainless-steel jackets.

	3.11 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to three (3) locations of straig...

	D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.12 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.  If more than one (1) material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.13 INDOOR PIPING INSULATION SCHEDULE
	A. Condensate and Equipment Drain Water below 60 Deg F (16 Deg C):
	1. All Pipe Sizes:  Insulation shall be one (1) of the following:
	a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1-inch-thick.
	b. Flexible Elastomeric: 1-inch-thick.


	B. Heating-Medium Water Supply and Return, 200 Deg F and Below:
	1. NPS 1 1/2 and Smaller:  Insulation shall be the following:
	a. Mineral-Fiber, Preformed Pipe, Type I:  1½-inch-thick.

	2. NPS 2 and Larger:  Insulation shall be the following:
	a. Mineral-Fiber, Preformed Pipe, Type I:  2 inches thick.


	C. Chilled Water, above 40 Deg F (5 Deg C):
	1. NPS 1 1/2 and Smaller:  Insulation shall be the following:
	a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1½-inch-thick.

	2. NPS 2 and Larger:  Insulation shall be the following:
	a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1½-inch-thick.


	D. Refrigerant Suction and Hot-Gas Piping:
	1. NPS 1 1/2 and Smaller:  Insulation shall be one (1) of the following:
	a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1-inch-thick.
	b. Flexible Elastomeric: 1-inch-thick.

	2. NPS 2 and Larger:  Insulation shall be one (1) of the following:
	a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1½-inch-thick.
	b. Flexible Elastomeric: 1½-inch-thick.


	E. Refrigerant Suction and Hot-Gas Flexible Tubing:
	1. All Sizes:  Insulation shall be the following:
	a. Flexible Elastomeric: 1-inch-thick.


	F. Make-Up Water:
	1. NPS 1-1/2 and Smaller:  Insulation shall be one (1) of the following:
	a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1-inch-thick.
	b. Flexible Elastomeric: 1-inch-thick.


	G. Condenser-water supply and return piping located indoors and operating in range of 55 to 105 deg F (13 to 41 deg C) is not always insulated.  If condenser-water system operates as part of a water-side economizer cycle or if Project requires condens...

	3.14 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
	A. Chilled Water:
	1. All Pipe Sizes: Insulation shall be the following:
	a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 2 inches thick.


	B. Heating-Medium Water Supply and Return, 200 Deg F and Below:
	1. All Sizes:  Insulation shall be the following:
	a. Mineral-Fiber, Preformed Pipe, Type I:  2 inch-thick.


	C. Refrigerant Suction and Hot-Gas Piping:
	1. NPS 1 1/2 and Smaller:  Insulation shall be one (1) of the following:
	a. Mineral-Fiber, Preformed Pipe Insulation, Type I, 2-inch-thick.
	b. Flexible Elastomeric: 2-inch-thick.

	2. NPS 2 and Larger:  Insulation shall be one (1) of the following:
	a. Mineral-Fiber, Preformed Pipe Insulation, Type I, 2-inch-thick.
	b. Flexible Elastomeric: 2-inch-thick.



	3.15 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket. If more than one (1) material is listed, selection from materials listed is Contractor's option.
	B. Piping, Concealed:
	1. None.

	C. Piping, Exposed:
	1. PVC, Color-Coded by System:  20 mils thick.


	3.16 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. Piping, Exposed:
	1. Stainless-Steel, Type 304 or 316, Smooth 2B Finish with Z-Shaped Locking Seam:  0.020- or 0.024-inch-thick.




	230923 - DIRECT DIGITAL CONTROL (DDC) SYSTEMS FOR HVAC
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SECTION INCLUDES
	A. Direct digital control (DDC) for energy management, equipment monitoring and control, and subsystems with open communications capabilities as herein specified.
	B. A complete fully integrated Control Building System incorporating DDC, Electric and Electronic Control, and Building System Control Interfaces; including devices, controllers, cabling, installation, and implementation of the sequences of operation ...
	C. All power and control wiring to all control system equipment including, but not limited to, control panels, motorized dampers and valve actuators, control transformers, air terminal unit actuators, time clocks, relays, transformers, PE switches, re...
	D. All control wiring to terminal strips, field wiring from terminal strips to field mounted devices, wiring to the “auto” side of hand-off-auto switches on units being controlled by the controls contractor, wiring of all electro-mechanical devices re...

	1.3 DESCRIPTION
	A. General: The control system shall consist of a high-speed, peer-to-peer network of DDC controllers and a web-based operator interface.
	B. System software shall be based on a server/thin client architecture, designed around the open standards of web technology. The control system server shall be accessed using a Web browser over the control system network, the Owner's local area netwo...
	C. System shall use the BACnet protocol for communication to the operator workstation or web server and for communication between control modules. I/O points, schedules, setpoints, trends, and alarms specified in “Sequence of Operations” shall be BACn...

	1.4 QUALITY ASSURANCE
	A. General: The HVAC control system shall be furnished, engineered, and installed by a licensed Controls Contractor or System Integrator (SI). All work provided under this section shall be provided by direct employees of the SI or under the direct sup...
	B. Controls Contractor Qualifications:
	1. Installer shall have an established working relationship with Control System Manufacturer.
	2. Installer shall have successfully completed Control System Manufacturer’s control system training. Upon request, Installer shall present record of completed training including course outlines.
	3. The Controls Contractor must be regularly engaged in the service and installation of BACnet, and Niagara based systems as specified herein. The Controls Contractor shall have a minimum of five (5) years of experience in the sales, installation, eng...
	4. The Controls Contractor must be an authorized factory direct representative in good standing of the manufacturer of the proposed hardware and software components. Provide a letter dated within the last six (6) months, from the manufacturer certifyi...
	5. The Controls Contractor shall have an office within sixty (60) miles of the building site that is staffed with a minimum of three (3) technicians who have successfully completed the factory authorized training of the proposed manufacturers hardware...
	6. The Controls Contractor shall submit a list of no less than five (5) similar projects, which have Building Automation Systems with the Niagara platform as specified herein installed by the SI. These projects must be on-line and functional such that...

	C. Hardware and Software Component Manufacturer Qualifications:
	1. The manufacturer of the hardware and software components must be primarily engaged in the manufacture of both BACnet based systems as specified herein and must have been so for a minimum of three (3) years. The manufacturer shall demonstrate that t...
	2. The manufacturer of the hardware and software components shall have a technical support group accessible via a toll-free number that is staffed with qualified personnel, capable of providing instruction and technical support service for networked c...
	3. DDC Controls Compliance Checklist:  The following items must be completed and will need to be approved by mechanical engineer prior to award of contract to mechanical contractor:
	a. DDC Manufacturer & Product Name: _______________________
	b. Controls Contractor Name _________________________
	c. System is Niagara4 open platform.
	d. Provide documentation proving that system is capable of simultaneously communicating to equipment via BACnet and MODBUS.
	e. Provide documentation that shows compliance with specification.
	f. Provide documentation that shows minimum of five (5) years of experience with Niagara open platform.
	g. Provide documentation that shows certification.
	h. Provide documentation that shows previous Niagara open projects.



	1.5 CODES AND STANDARDS
	A. Work, materials, and equipment shall comply with the most restrictive of local, state, and federal authorities' codes and ordinances or these plans and specifications. As a minimum, the installation shall comply with the current editions in effect ...
	1. International Building Code (IBC)
	a. Section 719 Ducts and Air Transfer Openings
	b. Section 907 Fire Alarm and Detection Systems
	c. Section 909 Smoke Control Systems
	d. Chapter 28 Mechanical

	2. International Mechanical Code (IMC)
	3. ANSI/ASHRAE Standard 135, BACnet - A Data Communication Protocol for Building Automation and Control Systems


	1.6 SYSTEM PERFORMANCE
	A. Performance Standards. System shall conform to the following minimum standards over network connections. Systems shall be tested using manufacturer’s recommended hardware and software for operator workstation (server and browser for web-based syste...
	1. Graphic Display. A graphic with twenty (20) dynamic points shall display with current data within 10 seconds.
	2. Graphic Refresh. A graphic with twenty (20) dynamic points shall update with current data within 8 seconds and shall automatically refresh every 15 seconds.
	3. Configuration and Tuning Screens. Screens used for configuring, calibrating, or tuning points, PID loops, and similar control logic shall automatically refresh within 6 seconds.
	4. Object Command. Devices shall react to command of a binary object within 2 seconds. Devices shall begin reacting to command of an analog object within 2 seconds.
	5. Alarm Response Time. An object that goes into alarm shall be annunciated at the workstation within 45 seconds.
	6. Program Execution Frequency. Custom and standard applications shall be capable of running as often as once every 5 seconds. Select execution times consistent with the mechanical process under control.
	7. Performance. Programmable controllers shall be able to completely execute DDC PID control loops at a frequency adjustable down to once per second. Select execution times consistent with the mechanical process under control.
	8. Multiple Alarm Annunciation. Each workstation on the network shall receive alarms within 5 seconds of other workstations.
	9. Reporting Accuracy. System shall report values with minimum end-to-end accuracy listed in Table 1.
	10. Control Stability and Accuracy. Control loops shall maintain measured variable at setpoint within tolerances listed in Table 2. The intent of the thin-client architecture is to provide operators complete access to the control system via a Web brow...
	Table 1 – Reporting Accuracy
	Note 1: Accuracy applies to ten to one hundred percent (10-100%) of scale.
	Note 2: For both absolute and differential pressure.
	Note 3: Not including utility-supplied meters.
	Table 2 – Control Stability and Accuracy


	1.7 SUBMITTALS
	A. Product Data and Shop Drawings: Meet requirements of Section 013300 “Submittals”. In addition, the Contractor shall provide shop drawings or other submittals on hardware, software, and equipment to be installed or provided. No work may begin on any...
	1. DDC System Hardware:
	a. A complete bill of materials to be used indicating quantity, manufacturer, model number, and relevant technical data of equipment to be used.
	b. Manufacturer’s description and technical data such as performance curves, product specifications, and installation and maintenance instructions for items listed below and for relevant items not listed below:
	1) Direct digital controllers (controller panels)
	2) Transducers and transmitters
	3) Sensors (including accuracy data)
	4) Relays and switches
	5) Control panels
	6) Wiring

	c. Wiring diagrams and layouts for each control panel. Show termination numbers.
	d. Schematic diagrams for all field sensors and controllers. Provide floor plans of all sensor locations and control hardware. Riser diagrams showing control network layout, communication protocol, and wire types.

	2. Central System Hardware and Software:
	a. A complete bill of material of equipment used indicating quantity, manufacturer, model number, and relevant technical.
	b. Manufacturer’s description and technical data such as product specifications and installation and maintenance instructions for items listed below and for relevant items furnished under this contract not listed below:
	1) Web server
	2) Interface equipment between server and control panels
	3) Operating system software
	4) Operator interface software
	5) Color graphic software
	6) Third-party software

	c. Schematic diagrams for all control, communication, and power wiring. Provide a schematic drawing of the central system installation. Label all cables and ports with computer manufacturers’ model numbers and functions. Show interface wiring to contr...
	d. Network riser diagrams of wiring between central control unit and control panels.

	3. Controlled Systems:
	a. Riser diagrams showing control network layout, communication protocol, and wire types.
	b. A schematic diagram of each controlled system. The schematics shall have all control points labeled with point names shown or listed. The schematics shall graphically show the location of all control elements in the system.
	c. A schematic wiring diagram of each controlled system. Label control elements and terminals. Where a control element is also shown on control system schematic, use the same name.
	d. An instrumentation list (Bill of Materials) for each controlled system. List each control system element in a table. Show element name, type of device, manufacturer, model number, and product data sheet number.
	e. A mounting, wiring, and routing plan-view drawing. 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 specia...
	f. 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.
	g. A point list for each control system. List I/O points and software points. Coordinate points. Indicate alarmed and trended points.

	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 this Section, Article 3.17 (Control System Demonstration and Acceptance).
	6. BACnet Protocol Implementation Conformance Statement (PICS) for each submitted type of controller and operator interface.

	B. Schedules:
	1. Provide a schedule of the work indicating the following:
	a. Intended sequence of work items.
	b. Start date of each work item.
	c. Duration of each work item.
	d. Planned delivery dates for ordered material and equipment and expected lead times.
	e. Milestones indicating possible restraints on work by other trades or situations.

	2. Weekly written status reports indicating work completed and revisions to expected delivery dates. Include updated schedule of work.

	C. Project Record Documents. Upon completion of installation, submit three (3) copies of record (as-built) documents. The documents shall be submitted for approval prior to final completion and shall include:
	1. Project Record Drawings. As-built versions of submittal shop drawings provided as AutoCAD compatible files on magnetic or optical media (file format: .DWG, .DXF, .VSD, or comparable) and as 11- x 17-inch prints.
	2. Testing and Commissioning Reports and Checklists. Completed versions of reports, checklists, and trend logs used to meet requirements of this Section, Article 3.17 (Control System Demonstration and Acceptance).
	3. Operation and Maintenance (O&M) Manual.
	4. As-built versions of submittal product data.
	5. Names, addresses, and telephone numbers of installing contractors and service representatives for equipment and control systems.
	6. Operator’s manual with procedures for operating control systems; logging on and off, handling alarms, producing point reports, trending data, overriding computer control, and changing setpoints and variables.
	7. Programming manual or set of manuals with description of programming language and syntax, of statements for algorithms and calculations used, of point database creation and modification, of program creation and modification, and of editor use.
	8. Engineering, installation, and maintenance manual or set of manuals that explains how to design and install new points, panels, and other hardware; how to perform preventive maintenance and calibration; how to debug hardware problems; and how to re...
	9. Documentation of programs created using custom programming language including setpoints, tuning parameters, and object database. Electronic copies of programs shall meet this requirement if control logic, setpoints, tuning parameters, and objects c...
	10. Graphic files, programs, and database on magnetic or optical media.
	11. List of recommended spare parts with part numbers and suppliers.
	12. Complete original-issue documentation, installation, and maintenance information for furnished third-party hardware including computer equipment and sensors.
	13. Complete original-issue copies of furnished software, including operating systems, custom programming language, operator workstation or web server software, and graphics software.
	14. Licenses, guarantees, and warranty documents for equipment and systems.
	15. Recommended preventive maintenance procedures for system components, including schedule of tasks such as inspection, cleaning, and calibration; time between tasks; and task descriptions.

	D. Training Materials: Provide course outline and materials for each class at least six (6) weeks before first class. Training shall be furnished via instructor-led sessions, computer-based training, or web-based training. Engineer will modify course ...

	1.8 WARRANTY
	A. Warrant work as follows:
	1. Warrant labor and materials for specified control system free from defects for a period of twelve (12) months after final acceptance. Control system failures during warranty period shall be adjusted, repaired, or replaced at no additional cost or r...
	2. Work shall have a single warranty date, even if Owner receives beneficial use due to early system start-up. If specified work is split into multiple contracts or a multi-phase contract, each contract or phase shall have a separate warranty start da...
	3. Date of acceptance shall begin warranty period.
	4. Provide updates to operator workstation or web server software, project-specific software, graphic software, database software, and firmware that resolve the contractor-identified software deficiencies at no charge during warranty period. If availa...
	5. Exception: Contractor shall not be required to warrant reused devices except those that have been rebuilt or repaired. Installation labor and materials shall be warranted. Demonstrate operable condition of reused devices at time of acceptance.


	1.9 OWNERSHIP OF PROPRIETARY MATERIALS
	A. Project-specific software and documentation shall become Owner's property. This includes, but is not limited to:
	1. Graphics
	2. Record drawings
	3. Database
	4. Application programming code
	5. Documentation


	1.10 DEFINITIONS
	A. BACnet Interoperability Building Blocks (BIBB). A BIBB defines a small portion of BACnet functionality that is needed to perform a particular task. BIBBS are combined to build the BACnet functional requirements for a device in a specification.
	B. BACnet/BACnet Standard . BACnet communication requirements as defined by the latest version of ASHRAE/ANSI 135 and approved addenda.
	C. Control Systems Server. A computer(s) that maintain(s) the systems configuration and programming database.
	D. Controller. Intelligent stand-alone control device. Controller is a generic reference to building controllers, custom application controllers, and application specific controllers.
	E. Direct Digital Control (DDC). Microprocessor-based control including Analog/Digital conversion and program logic.
	F. Gateway. Bi-directional protocol translator connecting control systems that use different communication protocols.
	G. Local Area Network. Computer or control system communications network limited to local building or campus.
	H. Master-Slave/Token Passing. Data link protocol as defined by the BACnet standard.
	I. Point-to-Point. Serial communication as defined in the BACnet standard.
	J. Primary Controlling LAN. High speed, peer-to-peer controller LAN connecting BCs and optionally AACs and ASCs. Refer to System Architecture below.
	K. Protocol Implementation Conformance Statement. A written document that identifies the particular options specified by BACnet that are implemented in a device.
	L. Router. A device that connects two (2) or more networks at the network layer.
	M. Wiring. Raceway, fittings, wire, boxes, and related items.

	1.11 COORDINATION
	A. Coordination Meeting: The Installer furnishing the DDC network shall meet with the Installer(s) furnishing Mechanical Equipment products to coordinate details of the interface between these products and the DDC network. The Owner or his designated ...

	1.12 WORK BY OTHERS
	A. The Division 26 electrical contractor shall:
	1. Supply, mount, and provide power wiring to all fire alarm devices and smoke detectors.
	2. Install and provide power wiring to the motor controller and Variable Frequency Drives provided by the mechanical contractor.
	3. Install and provide power wiring to each Controller provided by the contractor.  The contractor shall coordinate with work by other division.
	4. Wiring of 115 VAC normal/emergency feeds to junction boxes to be used to feed temperature control panels.
	5. Power wiring to controllers.

	B. The sheet metal contractor shall:
	1. Provide necessary blank-off plates (safing) required to install dampers that are smaller than duct size.
	2. Assemble multiple section dampers with required interconnecting linkages and extend required number of shafts through duct for external mounting of damper motors.
	3. Provide access doors or other means of access through ducts for servicing control equipment.
	4. Install all automatic dampers.



	PART 2 -  PRODUCTS
	2.1 APPROVED CONTROL SYSTEM MANUFACTURER
	A. The following is the approved control system suppliers, manufacturers, and product lines. This approved manufacturer is currently used for the Town-wide DDC System Upgrade Plan.
	1. Johnson Control Inc.; Facility Explorer (FX), latest Niagara platform

	B. Control systems shall comply with the terms of this specification.
	1. The Contractor shall use only operator workstation software, controller software, custom application programming language, and controllers from the corresponding manufacturer and product line unless Owner approves use of multiple manufacturers.
	2. Other products specified herein (such as sensors, valves, dampers, and actuators) need not be manufactured by the above manufacturers.


	2.2 MATERIALS
	A. Use new products the manufacturer is currently manufacturing and selling for use in new installations. Do not use this installation as a product test site unless explicitly approved in writing by Owner. Spare parts shall be available for at least f...

	2.3 COMMUNICATION
	A. Control products, communication media, connectors, repeaters, hubs, and routers shall comprise a BACnet internetwork. Controller and operator interface communication shall conform to ANSI/ASHRAE Standard 135, BACnet.
	B. Install new wiring and network devices as required to provide a complete and workable control network.
	C. Use existing Ethernet backbone for network segments marked "existing" on Drawings.
	D. Each controller shall have a communication port for temporary connection to a laptop computer or other operator interface. Connection shall support memory downloads and other commissioning and troubleshooting operations.
	E. Internet work operator interface and value passing shall be transparent to internet work architecture.
	1. The existing operator interface connected to a controller shall allow the operator to interface with each internetwork controller as if directly connected. Controller information such as data, status, and control algorithms shall be viewable and ed...
	2. Inputs, outputs, and control variables used to integrate control strategies across multiple controllers shall be readable by each controller on the internetwork. Program and test all cross-controller links required to execute control strategies spe...

	F. Workstations, Building Control Panels, and Controllers with real-time clocks shall use the BACnet Time Synchronization service. System shall automatically synchronize system clocks daily from an operator-designated device via the internetwork. The ...
	G. System shall be expandable to at least twice the required input and output objects with additional controllers, associated devices, and wiring.

	2.4 OPERATOR INTERFACE
	A. Operator Interface. Web server shall reside on high-speed network with building controllers. Each standard browser connected to server shall be able to access all system information. The Operator Workstation or server shall conform to the BACnet Op...
	B. Communication. Web server or workstation and controllers shall communicate using BACnet protocol. Web server or workstation and control network backbone shall communicate using ISO 8802-3 (Ethernet) Data Link/Physical layer protocol and BACnet/IP a...
	C. Hardware.
	1. Workstation or web server. Industry-standard hardware shall meet or exceed DDC system manufacturer’s recommended specifications and shall meet response times specified elsewhere in this document. The following hardware requirements also apply:
	a. The hard disk shall have sufficient memory to store:
	1) All required operator workstation software.
	2) A DDC database at least twice the size of the delivered system database.
	3) One (1) year of trend data based on the points specified to be trended at their specified trend intervals.

	b. Provide additional hardware (communication ports, video drivers, network interface cards, cabling, etc.) to facilitate all control functions and software requirements specified for the DDC system.
	c. Minimum hardware configuration shall include the following:
	1) Quad Core Processor
	2) 8 GB RAM
	3) 1 TB hard disk providing data at 3.0 Gb/sec
	4) 16x DVD+/-RW drive
	5) Serial, parallel, and network communication ports and cables as required for proper DDC system operation.



	D. System Software.
	1. Operating System. Web server or workstation shall have an industry-standard professional-grade operating system. Operating system shall meet or exceed the DDC System manufacturers minimum requirements for their software. Acceptable system includes ...
	2. System Graphics. The operator interface software shall be graphically based and shall include at least one (1) graphic per piece of equipment or occupied zone, graphics for each chilled water and hot water system, and graphics that summarize condit...
	a. Functionality. Graphics shall allow operator to monitor system status, to view a summary of the most important data for each controlled zone or piece of equipment, to use point-and-click navigation between zones or equipment, and to edit setpoints ...
	b. Animation. Graphics shall be able to animate by displaying different image files for changed object status.
	c. Alarm Indication. Indicate areas or equipment in an alarm condition using color or other visual indicator.
	d. Format. Graphics shall be saved in an industry-standard format such as BMP, JPEG, PNG, or GIF. Web-based system graphics shall be viewable on browsers compatible with World Wide Web Consortium browser standards. Web graphic format shall require no ...

	3. Custom Graphics. Custom graphic files shall be created with the use of a graphics generation package furnished with the system. The graphics generation package shall be a graphically based system that uses the mouse to create and modify graphics th...
	4. Graphics Library. Furnish a complete library of standard HVAC equipment graphics such as chillers, boilers, air handlers, terminals, fan coils, and unit ventilators. This library also shall include standard symbols for other equipment including fan...

	E. System Applications. System shall provide the following functionality to authorized operators as an integral part of the operator interface or as stand-alone software programs. If furnished as part of the interface, the tool shall be available from...
	1. Automatic System Database Configuration. Each workstation or web server shall store on its hard disk a copy of the current system database, including controller firmware and software. Stored database shall be automatically updated with each system ...
	2. Manual Controller Memory Download. Operators shall be able to download memory from the system database to each controller.
	3. System Configuration. The workstation software shall provide a method of configuring the system. This shall allow for future system changes or additions by users under proper password protection. Operators shall be able to configure the system.
	4. On-Line Help. Provide a context-sensitive, on-line help system to assist the operator in operating and editing the system. On-line help shall be available for all applications and shall provide the relevant data for that particular screen. Addition...
	5. Security. Each operator shall be required to log on to the system with username and password in order to view, edit, add, or delete data.
	a. Operator Access. The username and password combination shall define accessible viewing, editing, adding, and deleting privileges for that operator. Users with system administrator rights shall be able to create new users and edit the privileges of ...
	b. Automatic Log Out. Automatically log out each operator if no keyboard or mouse activity is detected. This auto logoff time shall be user adjustable.
	c. Encrypted Security Data. Store system security data including operator passwords in an encrypted format. System shall not display operator passwords.

	6. System Diagnostics. The system shall automatically monitor the operation of all building management panels and controllers. The failure of any device shall be annunciated to the operator.
	7. Alarm Processing. System input and status objects shall be configurable to alarm on departing from and on returning to normal state. Operator shall be able to enable or disable each alarm and to configure alarm limits, alarm limit differentials, al...
	8. Alarm Messages. Alarm messages shall use the English language descriptor for the object in alarm in such a way that the operator will be able to recognize the source, location, and nature of the alarm without relying on acronyms or mnemonics.
	9. Alarm Reactions. Operator shall be able to configure (by object) what, if any actions are to be taken during an alarm. As a minimum, the workstation or web server shall be able to log, print, start programs, display messages, send e-mail, send page...
	10. Alarm and Event Log. Operators shall be able to view all system alarms and changes of state from any location in the system. Events shall be listed chronologically. An operator with the proper security level may acknowledge and delete alarms and a...
	11. Trend Logs. The operator shall be able to configure trend sample or change of value (COV) interval, start time, and stop time for each system data object and shall be able to retrieve data for use in spreadsheets and standard database programs. Co...
	12. Object and Property Status and Control. Provide a method for the operator to view, and edit if applicable, the status of any object or property in the system. The status shall be available by menu, on graphics, or through custom programs.
	13. Reports and Logs. Operator shall be able to select, to modify, to create, and to print reports and logs. Operator shall be able to store report data in a format accessible by standard spreadsheet and word processing programs.
	14. Standard Reports. Furnish the following standard system reports:
	a. Objects. System objects and current values filtered by object type, by status (in alarm, locked, normal), by equipment, by geographic location, or by combination of filter criteria.
	b. Alarm Summary. Current alarms and closed alarms. System shall retain closed alarms for an adjustable period.
	c. Logs. System shall log the following to a database or text file and shall retain data for an adjustable period:
	1) Alarm History.
	2) Trend Data. Operator shall be able to select trends to be logged.
	3) Operator Activity. At a minimum, system shall log operator log in and log out, control parameter changes, schedule changes, and alarm acknowledgment and deletion. System shall date and time stamp logged activity.


	15. Custom Reports. Operator shall be able to create custom reports that retrieve data, including archived trend data, from the system, that analyze data using common algebraic calculations, and that present results in tabular or graphical format. Rep...

	F. Workstation Application Editors. Existing PC or browser workstation shall support editing of all system applications. The applications shall be downloaded and executed at one (1) or more of the controller panels.
	1. Controller. Provide a full-screen editor for each type of application that shall allow the operator to view and change the configuration, name, control parameters, and set points for all controllers.
	2. Scheduling. An editor for the scheduling application shall be provided at each workstation. Provide a method of selecting the desired schedule and schedule type. Exception schedules and holidays shall be shown clearly on the calendar. The start and...
	3. Custom Application Programming. Provide the tools to create, edit, debug, and download custom programs. System shall be fully operable while custom programs are edited, compiled, and downloaded. Programming language shall have the following features:
	a. Language. Language shall be graphically based and shall use function blocks arranged in a logic diagram that clearly shows control logic flow. Function blocks shall directly provide functions listed below, and operators shall be able to create cust...
	b. Programming Environment. Tool shall provide a full-screen, cursor-and-mouse-driven programming environment that incorporates word processing features such as cut and paste. Operators shall be able to insert, add, modify, and delete custom programmi...
	c. Independent Program Modules. Operator shall be able to develop independently executing program modules that can disable, enable, and exchange data with other program modules.
	d. Debugging and Simulation. Operator shall be able to step through the program observing intermediate values and results. Operator shall be able to adjust input variables to simulate actual operating conditions. Operator shall be able to adjust each ...
	e. Conditional Statements. Operator shall be able to program conditional logic using compound Boolean (AND, OR, and NOT) and relational (EQUAL, LESS THAN, GREATER THAN, NOT EQUAL) comparisons.
	f. Mathematical Functions. Language shall support floating-point addition, subtraction, multiplication, division, and square root operations, as well as absolute value calculation and programmatic selection of minimum and maximum values from a list of...
	g. Variables. Operator shall be able to use variable values in program conditional statements and mathematical functions.
	1) Time Variables. Operator shall be able to use predefined variables to represent time of day, day of the week, month of the year, and date. Other predefined variables or simple control logic shall provide elapsed time in seconds, minutes, hours, and...
	2) System Variables. Operator shall be able to use predefined variables to represent status and results of Controller Software and shall be able to enable, disable, and change setpoints of Controller Software as described in Controller Software section.




	2.5 CONTROLLER SOFTWARE
	A. Furnish the following applications for building and energy management. All software application shall reside and operate in the system controllers. Applications shall be editable through operator workstation, web browser interface, or engineering w...
	B. System Security.
	C. Scheduling. Provide the capability to execute control functions according to a user created or edited schedule. Each schedule shall provide the following schedule options as a minimum:
	1. Weekly Schedule. Provide separate schedules for each day of the week. Each schedule shall be able to include up to five (5) occupied periods (five (5) start-stop pairs or ten (10) events).
	2. Exception Schedules. Provide the ability for the operator to designate any day of the year as an exception schedule. Exception schedules may be defined up to a year in advance. Once an exception schedule has executed, the system shall discard and r...
	3. Holiday Schedules. Provide the capability for the operator to define up to twenty-four (24) special or holiday schedules. These schedules will be repeated each year. The operator shall be able to define the length of each holiday period.

	D. System Coordination. Operator shall be able to group related equipment based on function and location and to use these groups for scheduling and other applications.
	E. Binary Alarms. Each binary object shall have the capability to be configured to alarm based on the operator-specified state. Provide the capability to automatically and manually disable alarming.
	F. Analog Alarms. Each analog object shall have both high and low alarm limits. The operator shall be able to enable or disable these alarms.
	G. Alarm Reporting. The operator shall be able to determine the action to be taken in the event of an alarm. An alarm shall be able to start programs, print, be logged in the event log, generate custom messages, and display on graphics.
	H. Remote Communication. System shall automatically contact operator workstation or server on receipt of critical alarms. If no network connection is available, system shall use a modem connection.
	I. Maintenance Management. The system shall be capable of generating maintenance alarms when equipment exceeds adjustable runtime, equipment starts, or performance limits. Configure and enable maintenance alarms as specified in Part 4 of this Section.
	J. Sequencing. Application software shall sequence chillers, boilers, and pumps as specified in Part 4 of this Section.
	K. PID Control. System shall provide direct- and reverse-acting PID (proportional-integral-derivative) algorithms. Each algorithm shall have anti-windup and selectable controlled variable, setpoint, and PID gains. Each algorithm shall calculate a time...
	L. Staggered Start. System shall stagger controlled equipment restart after power outage. Operator shall be able to adjust equipment restart order and time delay between equipment restarts.
	M. Anti-Short Cycling. All binary output objects shall be protected from short cycling by means of adjustable minimum on-time and off-time settings.
	N. On and Off Control with Differential. Provide an algorithm that allows a binary output to be cycled based on a controlled variable and a setpoint. The algorithm shall be direct-acting or reverse-acting.
	O. Runtime Totalization. Provide software to totalize runtime for each binary input and output. Operator shall be able to enable runtime alarm based on exceeded adjustable runtime limit. Configure and enable runtime totalization and alarms as specifie...

	2.6 CONTROLLERS
	A. General. Provide an adequate number of Building Controllers (BC), Advanced Application Controllers (AAC), Application Specific Controllers (ASC), Smart Actuators (SA), and Smart Sensors (SS) as required to achieve performance specified in this Sect...
	B. BACnet.
	1. Building Controllers (BCs). Each BC shall conform to BACnet Building Controller (B-BC) device profile as specified in ANSI/ASHRAE 135, BACnet Annex L, and shall be listed as a certified B-BC in the BACnet Testing Laboratories (BTL) Product Listing.
	2. Advanced Application Controllers (AACs). Each AAC shall conform to BACnet Advanced Application Controller (B-AAC) device profile as specified in ANSI/ASHRAE 135, BACnet Annex L and shall be listed as a certified B-AAC in the BACnet Testing Laborato...
	3. Application Specific Controllers (ASCs). Each ASC shall conform to BACnet Application Specific Controller (B-ASC) device profile as specified in ANSI/ASHRAE 135, BACnet Annex L and shall be listed as a certified B-ASC in the BACnet Testing Laborato...
	4. Smart Sensors (SSs). Each SS shall conform to BACnet Smart Sensor (B-SS) device profile as specified in ANSI/ASHRAE 135, BACnet Annex L and shall be listed as a certified B-SS in the BACnet Testing Laboratories (BTL) Product Listing.
	5. BACnet Communication.
	a. Each BC shall reside on or be connected to a BACnet network using ISO 8802-3 (Ethernet) Data Link/Physical layer protocol and BACnet/IP addressing.
	b. BACnet routing shall be performed by BCs or other BACnet device routers as necessary to connect BCs to networks of AACs and ASCs.
	c. Each AAC shall reside on a BACnet network using ISO 8802-3 (Ethernet) Data Link/Physical layer protocol with BACnet/IP addressing, or it shall reside on a BACnet network using the ARCNET or MS/TP Data Link/Physical layer protocol.
	d. Each ASC shall reside on a BACnet network using the ARCNET or MS/TP Data Link/Physical layer protocol.
	e. Each SA shall reside on a BACnet network using the ARCNET or MS/TP Data Link/Physical layer protocol.
	f. Each SS shall reside on a BACnet network using ISO 8802-3 (Ethernet) Data Link/Physical layer protocol with BACnet/IP addressing, or it shall reside on a BACnet network using ARCNET or MS/TP Data Link/Physical layer protocol.


	C. Communication.
	1. Service Port. Each controller shall provide a service communication port for connection to a Portable Operator’s Terminal. Connection shall be extended to space temperature sensor ports where shown on Drawings.
	2. Signal Management. BC and ASC operating systems shall manage input and output communication signals to allow distributed controllers to share real and virtual object information and to allow for central monitoring and alarms.
	3. Data Sharing. Each BC and AAC shall share data as required with each networked BC and AAC.
	4. Stand-Alone Operation. Each piece of equipment specified in this Section shall be controlled by a single controller to provide stand-alone control in the event of communication failure. All I/O points specified for a piece of equipment shall be int...

	D. Environment. Controller hardware shall be suitable for anticipated ambient conditions.
	1. Controllers used outdoors or in wet ambient conditions shall be mounted in waterproof enclosures and shall be rated for operation at -29 C to 60 C (-20 F to 140 F).
	2. Controllers used in conditioned space shall be mounted in dust-protective enclosures and shall be rated for operation at 0 C to 50 C (32 F to 120 F).

	E. Keypad. Provide a local keypad and display for each BC and AAC. Operator shall be able to use keypad to view and edit data. Keypad and display shall require password to prevent unauthorized use. If the manufacturer does not normally provide a keypa...
	F. Real-Time Clock. Controllers that perform scheduling shall have a real-time clock.
	G. Serviceability. Provide diagnostic LEDs for power, communication, and processor. All wiring connections shall be made to a field-removable modular terminal strip or to a termination card connected by a ribbon cable. Each BC and AAC shall continuall...
	H. Memory.
	1. Controller memory shall support operating system, database, and programming requirements.
	2. Each BC and AAC shall retain BIOS and application programming for at least 72 hours in the event of power loss.
	3. Each ASC and SA shall use nonvolatile memory and shall retain BIOS and application programming in the event of power loss. System shall automatically download dynamic control parameters following power loss.

	I. Immunity to Power and Noise. Controllers shall be able to operate at ninety to one hundred ten percent (90-110%) of nominal voltage rating and shall perform an orderly shutdown below eighty percent (80%) nominal voltage. Operation shall be protecte...
	J. Transformer. ASC power supply shall be fused or current limiting and shall be rated at a minimum of one hundred twenty-five percent (125%) of ASC power consumption.

	2.7 INPUT AND OUTPUT INTERFACE
	A. General. Hard-wire input and output points to BCs, AACs, ASCs, or SAs.
	B. Protection. All input points and output points shall be protected such that shorting of the point to itself, to another point, or to ground shall cause no damage to the controller. All input and output points shall be protected from voltage up to 2...
	C. Binary Inputs. Binary inputs shall allow the monitoring of ON/OFF signals from remote devices. The binary inputs shall provide a wetting current of at least 12 mA to be compatible with commonly available control devices and shall be protected again...
	D. Pulse Accumulation Inputs. Pulse accumulation inputs shall conform to binary input requirements and shall also accumulate up to ten (10) pulses per second.
	E. Analog Inputs. Analog inputs shall allow the monitoring of low-voltage (0–10 Vdc), current (4–20 mA), or resistance (thermistor or RTD) signals. Analog inputs shall be compatible with and field configurable to commonly available sensing devices.
	F. Binary Outputs. Binary outputs shall provide for ON/OFF operation or a pulsed low-voltage signal for pulse width modulation control. Binary outputs on Building Controllers shall have three-position (on-off-auto) override switches and status lights....
	G. Analog Outputs. Analog outputs shall provide a modulating signal for the control of end devices. Outputs shall provide either a 0–10 Vdc or a 4–20 mA signal as required to properly control output devices. Each Building Controller analog output shal...
	H. Tri-State Outputs. Control three-point floating electronic actuators without feedback with tri-state outputs (two (2) coordinated binary outputs). Tri-State outputs may be used to provide analog output control in zone control and terminal unit cont...
	I. Universal Inputs and Outputs. Inputs and outputs that can be designated as either binary or analog in software shall conform to the provisions of this section that are appropriate for their designated use.
	J. System Object Capacity. The system size shall be expandable to at least twice the number of input/output objects required for this project. Additional controllers (along with associated devices and wiring) shall be all that is necessary to achieve ...

	2.8 POWER SUPPLIES AND LINE FILTERING
	A. Power Supplies. Control transformers shall be UL listed. Furnish Class 2 current-limiting type or furnish over-current protection in primary and secondary circuits for Class 2 service in accordance with NEC requirements. Limit connected loads to ei...
	1. DC power supply output shall match output current and voltage requirements. Unit shall be full-wave rectifier type with output ripple of 5.0 mV maximum peak-to-peak. Regulation shall be one percent (1%) line and load combined, with 100-microsecond ...
	a. Unit shall operate between 0 C and 50 C (32 F and 120 F). EM/RF shall meet FCC Class B and VDE 0871 for Class B and MILSTD 810C for shock and vibration.
	b. Line voltage units shall be UL recognized and CSA listed.

	2. Power Line Filtering. Provide internal or external transient voltage and surge suppression for workstations and controllers. Surge protection shall have:
	a. Dielectric strength of 1000 V minimum.
	b. Response time of 10 nanoseconds or less.
	c. Transverse mode noise attenuation of 65 dB or greater.
	d. Common mode noise attenuation of 150 dB or greater at 40-100 Hz.



	2.9 AUXILIARY CONTROL DEVICES
	A. Motorized Control Dampers.  Existing: Coordinate in field.
	B. Electric Damper and Valve Actuators:  Existing: Coordinate in field.
	C. Binary Temperature Devices.
	1. Low-Voltage Space Thermostats. Low-voltage space thermostats shall be 24 V, bimetal-operated, mercury-switch type, with adjustable or fixed anticipation heater, concealed setpoint adjustment, 13 C-30 C (55 F-85 F) setpoint range, 1 C (2 F) maximum ...
	2. Line-Voltage Space Thermostats. Line-voltage space thermostats shall be bimetal-actuated, open-contact type or bellows-actuated, enclosed, snap-switch type or equivalent solid-state type, with heat anticipator, UL listing for electrical rating, con...
	3. Low-Limit Thermostats. Low-limit airstream thermostats shall be UL listed, vapor pressure type. Element shall be at least 20 feet long. Element shall sense temperature in each 1-foot section and shall respond to lowest sensed temperature. Low-limit...
	4. Temperature Sensors.
	a. Type. Temperature sensors shall be Resistance Temperature Device (RTD) or thermistor.
	b. Duct Sensors. Duct sensors shall be single point or averaging as shown. Averaging sensors shall be a minimum of 5 feet in length per 10 ft2 of duct cross-section.
	c. Immersion Sensors. Provide immersion sensors with a separable stainless-steel well. Well pressure rating shall be consistent with system pressure it will be immersed in. Well shall withstand pipe design flow velocities.
	d. Space Sensors. Space sensors shall have setpoint adjustment, override switch, display, and communication port as shown.
	e. Differential Sensors. Provide matched sensors for differential temperature measurement.

	5. Humidity Sensors.
	a. Duct and room sensors shall have a sensing range of twenty to eighty percent (20-80%).
	b. Duct sensors shall have a sampling chamber.
	c. Outdoor air humidity sensors shall have a sensing range of twenty to ninety-five percent (20-95%) RH and shall be suitable for ambient conditions of -40 C–75 C (-40 F–170 F).
	d. Humidity sensors shall not drift more than one percent (1%) of full scale annually.

	6. Flow Switches. Flow-proving switches shall be paddle (water service only) or differential pressure type (air or water service) as shown. Switches shall be UL listed, SPDT snap-acting, and pilot duty rated (125 VA minimum).
	a. Paddle switches shall have adjustable sensitivity and NEMA 1 enclosure unless otherwise specified.
	b. Differential pressure switches shall have scale range and differential suitable for intended application and NEMA 1 enclosure unless otherwise specified.

	7. Relays.
	a. Control Relays. Control relays shall be plug-in type, UL listed, and shall have dust cover and LED “energized” indicator. Contact rating, configuration, and coil voltage shall be suitable for application.
	b. Time Delay Relays. Time delay relays shall be solid-state plug-in type, UL listed, and shall have adjustable time delay. Delay shall be adjustable plus or minus one hundred percent (±100%) from setpoint shown. Contact rating, configuration, and coi...

	8. Override Timers.
	a. Unless implemented in control software, override timers shall be spring-wound line voltage, UL Listed, with contact rating and configuration required by application. Provide 0-6 hour calibrated dial unless otherwise specified. Flush mount timer on ...

	9. Current Transmitters.
	a. AC current transmitters shall be self-powered, combination split-core current transformer type with built-in rectifier and high-gain servo amplifier with 4-20 mA two-wire output. Full-scale unit ranges shall be 10 A, 20 A, 50 A, 100 A, 150 A, and 2...
	b. Transmitter shall meet or exceed ANSI/ISA S50.1 requirements and shall be UL/CSA recognized.
	c. Unit shall be split-core type for clamp-on installation on existing wiring.

	10. Current Transformers.
	a. AC current transformers shall be UL/CSA recognized and shall be completely encased (except for terminals) in approved plastic material.
	b. Transformers shall be available in various current ratios and shall be selected for plus or minus one percent (±1%) accuracy at 5 A full-scale output.
	c. Use fixed-core transformers for new wiring installation and split-core transformers for existing wiring installation.

	11. Voltage Transmitters.
	a. AC voltage transmitters shall be self-powered single-loop (two-wire) type, 4–20 mA output with zero and span adjustment.
	b. Adjustable full-scale unit ranges shall be 100-130 Vac, 200-250 Vac, 250-330 Vac, and 400-600 Vac. Unit accuracy shall be plus or minus one percent (±1%) full-scale at 500-ohm maximum burden.
	c. Transmitters shall meet or exceed ANSI/ISA S50.1 requirements and shall be UL/CSA recognized at 600 Vac rating.

	12. Voltage Transformers.
	a. AC voltage transformers shall be UL/CSA recognized, 600 Vac rated, and shall have built-in fuse protection.
	b. Transformers shall be suitable for ambient temperatures of 4 C-55 C (40 F-130 F) and shall provide plus or minus one-half percent (±0.5%) accuracy at 24 Vac and 5 VA load.
	c. Windings (except for terminals) shall be completely enclosed with metal or plastic.

	13. Power Monitors.
	a. Selectable rate pulse output for kWh reading, 4-20 mA output for kW reading, N.O. alarm contact, and ability to operate with 5-amp current inputs or 0-0.33-volt inputs.
	b. One percent (1%) full-scale true RMS power accuracy, +0.5 Hz, voltage input range 120-600 V, and auto range select.
	c. Under voltage/phase monitor circuitry.
	d. NEMA 1 enclosure.
	e. Current transformers having a one-half percent (0.5%) FS accuracy, 600 VAC isolation voltage with 0-0.33 V output. If 0-5 A current transformers are provided, a three-phase disconnect/shorting switch assembly is required.

	14. Current Switches.
	a. Current-operated switches shall be self-powered, solid-state with adjustable trip current. Select switches to match application current and DDC system output requirements.

	15. Pressure Transducers.
	a. Transducers shall have linear output signal and field-adjustable zero and span.
	b. Transducer sensing elements shall withstand continuous operating conditions of positive or negative pressure fifty percent (50%) greater than calibrated span without damage.

	16. Differential Pressure Switches. Differential pressure switches (air or water service) shall be UL listed, SPDT snap-acting, pilot duty rated (125 VA minimum) and shall have scale range and differential suitable for intended application and NEMA 1 ...
	17. Pressure-Electric (PE) Switches.
	a. Shall be metal or neoprene diaphragm actuated, operating pressure rated for 0-175 kPa (0-25 psig), with calibrated scale minimum setpoint range of 14-125 kPa (2-18 psig) minimum, UL listed.
	b. Provide one- or two-stage switch action (SPDT, DPST, or DPDT) as required by application. Electrically rated for pilot duty service (125 VA minimum) and/or for motor control.
	c. Switches shall be open type (panel-mounted) or enclosed type for remote installation. Enclosed type shall be NEMA 1 unless otherwise specified.

	18. Occupancy Sensors. Occupancy sensors shall utilize Passive Infrared (PIR) and/or Microphonic Passive technology to detect the presence of people within a room. Sensors shall be mounted as indicated on the Drawings. The sensor output shall be acces...
	19. Local Control Panels.
	a. All indoor control cabinets shall be fully enclosed NEMA 1 construction with (hinged door) key-lock latch and removable subpanels. A single key shall be common to all field panels and subpanels.
	b. Interconnections between internal and face-mounted devices shall be prewired 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, indiv...
	c. Provide ON/OFF power switch with overcurrent protection for control power sources to each local panel.



	2.10 WIRING AND RACEWAYS
	A. General. Provide copper wiring, plenum cable, and raceways as specified in applicable sections of Division 26.
	B. Insulated wire shall use copper conductors and shall be UL listed for 90 C (200 F) minimum service.

	2.11 FIBER OPTIC CABLE SYSTEM
	A. Optical Cable. Optical cables shall be duplex 900-mm tight-buffer construction designed for intra-building environments. Sheath shall be UL listed OFNP in accordance with NEC Article 770. Optical fiber shall meet the requirements of FDDI, ANSI X3T9...
	B. Connectors. Field terminate optical fibers with ST type connectors. Connectors shall have ceramic ferrules and metal bayonet latching bodies.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. 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.
	B. 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 ot...

	3.2 PROTECTION
	A. The Contractor shall protect all work and material from damage by his/her work or employees and shall be liable for all damage thus caused.
	B. The Contractor shall be responsible for his/her 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 tem...

	3.3 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 conditions to make a satisfactory adjustment. If the Contractor installs his/her work ...
	2. Coordinate and schedule work with other work in the same area and with work dependent upon other work to facilitate mutual progress.

	B. Test and Balance.
	1. The Contractor shall furnish a single set of all tools necessary to interface to the control system for test and balance purposes.
	2. The Contractor shall provide training in the use of these tools. This training will be planned for a minimum of 4 hours.
	3. In addition, the Contractor shall provide a qualified technician to assist in the test and balance process, until the first twenty (20) terminal units are balanced.
	4. The tools used during the test and balance process will be returned at the completion of the testing and balancing.

	C. Life Safety.
	1. Duct smoke detectors required for air handler shutdown are existing. Coordinate interlock to air handlers for shutdown as specified in Sequences of Operation.

	D. Coordination with controls specified in other sections or divisions. Other sections and/or divisions of this specification include controls and control devices that are to be part of or interfaced to the control system specified in this section. Th...
	1. All communication media and equipment shall be provided as specified in this Section, Article 2.2 (Communication).
	2. Each supplier of a controls product is responsible for the configuration, programming, start up, and testing of that product to meet the sequences of operation described in Part 4 of this Section.
	3. The Contractor shall coordinate and resolve any incompatibility issues that arise between control products provided under this section and those provided under other sections or divisions of this specification.
	4. The Contractor is responsible for providing all controls described in the contract documents regardless of where within the contract documents these controls are described.
	5. The Contractor is responsible for the interface of control products provided by multiple suppliers regardless of where this interface is described within the contract documents.


	3.4 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 equipment in readily accessible locations as defined by Chapter 1 Article 100 Part A of the National Electrical Code (NEC).
	D. Verify integrity of all wiring to ensure continuity and freedom from shorts and grounds.
	E. All equipment, installation, and wiring shall comply with industry specifications and standards for performance, reliability, and compatibility and be executed in strict adherence to local codes and standard practices.

	3.5 FIELD QUALITY CONTROL
	A. All work, materials, and equipment shall comply with rules and regulations of applicable local, state, and federal codes and ordinances as identified in this Section, Article 1.8 (Codes and Standards).
	B. Contractor shall continually monitor the field installation for code compliance and quality of workmanship.
	C. Contractor shall have work inspection by local and/or state authorities having jurisdiction over the work.

	3.6 EXISTING EQUIPMENT
	A. Wiring. The Contractor may reuse any abandoned wires. The integrity of the wire and its proper application to the installation are the responsibility of the Contractor. The wire shall be properly identified and tested in accordance with this specif...
	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 equ...
	C. Repair. Unless otherwise directed, the Contractor is not responsible for repair or replacement of existing energy equipment and systems, valves, dampers, or actuators. Should the Contractor find existing equipment that requires maintenance, the Eng...
	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. Indicator Gauges. Where these devices remain and are not removed, they must be made operational and recalibrated to ensure reasonable accuracy.
	F. Room Thermostats. Room thermostats may be reused. Remove and deliver unnecessary thermostats to Owner unless otherwise noted. Patch and finish holes and marks left by removal to match existing walls.
	G. Electronic Sensors and Transmitters. Unless specifically noted otherwise, existing sensors and transmitters may be reused. Remove and deliver unnecessary sensors and transmitters to Owner.
	H. Controllers and Auxiliary Electronic Devices. Existing controllers and auxiliary electronic devices may be reused unless specifically noted otherwise. Recondition as necessary. Remove unnecessary sensors and transmitters.
	I. Damper Actuators, Linkages, and Appurtenances. Existing damper actuators, linkages, and appurtenances may be reused unless specifically noted otherwise. Recondition as necessary. Remove and deliver unnecessary equipment to Owner.
	J. Control Valves. Existing control valves may be reused unless specifically noted otherwise. Recondition as necessary.
	K. Existing System Operating Schedule. Existing mechanical system may be disabled during this work.
	L. The scheduling of fans through existing or temporary time clocks or control system shall be maintained throughout the DDC system installation
	M. Install control panels where shown.
	N. Modify existing starter control circuits, if necessary, to provide hand-off-auto control of each controlled starter. If new starters or starter control packages are required, these shall be included as part of this contract.
	O. Patch holes and finish to match existing walls.

	3.7 WIRING
	A. All control and interlock wiring shall comply with national and local electrical codes, and Division 26 of this specification, Where the requirements of this section differ from Division 26, the requirements of this section shall take precedence.
	B. All NEC Class 1 (line voltage) wiring shall be UL listed in approved raceway according to NEC and Division 26 requirements.
	C. 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.
	D. Where NEC Class 2 (current-limited) wires are in concealed and accessible locations, including ceiling return air plenums, approved cables not in raceway may be used provided that cables are UL listed for the intended application.
	E. All wiring in mechanical, electrical, or service rooms, or where subject to mechanical damage, shall be installed in raceway at levels below 10 feet.
	F. Do not install Class 2 wiring in raceways containing Class 1 wiring. Boxes and panels containing high-voltage wiring and equipment may not be used for low-voltage wiring except for the purpose of interfacing the two (e.g. relays and transformers).
	G. Do not install wiring in raceway containing tubing.
	H. Where Class 2 wiring is run exposed, wiring is to be run parallel along a surface or perpendicular to it and neatly tied at 10-foot intervals.
	I. Where plenum cables are used without raceway, they shall be supported from or anchored to structural members. Cables shall not be supported by or anchored to ductwork, electrical raceways, piping, or ceiling suspension systems.
	J. All wire-to-device connections shall be made at a terminal block or terminal strip. All wire-to-wire connections shall be at a terminal block.
	K. All wiring within enclosures shall be neatly bundled and anchored to permit access and prevent restriction to devices and terminals.
	L. Maximum allowable voltage for control wiring shall be 120 V. If only higher voltages are available, the Contractor shall provide step-down transformers.
	M. All wiring shall be installed as continuous lengths, with no splices permitted between termination points.
	N. Install plenum wiring in sleeves where it passes through walls and floors. Maintain fire rating at all penetrations.
	O. Size of raceway and size and type of wire type shall be the responsibility of the Contractor in keeping with the manufacturer’s recommendations and NEC requirements, except as noted elsewhere.
	P. Include one pull string in each raceway 1-inch or larger.
	Q. Use color-coded conductors throughout with conductors of different colors.
	R. Control and status relays are to be located in designated enclosures only. These enclosures include packaged equipment control panel enclosures unless they also contain Class 1 starters.
	S. Conceal all raceways except within mechanical, electrical, or service rooms. Install raceway to maintain a minimum clearance of 6 inches from high-temperature equipment (e.g. steam pipes or flues).
	T. Secure raceways with raceway clamps fastened to the structure and spaced according to code requirements. Raceways and pull boxes may not be hung on flexible duct strap or tie rods. Raceways may not be run on or attached to ductwork.
	U. Adhere to this specification's Division 26 requirements where raceway crosses building expansion joints.
	V. Install insulated bushings on all raceway ends and openings to enclosures. Seal top end of vertical raceways.
	W. The Contractor shall terminate all control and/or interlock wiring and shall maintain updated (as-built) wiring diagrams with terminations identified at the job site.
	X. Flexible metal raceways and liquid-tight flexible metal raceways shall not exceed 3 feet in length and shall be supported at each end. Flexible metal raceway less than ½-inch electrical trade size shall not be used. In areas exposed to moisture, in...
	Y. Raceway must be rigidly installed, adequately supported, properly reamed at both ends, and left clean and free of obstructions. Raceway sections shall be joined with couplings (according to code). Terminations must be made with fittings at boxes an...

	3.8 COMMUNICATION WIRING
	A. All cabling shall be installed in a neat and workmanlike manner. Follow manufacturer's installation recommendations for all communication cabling.
	B. Do not install communication wiring in raceways and enclosures containing Class 1 or other Class 2 wiring.
	C. Maximum pulling, tension, and bend radius for the cable installation, as specified by the cable manufacturer, shall not be exceeded during installation.
	D. Contractor shall verify the integrity of the entire network following cable installation. Use appropriate test measures for each particular cable.
	E. When a cable enters or exits a building, a lightning arrestor must be installed between the lines and ground. The lighting arrestor shall be installed according to manufacturer’s instructions.
	F. All runs of communication wiring shall be unspliced length when that length is commercially available.
	G. All communication wiring shall be labeled to indicate origination and destination data.
	H. Grounding of coaxial cable shall be in accordance with NEC regulations article on "Communications Circuits, Cable, and Protector Grounding."
	I. BACnet MS/TP communications wiring shall be installed in accordance with ASHRAE/ANSI Standard 135. This includes but is not limited to:
	1. The network shall use shielded, twisted-pair cable with characteristic impedance between 100 and 120 ohms. Distributed capacitance between conductors shall be less than 100 pF per meter (30 pF per foot.)
	2. The maximum length of an MS/TP segment is 4000 feet with AWG 18 cable. The use of greater distances and/or different wire gauges shall comply with the electrical specifications of EIA-485.
	3. The maximum number of nodes per segment shall be thirty-two (32), as specified in the EIA 485 standard. Additional nodes may be accommodated by the use of repeaters.
	4. An MS/TP EIA-485 network shall have no T connections.


	3.9 FIBER OPTIC CABLE
	A. Maximum pulling tensions as specified by the cable manufacturer shall not be exceeded during installation. Post-installation residual cable tension shall be within cable manufacturer's specifications.
	B. All cabling and associated components shall be installed in accordance with manufacturers' instructions. Minimum cable and unjacketed fiber bend radii, as specified by cable manufacturer, shall be maintained.

	3.10 INSTALLATION OF SENSORS
	A. Install sensors in accordance with the manufacturer's recommendations.
	B. Mount sensors rigidly and adequately for environment within which the sensor operates.
	C. Room temperature sensors shall be installed on concealed junction boxes properly supported by wall framing.
	D. All wires attached to sensors shall be sealed in their raceways or in the wall to stop air transmitted from other areas from affecting sensor readings.
	E. Sensors used in mixing plenums and hot and cold decks shall be of the averaging type. Averaging sensors shall be installed in a serpentine manner vertically across the duct. Each bend shall be supported with a capillary clip.
	F. Low-limit sensors used in mixing plenums shall be installed in a serpentine manner horizontally across duct. Each bend shall be supported with a capillary clip. Provide 1-foot of sensing element for each 1 ft2 of coil area.
	G. Do not install temperature sensors within the vapor plume of a humidifier. If installing a sensor downstream of a humidifier, install it at least 10 feet downstream.
	H. All pipe-mounted temperature sensors shall be installed in wells. Install liquid temperature sensors with heat-conducting fluid in thermal wells.
	I. Install outdoor air temperature sensors on north wall, complete with sun shield at designated location.
	J. Differential Air Static Pressure.
	1. Supply Duct Static Pressure. Pipe the high-pressure tap to the duct using a pitot tube. Pipe the low-pressure port to a tee in the high-pressure tap tubing of the corresponding building static pressure sensor (if applicable) or to the location of t...
	2. The piping to the pressure ports on all pressure transducers shall contain a capped test port located adjacent to the transducer.
	3. All pressure transducers, other than those controlling VAV boxes, shall be located in field device panels, not on the equipment monitored or on ductwork. Mount transducers in a location accessible for service without use of ladders or special equip...
	4. All air and water differential pressure sensors shall have gauge tees mounted adjacent to the taps. Water gauges shall also have shut-off valves installed before the tee.
	5. Smoke detectors, freezestats, high-pressure cut-offs, and other safety switches shall be hard-wired to de-energize equipment as described in the sequence of operation. Switches shall require manual reset. Provide contacts that allow DDC software to...
	6. Install humidity sensors for duct mounted humidifiers at least 10 feet downstream of the humidifier. Do not install filters between the humidifier and the sensor.


	3.11 FLOW SWITCH INSTALLATION
	A. Use correct paddle for pipe diameter.
	B. Adjust flow switch according to manufacturer's instructions.

	3.12 ACTUATORS
	A. General. Mount and link control damper actuators according to manufacturer's instructions.
	1. To compress seals when spring-return actuators are used on normally closed dampers, power actuator to approximately 5-degree 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-degree travel available for tightening the damper sea...
	2. Valves: Actuators shall be connected to valves with adapters approved by the actuator manufacturer. Actuators and adapters shall be mounted following the actuator manufacturer's recommendations.


	3.13 WARNING LABELS
	A. Permanent warning labels shall be affixed to all equipment that can be automatically started by the control system.
	1. Labels shall use white lettering (12-point type or larger) on a red background.
	2. Warning labels shall read as follows:
	C A U T I O N
	This equipment is operating under automatic control and may start or stop at any time without warning. Switch disconnect to "Off" position before servicing.

	B. Permanent warning labels shall be affixed to all motor starters and control panels that are connected to multiple power sources utilizing separate disconnects.
	1. Labels shall use white lettering (12-point type or larger) on a red background.
	2. Warning labels shall read as follows.
	C A U T I O N
	This equipment is fed from more than one (1) power source with separate disconnects. Disconnect all power sources before servicing.


	3.14 IDENTIFICATION OF HARDWARE AND WIRING
	A. All wiring and cabling, including that within factory-fabricated panels shall be labeled at each end within 2 inches of termination with control system address or termination number.
	B. All pneumatic tubing shall be labeled at each end within 2 inches of termination with a descriptive identifier.
	C. Permanently label or code each point of field terminal strips to show the instrument or item served.
	D. Identify control panels with minimum ½-inch letters on laminated plastic nameplates.
	E. Identify all other control components with permanent labels. All plug-in components shall be labeled such that label removal of the component does not remove the label.
	F. Identify room sensors related to terminal boxes or valves with nameplates.
	G. Manufacturers' nameplates and UL or CSA labels shall be visible and legible after equipment is installed.
	H. Identifiers shall match record documents.

	3.15 CONTROLLERS
	A. Provide a separate controller for each AHU or other HVAC system. A DDC controller may control more than one (1) system provided that all points associated with the system are assigned to the same DDC controller.
	B. Building Controllers and Custom Application Controllers shall be selected to provide the required I/O point capacity required to monitor all the hardware points listed in Sequences of Operation.

	3.16 PROGRAMMING
	A. Provide sufficient internal memory for the specified sequences of operation and trend logging.
	B. Point Naming. Name points as shown on the equipment points list provided with each sequence of operation. See Part 4 of this Section. If character limitations or space restrictions make it advisable to shorten the name, the abbreviations given in A...
	C. Software Programming.
	1. Provide programming for the system and adhere to the sequences of operation provided. All other system programming necessary for the operation of the system, but not specified in this document, also shall be provided by the Contractor. Embed into t...
	a. Text-based:
	1) Must provide actions for all possible situations.
	2) Must be modular and structured.
	3) Must be commented.

	b. Graphic-based:
	1) Must provide actions for all possible situations.
	2) Must be documented.

	c. Parameter-based:
	1) Must provide actions for all possible situations.
	2) 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 information on the graphic di...
	2. The Contractor shall provide all the labor necessary to install, initialize, start up, and troubleshoot all operator interface software and its functions as described in this section. This includes any operating system software, the operator interf...


	3.17 Control System Checkout and Testing
	A. Startup 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 notif...
	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 according to 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...
	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.
	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.



	3.18 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 ...
	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, start-up, and debugging process and as specified in the "Control System Checkout and Testing" art...
	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 at least two (2) persons 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, fire/smo...
	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 interface.
	9. Additionally, the following items shall be demonstrated:
	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 set point, which represents a change of actuator position of at ...
	b. Interface to the building fire alarm system.

	10. Operational logs for each system that indicate all set points, operating points, valve positions, mode, and equipment status shall be submitted to the Architect/Engineer. These logs shall cover three (3) 48-hour periods and have a sample frequency...
	11. 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 t...
	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."


	3.19 Cleaning
	A. The Contractor shall clean up all debris resulting from his/her activities daily. The Contractor shall remove all cartons, containers, crates, etc., under his/her control as soon as their contents have been removed. Waste shall be collected and pla...
	B. At the completion of work in any area, the Contractor shall clean all 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 defo...

	3.20 Training
	A. Provide training for a designated staff of Owner’s representatives. Training shall be provided via self-paced training, web-based or computer-based training, classroom training, or a combination of training methods.
	B. Training shall enable students to accomplish the following objectives.
	1. Day-to-Day Operators:
	a. Proficiently operate the system.
	b. Understand control system architecture and configuration.
	c. Understand DDC system components.
	d. Understand system operation, including DDC system control and optimizing routines (algorithms).
	e. Operate the workstation and peripherals.
	f. Log on and off the system.
	g. Access graphics, point reports, and logs.
	h. Adjust and change system set points, time schedules, and holiday schedules.
	i. Recognize malfunctions of the system by observation of the printed copy and graphical visual signals.
	j. Understand system drawings and Operation and Maintenance manual.
	k. Understand the job layout and location of control components.
	l. Access data from DDC controllers and ASCs.
	m. Operate portable operator's terminals.

	2. Advanced Operators:
	a. Make and change graphics on the workstation.
	b. Create, delete, and modify alarms, including annunciation and routing of these.
	c. Create, delete, and modify point trend logs and graph or print these both on an ad-hoc basis and at user-definable time intervals.
	d. Create, delete, and modify reports.
	e. Add, remove, and modify system's physical points.
	f. Create, modify, and delete programming.
	g. Add panels when required.
	h. Add operator interface stations.
	i. Create, delete, and modify system displays, both graphical and others.
	j. Perform DDC system field checkout procedures.
	k. Perform DDC controller unit operation and maintenance procedures.
	l. Perform workstation and peripheral operation and maintenance procedures.
	m. Perform DDC system diagnostic procedures.
	n. Configure hardware including PC boards, switches, communication, and I/O points.
	o. Maintain, calibrate, troubleshoot, diagnose, and repair hardware.
	p. Adjust, calibrate, and replace system components.

	3. System Managers/Administrators:
	a. Maintain software and prepare backups.
	b. Interface with job-specific, third-party operator software.
	c. Add new users and understand password security procedures.


	C. Organize the training into sessions or modules for the three (3) levels of operators listed above. (Day-to-Day Operators, Advanced Operators, System Managers, and Administrators). Students will receive one (1) or more of the training packages, depe...
	D. Provide course outline and materials according to the "Submittals" article in Part 1 of this specification. Provide one (1) copy of training material per student.
	E. The instructor(s) shall be factory-trained and experienced in presenting this material.
	F. Classroom training shall be done using a network of working controllers representative of installed hardware.

	3.21 Packaged Equipment Controls
	A. General. The electronic controls packaged with any equipment furnished under this contract shall communicate with the building direct digital control (DDC) system. The DDC system shall communicate with these controls to read the information and cha...
	B. Distributed Processing. The controller shall be capable of stand-alone operation and shall continue to provide control functions if the network connection is lost.
	C. I/O Capacity. The controller shall contain sufficient I/ O capacity to control the target system.
	D. The Controller shall have a physical connection for a laptop computer or a portable operator’s tool.
	E. 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 60 C (40 F to 140 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).

	F. 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.
	G. Memory. The Controller shall maintain all BIOS and programming information in the event of a power loss for at least thirty (30) days.
	H. Power. Controller shall be able to operate at ninety to one hundred ten percent (90-110%) of nominal voltage rating.
	I. Transformer. Power supply for the Controller must be rated at minimum of one hundred twenty-five percent (125%) of ASC power consumption and shall be fused or current limiting type.

	3.22 Start-Up and Checkout Procedures
	A. Start up, check out, and test all hardware and software and verify communication between all components.
	1. Verify that all control wiring is properly connected and free of all shorts and ground faults. Verify that terminations are tight.
	2. Verify that all analog and binary input/output points read properly.
	3. Verify alarms and interlocks.
	4. Verify operation of the integrated system.



	PART 4 -  SEQUENCE OF OPERATION
	4.1 HVAC Systems shall be controlled with Direct Digital Control (DDC) according to the sequence of operation contained in this section of the specifications.  Additional points or software programming not listed but which are required to meet the fol...
	4.2 Mechanical Contractor shall coordinate with Equipment Manufacturers and Temperature Controls Contractor to provide all necessary components required for communication between Mechanical Equipment and Temperature Control System.
	4.3 All setpoints described in this sequence of operation shall be fully adjustable throughout the entire range of the sensors being used to measure the variable being controlled.  All controlled variables identified in the following sequence of opera...
	4.4 EXISTING AIR HANDLING UNIT, AHU-1
	A. General:
	1. The system is an air handling unit providing variable volume supply air to the conditioned spaces.
	2. The system consists of supply fan with VFD, direct expansion coils, chilled water coil for pre-cooling, hot water heating coil, a filter economizer segment consisting of outside air mixed air damper and exhaust air dampers, duct mounted return fan ...
	3. All existing Unity controls component shall be removed and shall be replaced with new DDC component.  The DDC contractor shall provide controller and additional sensors to perform the sequence of operations.
	4. The DDC Contractor shall replace existing static pressure sensor, discharge air temperature sensor, hot water heating valve actuator and CO2 sensors.

	B. Run Condition:
	1. The unit shall run whenever:
	a. Any zone is occupied.
	b. OR a definable number of unoccupied zones need heating or cooling.


	C. Freeze Protection:
	1. The unit shall shut down and generate an alarm upon receiving a freezestat status.

	D. High Static Shutdown:
	1. The unit shall shut down and generate an alarm upon receiving a high static shutdown signal.

	E. Supply Air and Return Air Smoke Detection:
	1. The unit shall shut down and generate an alarm upon receiving a supply air and return air smoke detector status.

	F. Supply Fan:
	1. The supply fan shall run anytime the unit is commanded to run unless shutdown on safeties. To prevent short cycling, the supply fan shall have a user definable (adj.) minimum runtime.
	2. Alarms shall be provided as follows:
	a. Supply Fan Failure: Commanded on, but the status is off.
	b. Supply Fan in Hand: Commanded off, but the status is on.
	c. Supply Fan Runtime Exceeded: Status runtime exceeds a user definable limit (adj.).


	G. Supply Air Duct Static Pressure Control:
	1. The controller shall measure duct static pressure and modulate the supply fan VFD speed to maintain a duct static pressure setpoint of 1.5 in H2O (adj).  The existing sequence of operation static pressure setpoint is 0.4 in H2O. Controls contractor...
	2. Alarms shall be provided as follows:
	a. High Supply Air Static Pressure: If the supply air static pressure is twenty-five percent (25%) (adj.) greater than setpoint.
	b. Low Supply Air Static Pressure: If the supply air static pressure is twenty-five percent (25%) (adj.) less than setpoint.
	c. Supply Fan VFD Fault.


	H. Return Fan:
	1. The return fan shall run whenever the supply fan runs.
	2. Alarms shall be provided as follows:
	a. Return Fan Failure: Commanded on, but the status is off.
	b. Return Fan in Hand: Commanded off, but the status is on.
	c. Return Fan Runtime Exceeded: Status runtime exceeds a user definable limit (adj.).
	d. Return Fan VFD Fault.


	I. Return Airflow:
	1. The return fan VFD shall modulate in unison with the supply fan VFD. Return fan shall track the supply fan. The return fan VFD speed shall not drop below twenty percent (20%) (adj.).
	2. Alarms shall be provided as follows:
	a. High Return Airflow: If the return airflow is an adjustable percentage greater than setpoint.
	b. Low Return Airflow: If the return airflow is an adjustable percentage less than setpoint.


	J. Supply Air Temperature Setpoint – Optimized:
	1. The controller shall monitor the supply air temperature and shall maintain a supply air temperature setpoint reset based on zone cooling and heating requirements.
	2. The supply air temperature setpoint shall be reset for cooling based on zone cooling requirements as follows:
	a. The initial supply air temperature setpoint shall be 55 F (adj.).
	b. As cooling demand increases, the setpoint shall incrementally reset down to a minimum of 53 F (adj.).
	c. As cooling demand decreases, the setpoint shall incrementally reset up to a maximum of 72 F (adj.).

	3. If more zones need heating than cooling, then the supply air temperature setpoint shall be reset for heating as follows:
	a. The initial supply air temperature setpoint shall be 82 F (adj.).
	b. As heating demand increases, the setpoint shall incrementally reset up to a maximum of 85 F (adj.).
	c. As heating demand decreases, the setpoint shall incrementally reset down to a minimum of 72 F (adj.).


	K. Cooling Stages: The pre-cooling and cooling stages shall be programmed to follow the existing mechanical cooling as described in the existing sequence of operation.
	1. The controller shall measure the supply air temperature and stage the cooling to maintain its cooling setpoint. To prevent short cycling, there shall be a user definable (adj.) delay between stages, and each stage shall have a user definable (adj.)...
	2. The cooling shall be enabled whenever:
	a. Outside air temperature is greater than 60 F (adj.).
	b. AND the economizer is disabled or fully open.
	c. AND the supply and return fan status is on.
	d. AND the heating is not active.

	3. Alarms shall be provided as follows:
	a. High Supply Air Temp: If the supply air temperature is 5 F (adj.) greater than setpoint.


	L. Heating Coil Valve:
	1. The controller shall measure the supply air temperature and modulate the heating coil valve to maintain its heating setpoint.
	2. The heating shall be enabled whenever:
	a. Outside air temperature is less than 60 F (adj.).
	b. AND the supply and return fan status is on.
	c. AND the cooling is not active.

	3. The heating coil valve shall open whenever:
	a. Supply air temperature drops from 40 F to 35 F (adj.).
	b. OR the freezestat is on.

	4. Alarms shall be provided as follows:
	a. Low Supply Air Temp: If the supply air temperature is 10 F (adj.) less than setpoint.


	M. Heating Coil Pump:
	1. The recirculation pump shall run whenever:
	a. The heating coil valve is enabled.
	b. OR the freezestat is on.

	2. Alarms shall be provided as follows:
	a. Heating Coil Pump Failure: Commanded on, but the status is off.
	b. Heating Coil Pump in Hand: Commanded off, but the status is on.
	c. Heating Coil Pump Runtime Exceeded: Status runtime exceeds a user definable limit.


	N. Economizer:
	1. The controller shall measure the mixed air temperature and modulate the economizer dampers in sequence to maintain a setpoint 2 F (adj.) less than the supply air temperature setpoint. The outside air damper shall maintain a minimum adjustable posit...
	2. The economizer shall be enabled whenever:
	a. Outside air temperature is less than 65 F (adj.).
	b. AND the outside air enthalpy is less than the 22 btu/lb (adj).
	c. AND the supply fan status is on.

	3. The economizer shall close whenever:
	a. Mixed air temperature drops from 40 F to 35 F (adj.).
	b. OR the freezestat is on.
	c. OR on loss of supply fan status.
	d. OR outside air enthalpy is greater than 22 btu/lb (adj).

	4. The outside and exhaust air dampers shall close, and the return air damper shall open when the supply and return fans are off.

	O. Minimum Outside Air Ventilation – Carbon Dioxide (CO2) Control:
	1. When in the occupied mode, the controller shall monitor zone CO2 concentrations served by this air handling unit. The controller shall take the highest zone CO2 concentration and modulate the outside air dampers open on rising CO2 concentrations, o...
	2. Alarms shall be provided as follows:
	a. High Zone Carbon Dioxide Concentration: If the highest zone CO2 concentration is greater than 1000 ppm (adj.).


	P. Mixed Air Temperature:
	1. The controller shall monitor the mixed air temperature and use as required for economizer control.
	2. Alarms shall be provided as follows:
	a. High Mixed Air Temp: If the mixed air temperature is greater than 90 F (adj.).
	b. Low Mixed Air Temp: If the mixed air temperature is less than 45 F (adj.).


	Q. Return Air Carbon Dioxide (CO2) Concentration Monitoring:
	1. The controller shall measure the return air CO2 concentration.
	2. Alarms shall be provided as follows:
	a. High Return Air Carbon Dioxide Concentration: If the return air CO2 concentration is greater than 1000ppm (adj.) when in the unit is running.


	R. Outside Air and Return Air Humidity:
	1. The controller shall monitor the return air humidity and use as required for economizer control or humidity control.
	2. Alarms shall be provided as follows:
	a. High Return Air Humidity: If the return air humidity is greater than seventy percent (70%) (adj.).
	b. Low Return Air Humidity: If the return air humidity is less than thirty-five percent (35%) (adj.).


	S. Return Air Temperature:
	1. The controller shall monitor the return air temperature and use as required for setpoint control or economizer control.
	2. Alarms shall be provided as follows:
	a. High Return Air Temp: If the return air temperature is greater than 90 F (adj.).
	b. Low Return Air Temp: If the return air temperature is less than 45 F (adj.).


	T. Supply Air Temperature:
	1. The controller shall monitor the supply air temperature.
	2. Alarms shall be provided as follows:
	a. High Supply Air Temp: If the supply air temperature is greater than 120 F (adj.).
	b. Low Supply Air Temp: If the supply air temperature is less than 45 F (adj.).


	U. A manual reset, low temperature control shall monitor the heating coil discharge air temperature. If the temperature of the discharge air should fall below 40 F (adjustable), the system shall stop the supply and return fan VFDs, open the heating va...
	V. The duct smoke detectors shall provide a signal to the BAS if products of combustion are present within the system or area served. The BAS will respond to this indication by shutting down the supply and return fan VFDs and closing the outside air d...
	W. Each fan VFD will be monitored for a fault status. If the VFD generates a fault error, an alarm shall be sent to the BAS operator workstation.
	X. A high static pressure switch shall monitor the supply duct static pressure. If the static pressure of the supply air duct exceeds the setpoint of the switch, the BAS shall command both the supply and exhaust fan VFDs to stop. An alarm shall then b...
	Y. A water detector will monitor the condensate pan for high water level.  If the condensate level switch detects water, an alarm will be generated at the operator workstation.

	4.5 ABSORPTION CHILLER AND COOLING TOWER
	A. The absorption chiller shall be provided with manufacturer installed controller.  Control contractor shall integrate the chiller controller to the DDC system.  Coordinate required chiller sequence of operation and available points list with the man...

	4.6 EXISTING TECOGEN SEQUENCE OF OPERATION
	A. The existing Tecogen sequence of operation, as included in Drawing M701, shall be reviewed and verified by the Controls Contractor in field. Deviations from existing sequence shall be documented and recorded for future reference.
	B. Controls Contractor shall provide an allowance to adjust setpoints and modify programming to suit project needs.

	4.7 AIR HANDLING UNIT (AHU-1) EXISTING SEQUENCE OF OPERATION
	A. The existing sequence of operation is included below for reference. Existing unity controller shall be removed. Existing sensors in the unit shall be replaced. Verify operation and replace as required.
	B. Occupied Mode:
	1. The supply and return fan shall remain off until there is a request for a heating, cooling, or Co2 flush. The supply fan and return fan shall start together; the supply fan will activate the PID loop in the supply fans VFD.  The VFD will look at th...
	2. Heating: The supply and return fans will turn on and follow the PID loop to maintain duct static and the heating valve will open one hundred percent (100%) until the heating request is satisfied, when satisfied the heating valve will close and supp...
	3. Cooling: The supply and return fans will turn on and follow the PID loop to maintain duct static. Unity will then determine if the outdoor temp and relative humidity (Outdoor Enthalpy) is ok to economize. If the Enthalpy meets the requirements the ...
	4. Economizer mode Cont. Within 300 seconds if the cooling request has not been satisfied Unity will send a cooling signal to the Johnson controls system to start the mechanical cooling.
	5. Mechanical Cooling: When the Johnson controls cooling command is activated it will look to see if the Cogeneration system is active if the Cogen shows an on status the Yazaki Absorption chiller will be called on and the medium hot water pump to sta...
	a. The Cooling tower PID will open the 3-way bypass valve to either bypass mode or spray basin.
	b. If within 300 seconds the cooling request has not satisfied the Dx. Cooling logic will be enabled.  The first stage of the Dx. Cooling will open the Condenser 1/Stage 1 and Condenser 2/Stage 1 pump down solenoids. After 30 seconds Condenser 1/Stage...
	c. Stage 2 will be Condenser 1/Compressor 2 which is tandem to Compressor 1, 30 seconds later Condenser 2/Compressor 2 will turn on.
	d. Stage 3 will be Condenser 1/Compressor 3 which is tandem to Compressor 1, 30 seconds later Condenser 2/Compressor 3 will turn on.
	e. Stage 4 will be Condenser 1/Compressor 4 which is tandem to Compressor 1, 30 seconds later Condenser 2/Compressor 4 will turn on.
	f. When the cooling request is no longer required, the compressors will stage off 4-3-2-1 when each stage last compressor is to turn off the pump down solenoid will turn off pumping down the system and the last compressor will turn off by its own low ...

	6. Co2 Flush: The supply and return fan will start and maintain static duct pressure of (.4INWC,) the outdoor and exhaust damper on the Main AHU will modulate to one hundred percent (100%) until satisfied.
	7. The Co2 sensor will monitor return duct CO2 and will start open the dampers within 200 ppm of the CO2 flush set point (900 ppm).  The system will maintain space temperature by either heating of cooling.
	8. When CO2 levels drop below 900 ppm, the outdoor and exhaust damper will start modulating close until it reached 200 ppm less than set point, the outdoor and exhaust dampers will close one hundred percent (100%), and the supply and exhaust fan will ...
	9. Alarms will be generated by out-of-range temperatures, abnormal CO2 levels, and poor unit performance. Unity will email alarms to users on Unity.  The cogeneration, absorber, and DX cooling will generate alarms either by equipment failure by status...


	END OF SECTION 230923


	232113 - HYDRONIC PIPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and specialties for the following:
	1. Heating medium piping.
	2. Chilled water piping
	3. Cooling water piping
	4. Makeup-water piping.
	5. Air control devices.
	6. Safety-valve-inlet and -outlet piping.
	7. Condensate drain piping.

	B. Related Sections include the following:
	1. Section 232123 "Hydronic Pumps" for pumps, motors, and accessories for hydronic piping.
	2. Section 232513 “Water Treatment for Closed-Loop Hydronic Systems”.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of the following:
	1. Valves.  Include flow and pressure drop curves based on manufacturer's testing for calibrated-orifice balancing valves and automatic flow-control valves.
	2. Air control devices.
	3. Hydronic specialties.

	B. Shop Drawings:  Detail, at ¼ (1:50) scale, the piping layout, fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and attachments of the same to the building structure.  Detail location o...

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Welding certificates.
	C. Field quality-control test reports.
	D. Water Analysis:  Submit a copy of the water analysis to illustrate water quality available at Project site.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For air control devices, hydronic specialties, and special-duty valves to include in emergency, operation, and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Differential Pressure Meter:  For each type of balancing valve and automatic flow control valve, include flowmeter, probes, hoses, flow charts, and carrying case.

	1.7 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code - Steel."
	B. Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX.
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.
	3. Safety valves and pressure vessels shall bear the appropriate ASME label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

	C. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME label.  Fabricate and stamp air separators and expansion tanks to c...


	PART 2 -  PRODUCTS
	2.1 COPPER TUBE AND FITTINGS
	A. Drawn-Temper Copper Tubing: ASTM B 88, Type K.
	B. Wrought-Copper Fittings:  ASME B16.22.
	C. Wrought-Copper Unions:  ASME B16.22.
	D. Copper Pressure-Seal-Joint Fittings:
	1. Fittings: Cast-brass, cast-bronze, or wrought-copper with EPDM O-ring seal in each end, compatible for propylene glycol applications.
	2. Minimum 200-psig working-pressure rating at 250 deg F (121 deg C).


	2.2 STEEL PIPE AND FITTINGS
	A. Steel Pipe:  ASTM A 53, black steel with plain ends; type, grade, and wall thickness as indicated in Part 3 "Piping Applications" Article.
	B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping Applications" Article.
	C. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3 "Piping Applications" Article.
	D. Wrought-Steel Fittings:  ASTM A 234, wall thickness to match adjoining pipe.
	E. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	1. Material Group:  1.1.
	2. End Connections:  Butt welding.
	3. Facings:  Raised face.

	F. Steel Pipe Nipples:  ASTM A 733, made of same materials and wall thicknesses as pipe in which they are installed.

	2.3 PLASTIC PIPE AND FITTINGS
	A. CPVC Plastic Pipe: ASTM F 441.
	1. CPVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM F 439 for Schedule 80 pipe.

	B. PVC Plastic Pipe: ASTM D 1785.
	1. PVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM D 2466 for Schedule 40 pipe.


	2.4 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless thickness or specific material is indicated.
	a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.


	B. Flange Bolts and Nuts:  ASME B18.2.1, stainless-steel.
	C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer unless otherwise indicated.
	D. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for joining copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.
	E. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	F. Gasket Material:  Thickness, material, and type suitable for fluid to be handled and working temperatures and pressures.
	G. Solvent Cements for CPVC Piping: ASTM F 493.

	2.5 TRANSITION FITTINGS
	A. Plastic-to-Metal Transition Fittings:
	1. One-piece fitting with one (1) threaded copper insert and one (1) solvent-cement-joint end of material and wall thickness to match plastic pipe material.

	B. Plastic-to-Metal Transition Unions:
	1. Copper end, solvent-cement-joint end of material and wall thickness to match plastic pipe material, rubber gasket, and threaded union.


	2.6 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Description:
	a. Standard: ASSE 1079.
	b. Factory-fabricated union assembly, for 250-psig minimum working pressure at 180 deg F (82 deg C).


	C. Dielectric Flanges:
	1. Description:
	a. Standard: ASSE 1079.
	b. Factory-fabricated companion-flange assembly, for 175-psig minimum working pressure as required to suit system pressures.


	D. Dielectric-Flange Kits:
	1. Description:
	a. Nonconducting materials for field assembly of companion flanges.
	b. Pressure Rating: 175 psig.
	c. Gasket: Neoprene or phenolic.
	d. Bolt Sleeves: Phenolic or polyethylene.
	e. Washers: Phenolic with steel backing washers.

	2. Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	3. Separate companion flanges and steel bolts and nuts shall have 300-psig minimum working pressure where required to suit system pressures.

	E. Dielectric Nipples:
	1. Description:
	a. Standard: IAPMO PS 66.
	b. Electroplated steel nipple, complying with ASTM F 1545.
	c. Pressure Rating: 300 psig at 225 deg F (107 deg C).
	d. End Connections: Male threaded or grooved.
	e. Lining: Inert and noncorrosive, propylene.



	2.7 VALVES
	A. Globe, Check, Ball, and Butterfly Valves:  Comply with requirements specified in Division 23 Section "General-Duty Valves for HVAC Piping."
	B. Automatic Temperature-Control Valves, Actuators, and Sensors:  Comply with requirements specified in Section 230923 "Direct Digital Control (DDC) System for HVAC."
	C. Bronze, Calibrated-Orifice, Balancing Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Armstrong Pumps, Inc.
	b. Bell & Gossett Domestic Pump; a division of ITT Industries
	c. Flow Design Inc.
	d. Griswold Controls
	e. Taco

	2. Body:  Bronze, ball or plug type with calibrated orifice or venturi.
	3. Ball:  Brass or stainless-steel.
	4. Plug:  Resin.
	5. Seat:  PTFE.
	6. End Connections:  Threaded or socket.
	7. Pressure Gage Connections:  Integral seals for portable differential pressure meter.
	8. Handle Style:  Lever, with memory stop to retain set position.
	9. CWP Rating: Minimum 125 psig.
	10. Maximum Operating Temperature:  250 deg F (121 deg C).

	D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Armstrong Pumps, Inc.
	b. Bell & Gossett Domestic Pump; a division of ITT Industries
	c. Flow Design Inc.
	d. Gerand Engineering Co.
	e. Griswold Controls
	f. Taco

	2. Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or venturi.
	3. Ball:  Brass or stainless-steel.
	4. Stem Seals:  EPDM O-rings.
	5. Disc:  Glass and carbon-filled PTFE.
	6. Seat:  PTFE.
	7. End Connections:  Flanged or grooved.
	8. Pressure Gage Connections:  Integral seals for portable differential pressure meter.
	9. Handle Style:  Lever, with memory stop to retain set position.
	10. CWP Rating:  Minimum 125 psig.
	11. Maximum Operating Temperature:  250 deg F (121 deg C).

	E. Unions:
	1. Design and Material:
	a. 0.50-2.0-inch brass O-ring type union. EPDM O-ring.

	2. Minimum Ratings: 600 psig at 250 F.

	F. Y- Strainers:
	1. Design and Material:
	a. 0.50-2.0-inch forged or cast brass body.
	1) EPDM O-ring.
	2) Plated steel handle with vinyl grip.
	3) Blow out-proof stem.
	4) Chrome plated ball with Teflon seats.
	5) 20 mesh stainless-steel screen with removable cap.
	6) SWT fixed end.
	7) SWT tailpiece
	8) Minimum Rating: 600 psig at 250 F.
	9) Strainer shall be fitted with a hose end blow down valve with cap and chain.

	b. 2.5-12.0-inch cast iron body.
	1) Fiber gasket.
	2) Stainless-steel strainer screen.
	3) ANSI 125# flanged.
	4) Lug type ductile iron butterfly valve mounted on the inlet.
	5) Minimum Rating: 175 psig at 250 F.



	G. Manual Air Vents:
	1. Design and Material:
	a. Brass body.
	b. Knurled slotted handle.
	c. Blowout-proof stem.
	d. Side vent, 1/4" NPT.
	e. Extended length.
	f. Minimum Ratings: 400 psig at 250 F.


	H. Hoses:
	1. Design and Material:
	a. 0.50-2.0-inch inner core of EPDM suitable for water temperatures between 40 F and 230 F.
	b. Outer braided cover of stainless-steel with brass fittings.
	c. Double crimp ss ferrules.
	d. Minimum Ratings Temperature Range: 5 F to 212 F.
	1) ½-inch; 375 psig operating, 1500 psig burst.
	2) ¾-inch; 300 psig operating, 1200 psig burst.
	3) 1-inch; 225 psig operating, 900 psig.



	I. Ball Valve:
	1. Design and Material:
	a. 0.50-2.0-inch forged or cast brass body.
	b. EPDM O-ring.
	c. Plated steel handle with vinyl grip.
	d. Blow out-proof stem.
	e. Chrome plated ball with Teflon seats.
	f. SWT fixed end.
	g. SWT tailpieces.
	h. Minimum Ratings: 600 psig at 250 F.


	J. Pressure/Temperature Ports:
	1. Design and Material:
	a. PT brass body.
	1) Dual durometer EPDM core.
	2) Brass cap with EPDM O-ring and neoprene strap.
	3) Accepts 1/8-inch-diameter gage adapter or thermometer stem.
	4) 1/4" and 1/2" NPT.

	b. Minimum Ratings: 500 psig at 250 F.



	2.8 AIR CONTROL DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Amtrol, Inc.
	2. Armstrong Pumps, Inc.
	3. Bell & Gossett Domestic Pump; a division of ITT Industries
	4. Taco

	B. Manual Air Vents:
	1. Body:  Bronze.
	2. Internal Parts:  Nonferrous.
	3. Operator:  Screwdriver or thumbscrew.
	4. Inlet Connection:  NPS 1/2 (DN 15).
	5. Discharge Connection:  NPS 1/8 (DN 6).
	6. CWP Rating:  150 psig.
	7. Maximum Operating Temperature:  225 deg F (107 deg C).

	C. Automatic Air Vents:
	1. Body:  Bronze or cast iron.
	2. Internal Parts:  Nonferrous.
	3. Operator:  Noncorrosive metal float.
	4. Inlet Connection:  NPS 1/2 (DN 15).
	5. Discharge Connection:  NPS 1/4 (DN 8).
	6. CWP Rating:  150 psig.
	7. Maximum Operating Temperature:  240 deg F (116 deg C).

	D. Expansion Tanks:
	1. Tank:  Welded steel, rated for 125-psig working pressure and 375 deg F (191 deg C) maximum operating temperature, with taps in bottom of tank for tank fitting and taps in end of tank for gage glass.  Tanks shall be factory tested with taps fabricat...
	2. Air-Control Tank Fitting:  Cast-iron body, copper-plated tube, brass vent tube plug, and stainless-steel ball check, 100-gallon unit only; sized for compression-tank diameter.  Provide tank fittings for 125-psig working pressure and 250 deg F (121 ...
	3. Tank Drain Fitting:  Brass body, nonferrous internal parts; 125-psig working pressure and 240 deg F (116 deg C) maximum operating temperature; constructed to admit air to compression tank, drain water, and close off system.
	4. Gage Glass:  Full height with dual manual shutoff valves, ¾-inch-diameter gage glass, and slotted-metal glass guard.

	E. Replaceable Bladder-Type Expansion Tanks:
	1. Tank:  Welded steel, rated for 125-psig working pressure and 375 deg F (191 deg C) maximum operating temperature.  Factory test with taps fabricated and supports installed and labeled according to ASME Boiler and Pressure Vessel Code:  Section VIII...
	2. Bladder:  Replaceable heavy duty Butyl rubber. Securely sealed into tank to separate air charge from system water to maintain required expansion capacity.
	3. Air-Charge Fittings:  Schrader valve, stainless-steel with EPDM seats.

	F. Tangential-Type Air Separators:
	1. Tank:  Welded steel; ASME constructed and labeled for 125-psig minimum working pressure and 375 deg F (191 deg C) maximum operating temperature.
	2. Air Collector Tube:  Perforated stainless-steel, constructed to direct released air into expansion tank.
	3. Tangential Inlet and Outlet Connections:  Threaded for NPS 2 (DN 50) and smaller; flanged connections for NPS 2-1/2 (DN 65) and larger.
	4. Blowdown Connection:  Threaded.
	5. Size:  Match system flow capacity.

	G. Air Purgers:
	1. Body:  Cast iron with internal baffles that slow the water velocity to separate the air from solution and divert it to the vent for quick removal.
	2. Maximum Working Pressure:  150 psig.
	3. Maximum Operating Temperature:  250 deg F (121 deg C).


	2.9 HYDRONIC PIPING SPECIALTIES
	A. Y-Pattern Strainers:
	1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
	2. End Connections:  Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for NPS 2-1/2 (DN 65) and larger.
	3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with fifty percent (50%) free area.
	4. CWP Rating:  125 psig.

	B. Basket Strainers:
	1. Body:  ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom drain connection.
	2. End Connections:  Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for NPS 2-1/2 (DN 65) and larger.
	3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with fifty percent (50%) free area.
	4. CWP Rating:  125 psig.

	C. Stainless-Steel Bellow, Flexible Connectors:
	1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket.
	2. End Connections:  Threaded or flanged to match equipment connected.
	3. Performance:  Capable of ¾-inch misalignment.
	4. CWP Rating:  150 psig.
	5. Maximum Operating Temperature:  250 deg F (121 deg C).

	D. Expansion fittings are specified in Division 23 Section "Expansion Fittings and Loops for HVAC Piping."


	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Heating medium piping, aboveground, NPS 2 (DN 50) and smaller shall be the following:
	1. Type K drawn-temper copper tubing, wrought-copper fittings, and brazed or pressure-seal joints.

	B. Heating medium piping, aboveground, NPS 2-1/2 (DN 65) and larger, shall be the following:
	1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange fittings, and welded and flanged joints.

	C. Chilled water piping, aboveground, NPS 2 (DN 50) and smaller shall be the following:
	1. Type K drawn-temper copper tubing, wrought-copper fittings, and brazed or pressure-seal joints.

	D. Chilled water piping, aboveground, NPS 2-1/2 (DN 65) and larger, shall be the following:
	1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange fittings, and welded and flanged joints.

	E. Cooling water piping installed aboveground shall be the following:
	1. Schedule 80 CPVC plastic pipe and fittings and solvent-welded joints.

	F. Makeup-water piping installed aboveground shall be the following:
	1. Type K drawn-temper copper tubing, wrought-copper fittings, and brazed or pressure-seal joints.

	G. Condensate-Drain Piping: Schedule 40 PVC plastic pipe and fittings and solvent-welded joints.
	H. Cooling Tower Drain Piping: Schedule 80 CPVC plastic pipe and fittings and solvent-welded joints.
	I. Air-Vent Piping:
	1. Inlet:  Same as service where installed with metal-to-plastic transition fittings for plastic piping systems according to the piping manufacturer's written instructions.
	2. Outlet:  Type K, annealed-temper copper tubing with soldered or flared joints.

	J. Safety-Valve-Inlet and -Outlet Piping for Heating Medium Piping:  Same materials and joining methods as for piping specified for the service in which safety valve is installed with metal-to-plastic transition fittings for plastic piping systems acc...

	3.2 VALVE APPLICATIONS
	A. Install shutoff-duty valves at each branch connection to supply mains, and at supply connection to each piece of equipment.
	B. Install calibrated-orifice, balancing valves at each branch connection to return main.
	C. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling terminal.
	D. Install check valves at each pump discharge and elsewhere as required to control flow direction.
	E. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and Pressure Vessel Code.  Install drip-pan elbow on safety-valve outlet and pipe without valves to the outdoors; and pipe drain to nearest floor drain or as ind...
	F. Install pressure-reducing valves at makeup-water connection to regulate system fill pressure.

	3.3 PIPING INSTALLATIONS
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicate piping locations and arrangements if such were used to size pipe and calculate friction loss, expansion, pump sizing, and other design co...
	B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Select system components with pressure rating equal to or greater than system operating pressure.
	K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	L. Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) ball valve, and short NPS 3/4 (DN 20) threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	O. Install branch connections to mains using tee fittings in main pipe, with the branch connected to the bottom of the main pipe.  For up-feed risers, connect the branch to the top of the main pipe.
	P. Install valves according to Division 23 Section "General-Duty Valves for HVAC Piping."
	Q. Install unions in piping, NPS 2 (DN 50) and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	R. Install flanges in piping, NPS 2-1/2 (DN 65) and larger, at final connections of equipment and elsewhere as indicated.
	S. Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, in-line pump, and elsewhere as indicated.  Install NPS 3/4 (DN 20) nipple and ball valve in blowdown connection of strainers NPS 2 (DN 50) and larger.  ...
	T. Identify piping as specified in Section 230553 "Identification for HVAC Piping and Equipment."
	U. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 23 Section "Common Work Results for HVAC Piping."
	V. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 23 Section.
	W. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 23 Section.

	3.4 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	D. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	E. Welded Joints: Construct joints according to AWS D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	F. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	G. Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. CPVC Piping: Join according to ASTM D 2846 Appendix.
	3. PVC Pressure Piping: Join ASTM D 1785 schedule number, PVC pipe, and PVC socket fittings according to ASTM D 2672. Join other-than-schedule number PVC pipe and socket fittings according to ASTM D 2855.
	4. PVC Non-Pressure Piping: Join according to ASTM D 2855.

	H. Pressure-Sealed Joints: Use manufacturer-recommended tools and procedure. Leave insertion marks on pipe after assembly.

	3.5 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric nipples.
	C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges.
	D. Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange kits.

	3.6 VALVE PACKAGE INSTALLATION
	A. The straight pipe required to achieve three percent (3%) F.S. accuracy shall be incorporated as an integral part of the 0.50- to 2-inch valve assembly. Five (5) pipe diameters of straight pipe are required from a control valve for sizes 2.5- to 10-...
	B. Install balancing valves on the return lines of the coil as recommended by ASHRAE.
	C. Install in accordance with the manufacturer’s instructions.

	3.7 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements in Section 230529 “Hangers and Supports for HVAC Piping and Equipment” for hanger, support, and anchor devices. Comply with the following requirements for maximum spacing of supports.
	B. Comply with requirements in Section 230548 “Vibration and Seismic Controls for HVAC Piping and Equipment” for seismic restraints.
	C. Install hangers for copper tubing and steel piping, with maximum horizontal spacing and minimum rod diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	D. Support horizontal piping within 12 inches of each fitting and coupling.
	E. Support vertical runs of copper tubing and steel piping to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	F. Support vertical runs of CPVC and PVC piping to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	G. Install hangers for plastic piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.8 TERMINAL EQUIPMENT CONNECTIONS
	A. Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.
	C. Install bypass piping with globe valve around control valve. If parallel control valves are installed, only one (1) bypass is required.
	D. Install ports for pressure gauges and thermometers at coil inlet and outlet connections. Comply with requirements in Section 230519 "Meters and Gages for HVAC Piping."

	3.9 HYDRONIC SPECIALTIES INSTALLATION
	A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for system air venting.
	B. Install automatic air vents at high points of system piping in mechanical equipment rooms only.  Manual vents at heat-transfer coils and elsewhere as required for air venting.
	C. Install in-line air separators in pump suction.  Install drain valve on air separators NPS 2 (DN 50) and larger.
	D. Install tangential air separator in pump suction.  Install blowdown piping with gate or full-port ball valve; extend full size to nearest floor drain.
	E. Install expansion tanks above the air separator.  Install tank fitting in tank bottom and charge tank.  Use manual vent for initial fill to establish proper water level in tank.
	1. Install tank fittings that are shipped loose.




	232123 - HYDRONIC PUMPS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Close-coupled, end-suction centrifugal pump.


	1.3 ACTION SUBMITTALS
	A. Product Data:  Include certified performance curves and rated capacities, operating characteristics, furnished specialties, final impeller dimensions, and accessories for each type of product indicated.  Indicate pump's operating point on curves.
	B. Complete Package information Product Data including:
	1. System summary sheet (where applicable).
	2. Shop drawing indicating dimensions, required clearances and location and size of each field connection.
	3. Power and control wiring diagram.
	4. System profile analysis including pump curves, system curve, and variable speed pump curves (where applicable).
	5. Pump data sheets – Rated capacities of selected models and indication of pump’s operating point on curves.
	6. Submittals on furnished specialties and accessories.
	7. Submittals must be specific to this project. Generic submittals will not be accepted.
	8. Hanging and support requirements should follow the recommendations in the manufacturer’s installation instructions.

	C. Shop Drawings:
	1. Show pump layout and connections.  Include setting drawings with templates for installing foundation and anchor bolts and other anchorages.
	2. Wiring Diagrams:  Power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For pumps to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain hydronic pumps through one source from a single manufacturer.
	B. Product Options:  Drawings indicate size, profiles, and dimensional requirements of hydronic pumps and are based on the specific system indicated.  Refer to Section 016000 "Product Requirements."
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. UL Compliance:  Comply with UL 778 for motor-operated water pumps.
	E. All equipment or components of this specification section shall meet or exceed the requirements and quality of the items herein specified, or as denoted on the Drawings.
	F. Ensure pump operation at specified system fluid temperatures without vapor binding and cavitation, are non-overloading in parallel or individual operation, and operate to ANSI/HI 9.6.3.1 standard for Preferred Operating Region (POR) unless otherwis...
	G. Ensure pump pressure ratings are at least equal to system’s maximum operating pressure at point where installed, but not less than specified.
	H. Equipment manufacturer shall be a company specializing in manufacture, assembly, and field performance of provided equipment with a minimum of twenty (20) years’ experience.
	I. Equipment provider shall be responsible for providing certified equipment start-up and, when noted, an in the field certified training session. New pump start-up shall be for the purpose of determining pump alignment, lubrication, voltage, and ampe...

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Manufacturer's Preparation for Shipping:  Clean flanges and exposed machined metal surfaces and treat with anticorrosion compound after assembly and testing.  Protect flanges, pipe openings, and nozzles with wooden flange covers or with screwed-in ...
	B. Store pumps in dry location.
	C. Retain protective covers for flanges and protective coatings during storage.
	D. Protect bearings and couplings against damage from sand, grit, and other foreign matter.
	E. Comply with pump manufacturer's written rigging instructions.

	1.7 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.

	1.8 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Mechanical Seals:  One (1) mechanical seal for each model type of pump scheduled.



	PART 2 -  PRODUCTS
	2.1 CLOSE-COUPLED, END SUCTION PUMP
	A. Basis of Design:
	1. Goulds Water Technology, a Xylem brand.

	B. Description:
	1. Horizontal close-coupled, end suction centrifugal pump unit.
	2. Pump unit shall be of one manufacturer and provided complete including electric motor.

	C. Pump Construction:
	1. Casing:
	a. The pump casing shall be concentric volute type, back pull-out design with ANSI Class 150 flanged suction and discharge connections and shall be constructed of ANSI Type 316L stainless-steel material.
	b. The pump discharge nozzle shall be center line oriented to allow simplified system design and installation.
	c. The complete pump unit shall be supported by the motor.
	d. Pump casing drain shall be provided with stainless-steel plugs.

	2. Wear Ring:
	a. A replaceable labyrinth type suction wear ring of ANSI Type 316L stainless-steel shall be provided and held securely by means of an interference fit in the casing suction.

	3. Impeller:
	a. The pump impeller shall be of enclosed design, constructed of ANSI Type 316L stainless-steel material, and key driven. A stainless-steel bolt and washer shall provide positive attachment of the impeller to the motor shaft.

	4. Seal Housing:
	a. The seal housing shall be constructed of ANSI Type 316L stainless-steel material and shall hold the stationary seat of the mechanical shaft seal. The seal housing shall be clamped in place over a machined fit on the motor adapter by the pump casing...

	5. Mechanical Seal:
	a. The pump shaft seal shall be a John Crane Type 21 mechanical seal or equal, constructed of the following materials:
	1) Seal Type: Standard.
	2) Stationary Face: Silicon carbide.
	3) Rotating Face: Carbon.
	4) Elastomers : Viton.
	5) Metal Components: 18-8 stainless-steel.


	6. Shaft Sleeve:
	a. The pump shaft sleeve shall be constructed of ANSI Type 316L stainless-steel and shall be of the hook type design. Locked in place by the impeller without necessity of other mechanical locking devices. The sleeve design must allow the motor shaft t...

	7. Motor Mounting Adapter:
	a. The rigid motor adapter of ASTM A 48 CL20 cast iron construction shall support the pump liquid end and maintain pump to motor alignment. A bottom port shall be provided to allow condensation or seal leakage to drain and not be retained within the a...

	8. Electric Motor:
	a. The motor shall be non-overloading NEMA standard design with JM shaft extension suitable for close-coupled pump mounting.



	2.2 PUMP SPECIALTY FITTINGS
	A. Suction Diffuser:  Angle pattern, 175-psig pressure rating, cast -iron body and end cap, pump-inlet fitting; with bronze startup and bronze or stainless-steel permanent strainers; stainless-steel straightening vanes; drain plug; and factory-fabrica...
	B. Triple-Duty Valve:  Angle or straight pattern, 175-psig pressure rating, cast-iron body, pump-discharge fitting; with drain plug and bronze-fitted shutoff, balancing, and check valve features.  Brass gage ports with integral check valve, and orific...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine equipment foundations and anchor-bolt locations for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	B. Examine roughing-in for piping systems to verify actual locations of piping connections before pump installation.
	C. Examine foundations and inertia bases for suitable conditions where pumps are to be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PUMP INSTALLATION
	A. Install pump in accordance with manufacturer’s requirements.
	B. Install pump with access for periodic maintenance including removal of motors, impellers, couplings, and accessories.
	C. Independently support pumps and piping so weight of piping is not supported by pumps and weight of pumps is not supported by piping.
	D. Locate pump as near liquid source as possible (below level of liquid for automatic operation).
	E. Protect from freezing or floods. Provide with waterproof insulated cover.
	F. Allow adequate space for servicing and ventilation.
	G. For close-coupled pumps, the mounting frame must be flat and substantial to eliminate strain when tightening bolts. Use rubber mounts to minimize noise and vibration. Tighten motor hold-down bolts before connecting piping to pump.
	H. Level or plumb suction and discharge flanges.
	I. All piping must be supported independently of the pump and must “line-up” naturally. Never draw piping into place by forcing the pump suction and discharge connections.
	J. Angular alignment of the flanges can best be accomplished using calipers at bolt locations.
	K. After completing piping, rotate unit by hand to check for binding.

	3.3 ALIGNMENT
	A. No field alignment is necessary on close-coupled pumps.
	B. Even though the pump-motor unit may have a factory alignment, in transit this alignment could be disturbed and must be checked prior to running.
	C. Check the tightness of all hold-down bolts before checking the alignment.
	D. If re-alignment is necessary, always move the motor. Shim as required.
	E. Final alignment is achieved when parallel and angular requirements are achieved with both pump and motor hold down bolts tight.
	1. Always recheck both alignments after adjusting.

	F. Parallel misalignment exists when the shafts are not concentric. Place dial indicator on one (1) hub and rotate this hub 360º while taking readings on the outside diameter of the other hub. Parallel alignment occurs when Total Indicator Reading is ...
	G. Angular misalignment exists when the shafts are not parallel. Place dial indicator on one (1) hub and rotate this hub 360º while taking readings on the face of the other hub. Angular alignment is achieved when Total Indicator Reading is 0.005-inch ...

	3.4 CONNECTIONS
	A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to machine to allow service and maintenance.
	C. Connect piping to pumps.  Install valves that are same size as piping connected to pumps.
	D. Reduction from line size to pump connection size shall be made with eccentric reducers attached to the pump with tops flat to allow continuity of flow.
	E. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.
	F. Furnish and install triple duty valves on the discharge side of all pumps and furnish and install a line size shut-off valve on the suction side of all pumps. Anywhere that five (5) straight pipe diameters of pipe can not be provided on the inlet s...
	G. Install suction diffuser and shutoff valve on suction side of pumps.
	H. Provide temperature and pressure gauges at suction and discharge side of pumps.
	I. Install flexible connectors on suction and discharge sides of base-mounted pumps between pump casing and valves.
	J. Install pressure gages on pump suction and discharge, at integral pressure-gage tapping, or install single gage with multiple input selector valve.
	K. Install check valve and gate or ball valve on each condensate pump unit discharge.
	L. Proper access space around a device should be left for servicing the component. No less than the minimum recommended by the manufacturer.
	M. Provide an adequate number of isolation valves for service and maintenance of the system and its components.
	N. On systems where the final balancing procedure requires the triple duty valve to be throttled more than twenty-five percent (25%) to attain design flow (on a constant speed pumping system), and no future capacity has been built into the pump the pu...
	O. On systems with variable speed pumping system, the pump impeller shall not be trimmed. The pump provider and engineer of record, based on the balancing contractor’s reports, shall determine the final speed of pump.
	P. All piping shall be brought to equipment and pump connections in such a manner so as to prevent the possibility of any loads or stresses being applied to the connections or piping. All piping shall be fitted to the pumps even though piping adjustme...
	Q. On components that require draining, Contractor must provide piping to and discharging into appropriate drains.
	R. Provide drains for bases and seals, piped to and discharging into floor drains.
	S. Power wiring, as required, shall be the responsibility of the electrical contractor. All wiring shall be performed per manufacturer’s instruction and applicable state, federal, and local codes.
	T. Control wiring for remote mounted switches and sensor/transmitters shall be the responsibility of the controls contractor. All wiring shall be performed per manufacturer’s instructions and applicable state, federal, and local codes.
	U. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."

	3.5 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Check piping connections for tightness.
	3. Clean strainers on suction piping.
	4. Perform the following startup checks for each pump before starting:
	a. Verify bearing lubrication.
	b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to rotate with pump hot and cold.  If pump is bound or drags, do not operate until cause of trouble is determined and corrected.
	c. Verify that pump is rotating in the correct direction.

	5. Prime pump by opening suction valves and closing drains and prepare pump for operation.
	6. Start motor.
	7. Open discharge valve slowly.


	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain hydronic pumps.  Refer to Section 017900 "Demonstration and Training."



	232300 - Refrigerant Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Refrigerant pipes and fittings.
	2. Refrigerant piping valves and specialties.
	3. Refrigerants.

	B. Related Sections include the following:
	1. Section 230719 "HVAC Piping Insulation".
	2. Section 238126 “Split-System Air-Conditioners”.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of valve, refrigerant piping, and piping specialty.
	1. Include pressure drop, based on manufacturer's test data, for the following:
	a. Thermostatic expansion valves.
	b. Solenoid valves.
	c. Filter dryers.
	d. Strainers.
	e. Pressure-regulating valves.


	B. Shop Drawings:
	1. Show layout of refrigerant piping and specialties, including pipe, tube, and fitting sizes; flow capacities; valve arrangements and locations; slopes of horizontal runs; oil traps; double risers; wall and floor penetrations; and equipment connectio...
	2. Show piping size and piping layout, including oil traps, double risers, specialties, and pipe and tube sizes to accommodate, as a minimum, equipment provided, elevation difference between compressor and evaporator, and length of piping to ensure pr...
	3. Show interface and spatial relationships between piping and equipment.
	4. Shop Drawing Scale: ¼-inch equals 1 foot.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For refrigerant valves and piping specialties to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to 2010 ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."
	B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."
	C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."

	1.7 PRODUCT STORAGE AND HANDLING
	A. Store piping with end caps in place to ensure that piping interior and exterior are clean when installed.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Line Test Pressure for Refrigerant R-410A:
	1. Suction Lines for Air-Conditioning Applications: 300 psig.
	2. Suction Lines for Heat-Pump Applications: 535 psig.
	3. Hot-Gas and Liquid Lines: 535 psig.


	2.2 COPPER TUBE AND FITTINGS
	A. Copper Tube: ASTM B 280, Type ACR.
	B. Wrought-Copper Fittings: ASME B16.22.
	C. Wrought-Copper Unions: ASME B16.22.
	D. Brazing Filler Metals: AWS A5.8.
	E. Flexible Connectors:
	1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective jacket.
	2. End Connections: Socket ends.
	3. Offset Performance: Capable of minimum ¾-inch misalignment in minimum 7-inch-long assembly.
	4. Working Pressure Rating: Factory test at minimum 500 psig.
	5. Maximum Operating Temperature: 250 deg F.


	2.3 VALVES AND SPECIALTIES
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Danfoss Inc.
	2. Heldon Products; Henry Technologies
	3. Parker Hannifin Corp.
	4. Paul Mueller Company

	B. Diaphragm Valves:
	1. Body and Bonnet: Forged brass or cast bronze; globe design with straight-through or angle pattern.
	2. Diaphragm: Phosphor bronze and stainless-steel with stainless-steel spring.
	3. Operator: Rising stem and hand wheel.
	4. Seat: Nylon.
	5. End Connections: Socket, union, or flanged.
	6. Working Pressure Rating: 500 psig.
	7. Maximum Operating Temperature: 275 deg F.

	C. Packed-Angle Valves:
	1. Body and Bonnet: Forged brass or cast bronze.
	2. Packing: Molded stem, back seating, and replaceable under pressure.
	3. Operator: Rising stem.
	4. Seat: Non-rotating, self-aligning polytetrafluoroethylene.
	5. Seal Cap: Forged-brass or valox hex cap.
	6. End Connections: Socket, union, threaded, or flanged.
	7. Working Pressure Rating: 500 psig.
	8. Maximum Operating Temperature: 275 deg F.

	D. Check Valves:
	1. Body: Ductile iron, forged brass, or cast bronze; globe pattern.
	2. Bonnet: Bolted ductile iron, forged brass, or cast bronze; or brass hex plug.
	3. Piston: Removable polytetrafluoroethylene seat.
	4. Closing Spring: Stainless-steel.
	5. Manual Opening Stem: Seal cap, plated-steel stem, and graphite seal.
	6. End Connections: Socket, union, threaded, or flanged.
	7. Maximum Opening Pressure: 0.50 psig.
	8. Working Pressure Rating: 500 psig.
	9. Maximum Operating Temperature: 275 deg F.

	E. Service Valves:
	1. Body: Forged brass with brass cap including key end to remove core.
	2. Core: Removable ball-type check valve with stainless-steel spring.
	3. Seat: Polytetrafluoroethylene.
	4. End Connections: Copper spring.
	5. Working Pressure Rating: 500 psig.

	F. Refrigerant Locking Caps:
	1. Description: Locking-type, tamper-resistant, threaded caps to protect refrigerant charging ports from unauthorized refrigerant access and leakage.
	2. Material: Brass, with protective shroud or sleeve.
	3. Special Tool: For installing and unlocking.

	G. Solenoid Valves: Comply with AHRI 760 and UL 429; listed and labeled by a National Recognized Testing Laboratory (NRTL).
	1. Body and Bonnet: Plated steel.
	2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless-steel.
	3. Seat: Polytetrafluoroethylene.
	4. End Connections: Threaded.
	5. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location with ½-inch conduit adapter, and appropriate voltage ac coil.
	6. Working Pressure Rating: 400 psig.
	7. Maximum Operating Temperature: 240 deg F.

	H. Safety Relief Valves: Comply with 2010 ASME Boiler and Pressure Vessel Code; listed and labeled by an NRTL.
	1. Body and Bonnet: Ductile iron and steel, with neoprene O-ring seal.
	2. Piston, Closing Spring, and Seat Insert: Stainless-steel.
	3. Seat: Polytetrafluoroethylene.
	4. End Connections: Threaded.
	5. Working Pressure Rating: 400 psig.
	6. Maximum Operating Temperature: 240 deg F.

	I. Thermostatic Expansion Valves: Comply with AHRI 750.
	1. Body, Bonnet, and Seal Cap: Forged brass or steel.
	2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless-steel.
	3. Packing and Gaskets: Non-asbestos.
	4. Capillary and Bulb: Copper tubing filled with refrigerant charge.
	5. Suction Temperature:40 deg F.
	6. Superheat: Adjustable.
	7. Reverse-flow option (for heat-pump applications).
	8. End Connections: Socket, flare, or threaded union.
	9. Working Pressure Rating: 700 psig.

	J. Hot-Gas Bypass Valves: Comply with UL 429; listed and labeled by an NRTL.
	1. Body, Bonnet, and Seal Cap: Ductile iron or steel.
	2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless-steel.
	3. Packing and Gaskets: Non-asbestos.
	4. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless-steel.
	5. Seat: Polytetrafluoroethylene.
	6. Equalizer: External.
	7. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location with ½-inch conduit adapter and 24-V ac coil.
	8. End Connections: Socket.
	9. Throttling Range: Maximum 5 psig
	10. Working Pressure Rating: 500 psig.
	11. Maximum Operating Temperature: 240 deg F.

	K. Angle-Type Strainers:
	1. Body: Forged brass or cast bronze.
	2. Drain Plug: Brass hex plug.
	3. Screen: 100-mesh monel.
	4. End Connections: Socket or flare.
	5. Working Pressure Rating: 500 psig.
	6. Maximum Operating Temperature: 275 deg F.

	L. Moisture/Liquid Indicators:
	1. Body: Forged brass.
	2. Window: Replaceable, clear, fused glass window with indicating element protected by filter screen.
	3. Indicator: Color coded to show moisture content in parts per million (ppm).
	4. Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm.
	5. End Connections: Socket or flare.
	6. Working Pressure Rating: 500 psig.
	7. Maximum Operating Temperature: 240 deg F.

	M. Replaceable-Core Filter Dryers: Comply with AHRI 730.
	1. Body and Cover: Painted-steel shell with ductile-iron cover, stainless-steel screws, and neoprene gaskets.
	2. Filter Media: 10-micron, pleated with integral end rings; stainless-steel support.
	3. Desiccant Media: Activated alumina or charcoal.
	4. Designed for reverse flow (for heat-pump applications).
	5. End Connections: Socket.
	6. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential measurement.
	7. Maximum Pressure Loss: 2 psig.
	8. Working Pressure Rating: 500 psig.
	9. Maximum Operating Temperature: 240 deg F.

	N. Permanent Filter Dryers: Comply with AHRI 730.
	1. Body and Cover: Painted-steel shell.
	2. Filter Media: 10-micron, pleated with integral end rings; stainless-steel support.
	3. Desiccant Media: Activated alumina.
	4. Designed for reverse flow (for heat-pump applications).
	5. End Connections: Socket.
	6. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential measurement.
	7. Maximum Pressure Loss: 2 psig.
	8. Working Pressure Rating: 500 psig.
	9. Maximum Operating Temperature: 240 deg F.

	O. Receivers: Comply with AHRI 495.
	1. Comply with 2010 ASME Boiler and Pressure Vessel Code; listed and labeled by an NRTL.
	2. Comply with UL 207; listed and labeled by an NRTL.
	3. Body: Welded steel with corrosion-resistant coating.
	4. Tappings: Inlet, outlet, liquid level indicator, and safety relief valve.
	5. End Connections: Socket or threaded.
	6. Working Pressure Rating: 500 psig.
	7. Maximum Operating Temperature: 275 deg F.

	P. Liquid Accumulators: Comply with AHRI 495.
	1. Body: Welded steel with corrosion-resistant coating.
	2. End Connections: Socket or threaded.
	3. Working Pressure Rating: 500 psig.
	4. Maximum Operating Temperature: 275 deg F.


	2.4 REFRIGERANTS
	A. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.
	B. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Atofina Chemicals, Inc.
	2. DuPont Company; Fluorochemicals Div.
	3. Honeywell, Inc.; Genetron Refrigerants
	4. INEOS Fluor Americas LLC



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A
	A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications:  Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed joints.
	B. Hot-Gas and Liquid Lines:  Copper, Type ACR annealed- or drawn-temper tubing and wrought-copper fittings with brazed joints.
	C. Safety-Relief-Valve Discharge Piping: Copper, Type ACR, annealed- or drawn-temper tubing and wrought-copper fittings with brazed joints.

	3.2 VALVE AND SPECIALTY APPLICATIONS
	A. Install diaphragm packless valves in suction and discharge lines of compressor.
	B. Install service valves for gage taps at inlet and outlet of hot-gas bypass valves and strainers if they are not an integral part of valves and strainers.
	C. Install a check valve at the compressor discharge and a liquid accumulator at the compressor suction connection.
	D. Except as otherwise indicated, install diaphragm packless valves on inlet and outlet side of filter dryers.
	E. Install a full-size, three-valve bypass around filter dryers.
	F. Install solenoid valves upstream from each expansion valve and hot-gas bypass valve. Install solenoid valves in horizontal lines with coil at top.
	G. Install thermostatic expansion valves as close as possible to distributors on evaporators.
	1. Install valve so diaphragm case is warmer than bulb.
	2. Secure bulb to clean, straight, horizontal section of suction line using two (2) bulb straps. Do not mount bulb in a trap or at bottom of the line.
	3. If external equalizer lines are required, make connection where it will reflect suction-line pressure at bulb location.

	H. Install safety relief valves where required by 2010 ASME Boiler and Pressure Vessel Code. Pipe safety-relief-valve discharge line to outside according to ASHRAE 15.
	I. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or at the inlet of the evaporator coil capillary tube.
	J. Install strainers upstream from and adjacent to the following unless they are furnished as an integral assembly for the device being protected:
	1. Solenoid valves.
	2. Thermostatic expansion valves.
	3. Compressor.

	K. Install filter dryers in liquid line between compressor and thermostatic expansion valve, and in the suction line at the compressor.
	L. Install receivers sized to accommodate pump-down charge.
	M. Install flexible connectors at compressors.

	3.3 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems; indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. I...
	B. Install refrigerant piping according to ASHRAE 15.
	C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping adjacent to machines to allow service and maintenance.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Select system components with pressure rating equal to or greater than system operating pressure.
	J. Refer to Section 230923 "Direct Digital Control (DDC) System for HVAC" for solenoid valve controllers, control wiring, and sequence of operation.
	K. Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings.
	L. Arrange piping to allow inspection and service of refrigeration equipment. Install valves and specialties in accessible locations to allow for service and inspection. Install access doors or panels if valves or equipment requiring maintenance is co...
	M. Install refrigerant piping in protective conduit where installed below ground.
	N. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical injury.
	O. Slope refrigerant piping as follows:
	1. Install horizontal hot-gas discharge piping with a uniform slope downward away from compressor.
	2. Install horizontal suction lines with a uniform slope downward to compressor.
	3. Install traps and double risers to entrain oil in vertical runs.
	4. Liquid lines may be installed level.

	P. When brazing, remove solenoid-valve coils and sight glasses; also remove valve stems, seats, and packing, and accessible internal parts of refrigerant specialties. Do not apply heat near expansion-valve bulb.
	Q. Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for insulation installation.
	R. Identify refrigerant piping and valves according to Section 230553 "Identification for HVAC Piping and Equipment."
	S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	T. Install sleeve seals for piping penetrations of walls. Comply with requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

	3.4 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to prevent scale formation.
	D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and Tube."
	1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings with copper pipe.
	2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or steel.


	3.5 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic restraints in Section 230548 "Vibration and Seismic Controls for HVAC."
	B. Comply with Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for hangers, supports, and anchor devices.
	C. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long.
	2. Roller hangers and spring hangers for individual horizontal runs 20 feet or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.
	5. Copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.

	D. Install hangers for copper tubing, with maximum horizontal spacing and minimum rod diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	E. Support horizontal piping within 12 inches of each fitting.
	F. Support vertical runs of copper tubing to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.6 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Comply with ASME B31.5, Chapter VI.
	2. Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser, evaporator, and safety devices from test pressure if they are not rated above the test pressure.
	3. Test high- and low-pressure side piping of each system separately at not less than the pressures indicated in "Performance Requirements" Article.
	a. Leak testing shall be in accordance with the associated equipment manufacturer’s requirements.
	b. If leak is detected, remake leaking joints using new materials and retest in accordance with the associated equipment manufacturer’s requirements.


	B. Prepare test and inspection reports.

	3.7 SYSTEM CHARGING
	A. Charge system using the following procedures:
	1. Install core in filter dryers after leak test but before evacuation.
	2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers. If vacuum holds for 12 hours, system is ready for charging.
	3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig.
	4. Charge system with a new filter-dryer core in charging line.


	3.8 ADJUSTING
	A. Adjust thermostatic expansion valve to obtain proper evaporator superheat.
	B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating suction pressure.
	C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system design temperature.
	D. Perform the following adjustments before operating the refrigeration system, according to manufacturer's written instructions:
	1. Open shutoff valves in condenser water circuit.
	2. Verify that compressor oil level is correct.
	3. Open compressor suction and discharge valves.
	4. Open refrigerant valves except bypass valves that are used for other purposes.
	5. Check open compressor-motor alignment and verify lubrication for motors and bearings.

	E. Replace core of replaceable filter dryer after system has been adjusted and after design flow rates and pressures are established.



	232513 - Water Treatment for Closed-Loop Hydronic Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes the following:
	1. Chemical inhibitors for water.
	2. Chemicals for inhibitors and cleaning.
	3. Inhibited propylene glycol.

	B. Provide a Chemical Services Provider (CSP) to perform the services described below.
	C. Provide water treatment products and services including:
	1. Chemicals for cleaning, passivation, and treatment of each system.
	2. On-going treatment, chemicals, testing, certification, and reports to demonstrate effective water treatment is always maintained.

	D. Provide a complete chemical water treatment program during construction for all new and existing piping networks. The program shall include water analysis, chemicals, testing, consulting, and service for the following systems:
	1. Existing Heating Medium System:
	a. The existing heating medium loop shall be drained, flushed  and treated prior to filling with new propylene glycol of concentration and freeze protection listed in paragraph 2.4 below.
	b. The existing heating medium is the Tecogen loop and is currently monitored by Tecogen.  This must be coordinated with Tecogen.

	2. Chilled Water System.

	E. Provide recommended testing procedures and chemical treatment schedule for Owner's personnel. This information shall be submitted to the Owner.

	1.3 ACTION SUBMITTALS
	A. Product Data: Include rated capacities, operating characteristics, and furnished specialties and accessories for the following products:
	1. Product specifications and MSDS’s for each chemical used.
	2. Cleaning procedures.
	3. Passivation procedures.
	4. Chemical treatment procedures.

	B. Shop Drawings to include detailed equipment assemblies indicating dimensions, weights, loads, required clearances, method of field assembly, components, and the location and size of each field connection as necessary to assist the mechanical contra...

	1.4 INFORMATIONAL SUBMITTALS
	A. Water Analysis Provider Qualifications: Verification of experience and capability of HVAC water-treatment service provider.
	B. Field quality-control reports.
	C. Other Informational Submittals:
	1. Water-Treatment Program: Written sequence of operation on an annual basis for the application equipment required to achieve water quality defined in "Performance Requirements" Article.
	2. Water Analysis: Illustrate water quality available at Project site.


	1.5 QUALITY ASSURANCE
	A. HVAC Water-Treatment Service Provider Qualifications: An experienced HVAC water-treatment service provider capable of analyzing water qualities, installing water-treatment equipment, and applying water treatment as specified in this Section.
	B. Conform to all applicable Codes, Regulations, and Municipal requirements for the use and disposal of chemicals (including cleaning compounds) and waste to public sewer systems.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. The HVAC Water-Treatment Service Provider shall provide all cleaning and treatment chemicals, basic services, testing, equipment, and materials necessary for a complete water treatment program. The HVAC Water-Treatment Service Provider shall use th...
	B. The HVAC Water-Treatment Service Provider shall perform an analysis of the supply water to determine the type and quantities of chemical treatment needed to maintain the required water quality to prevent corrosion, scaling, and biological growth. T...
	C. At each site visit HVAC Water-Treatment Service Provider shall analyze each system for corrosion inhibitors, pH, total iron, total copper, bacteria levels (provide monthly analytical laboratory analysis), and conductivity; inspect loss from corrosi...
	D. Reports:
	1. Submit a written startup test report for each system placed into service.
	2. A service report shall be prepared on site by the HVAC Water-Treatment Service Provider, submitted at the time of each service visit (with copies immediately provided to the Owner and Commissioner), which shall include all required test results and...
	3. Additionally, provide final reports for approval to the Owner regarding each site service visit, certified by an Officer of the CSP, within one (1) week of any water treatment activity. Such reports shall include the results of any field or lab tes...
	4. At a minimum, each report shall include the following information
	a. System Treated:
	1) Date
	2) Conductivity
	3) pH
	4) Total Iron
	5) Total Copper
	6) Calcium Hardness
	7) Magnesium Hardness
	8) Chloride
	9) Sulfate
	10) Bacteria(cfu) (monthly analytical laboratory analysis)
	11) Coupon Corrosion Rates (3-month analytical laboratory analysis)
	12) Corrosion Inhibitor level (ppm)
	13) Silica level (ppm)


	5. Conduct final on-site system turn over meeting with Owner and Commissioner. Present final validation report demonstrating that performance requirements have been achieved and that each system is currently properly treated.


	2.2 TREATMENT PROGRAM – FLUSHING AND CLEANING
	A. Cleaning chemicals shall be non-phosphate and non-acidic.
	B. Flush and clean all new and reused piping.
	C. Provide a flush/clean plan for approval. Provide and later remove all temporary bypasses, drains, vents, etc. required to flush and clean the system. Temporary components for flushing and cleaning are not indicated on the Drawings.
	D. Flush and clean systems per the general procedures specified in Related Sections; clean systems per the approved cleaning procedures submitted under this specification section. Provide and install all required cleaning chemicals.
	E. Verify that adequate cleaning chemical was added, that cleaning was effective, and test that cleaning chemicals were properly rinsed from the system. Provide a report certifying that cleaning and rinsing, was properly executed.
	F. Provide passivation and chemical treatment immediately after each system has been cleaned and flushed. Systems shall not stand filled with fluids for periods longer than 48 hours without beginning flushing and cleaning which shall immediately be fo...

	2.3 TREATMENT PROGRAM – CHEMICAL TREATMENT AND PASSIVATION
	A. Provide passivation and chemical treatment per the approved chemical treatment procedures. Chemically treat new and reused piping networks using chemicals and treatment procedures compatible with the system being cleaned and the chemical treatment ...
	B. When connecting into active existing systems, treat piping networks installed and verify by lab analysis that the treatment levels per the treatment plan have been attained prior to connecting into the existing active system. Submit validating repo...
	1. Do not connect into existing active system until report is approved by Owner.
	2. Provide temporary valves, piping, and accessories as required to treat the project’s piping prior to connection to the active system.

	C. Provide passivation/chemical treatment at system startup or immediately upon operation of a system, whichever comes first.
	D. Provide chemical treatment immediately after each system has been cleaned and flushed. Thereafter immediately begin the approved water treatment maintenance program to passivate and prevent corrosion, scale, and organic growth and to maintain treat...
	E. Provide chemicals that comply with State and Federal regulations.
	F. Chemical inhibitor shall be polymer based and contain azole in an amount appropriate for the percentage of internal copper surface area of the system piping. Provide products with PTSA (pToluenesulfonic acid) florescent tracer dyes. Molybdenum shal...
	G. No chemicals shall contain chromates or inorganic phosphates.
	H. Utilize non-oxidizing biocides in the event sterilization is required.
	I. Adjust chemical concentrations as required to achieve the required performance.

	2.4 PERFORMANCE REQUIREMENTS
	A. The water treatment programs proposed by the HVAC Water-Treatment Service Provider shall maintain corrosion rates below 0.5 mils per year for mild steel and 0.1 mils per year for copper. These rates shall be verified with corrosion coupons provided...
	B. Microbiological growth levels shall be maintained below 10,000 cfu’s aerobic bacteria and 10 cfu’s anaerobic bacteria. The HVAC Water-Treatment Service Provider shall perform detailed microbiological culturing at the HVAC Water-Treatment Service Pr...
	C. Inhibited Propylene Glycol:
	1. Acceptable Manufacturer:
	a. Dow Chemical
	b. Chem-Aqua

	2. Propylene glycol with inhibitor additive, to provide freeze protection for heat-transfer fluid and corrosion protection for carbon steel, brass, copper, stainless-steel, and cast-iron piping and fittings.
	3. Inhibitor creates a passive layer on all surfaces that contact propylene glycol to prevent corrosion and stabilizes fluid pH, to compensate for acids formed from glycol degradation.
	4. pH value shall be maintained between the equipment manufacturer’s required range.  Coordinate range in field.
	5. Concentrated inhibited propylene glycol is to be ninety-five and one-half percent (95.5%) percent propylene glycol by weight and four and one-half percent (4.5%) performance additives.
	6. Concentrated inhibited propylene glycol is mixed with water in proper proportion specified by the manufacturer to provide freeze protection to minus 10 deg F. Premixed heat-transfer fluid may be used, or glycol/water mixture may be prepared at the ...
	7. Provide only propylene glycol that is specifically blended for HVAC application. Automotive-type antifreeze is unacceptable.



	PART 3 -  EXECUTION
	3.1 EXAMINATION AND PREPARATION
	A. Prior to treatment activities, meet with the Contractor to verify treatment procedures, discuss coordination with existing piping networks, and to coordinate treatment activities with construction schedule.
	B. Flush and clean system.

	3.2 WATER ANALYSIS
	A. Perform an analysis of supply water to determine quality of water available at Project site. Water quality shall be within the guidelines of the Glycol Manufacturer.

	3.3 INSTALLATION
	A. Mount sensors and injectors in existing connections in piping circuits. If connections are not readily accessible, coordinate and provide other locations as needed.
	B. Install all required components, and chemically passivate/treat and maintain the system as described in Part 2.
	C. Use and dispose of chemicals and wastewater (including from existing piping networks) per the Quality Assurance section of this specification. All costs of disposal shall be borne by the Contractor.
	D. Provide and install all chemicals and all incidental components. Install equipment at locations shown on the Drawings. Follow the manufacturer’s installation and startup instructions.
	E. Passivate and chemically treat each system immediately after it has been cleaned and flushed.
	F. The treatment program shall begin at system start-up or immediately upon first operation of the system by the Contractor for temporary heating and cooling, whichever comes first. Continue the program until Substantial Completion.

	3.4 INSTALLATION OF PREMIXED INHIBITED PROPYLENE GLYCOL SYSTEM
	A. Following system flushing and cleaning, drain the entire piping system. Add premixed propylene glycol/inhibitor solution into the system. Circulate system fluid, adding additional pre-mixed glycol/inhibitor as required until all air is purged from ...
	B. Sample fluid, measure concentration of glycol and inhibitor. Drain system fluid as required and add additional pre-mixed solution to achieve the design concentration of glycol and the manufacturer's recommended concentration of inhibitor. Submit re...
	C. Perform an analysis of supply water to determine quality of water available at Project site.

	3.5 CONNECTIONS
	A. Where installing piping adjacent to equipment, allow space for service and maintenance.
	B. Install shutoff valves on HVAC water-treatment inlet and outlet connections.

	3.6 FIELD QUALITY CONTROL
	A. The HVAC Water-Treatment Service Provider shall:
	1. Verify that systems and equipment have been properly cleaned, flushed, and filled with water, and are fully operational before introducing operational chemicals for water-treatment systems.
	2. Introduce and maintain chemical treatment to achieve the specified performance requirements.
	3. Submit a written startup test report for each system placed into service.
	4. Provide validation testing and required reports.
	5. Attend final on-site system turn over meeting with Owner and Commissioner. Present final validation report demonstrating that performance requirements have been achieved and that each system is currently properly treated.


	3.7 OWNER TRAINING
	A. HVAC Water-Treatment Service Provider shall train Owner's maintenance personnel on equipment operation, adding and maintaining proper chemical levels, troubleshooting, servicing, and preventative maintenance procedures. Do not conduct training unti...
	B. Provide training using documents including the approved Operations and Maintenance manuals. Provide these documents to the Owner at least two (2) weeks prior to the training to allow sufficient time for review.
	C. Provide 2 hours training minimum.
	D. Schedule training at least seven (7) days in advance, at date and time approved by Owner.



	236200 - Packaged Compressor and Condenser Units
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes packaged, refrigerant compressor and condenser units.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each compressor and condenser unit. Include rated capacities, operating characteristics, and furnished specialties and accessories. Include equipment dimensions, weights and structural loads, required clearances, method of field a...
	B. Shop Drawings: Unit drawings shall be provided that indicate assembly, unit dimensions, construction details, clearances, and connection details. Wiring diagram shall be provided with details for both power and control systems and differentiate bet...

	1.4 QUALITY ASSURANCE
	A. Unit shall be certified in accordance with UL Standard 1995/CSA C22.2 No. 236, Safety Standard for Heating and Cooling Equipment.
	B. Unit and refrigeration system shall comply with ASHRAE 15, Safety Standard for Mechanical Refrigeration.
	C. System Seasonal Energy Efficiency Ratio/Energy Efficiency Ratio (SEER/EER) shall be equal to or greater than prescribed by ASHRAE 90.1, Energy Efficient Design of New Buildings except Low-Rise Residential Buildings.
	D. Unit shall be safety certified by ETL and be ETL US and ETL Canada listed. Unit nameplate shall include the ETL/ETL Canada label.

	1.5 COORDINATION
	A. Coordinate sizes and locations of concrete bases. Cast anchor-bolt inserts into bases.
	B. Coordinate location of piping and electrical rough-ins.

	1.6 WARRANTY
	A. Manufacturer shall provide a limited “parts only” warranty for a period of twelve (12) months from the date of equipment startup or eighteen (18) months from the date of original equipment shipment from the factory, whichever is less. Warranty shal...
	B. Compressors:  Five (5) years.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. JCI
	2. Trane


	2.2 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
	B. Fabricate and label refrigeration system according to ASHRAE 15 and ASHRAE 34.
	C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	D. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design vibration isolation and seismic restraints, including comprehensive engineering analysis, using performance requirements and ...

	2.3 PACKAGED AIR-COOLED COMPRESSOR AND REFRIGERANT CONDENSER UNITS
	A. General Description:
	1. Unit shall include air-cooled condenser coils, condenser fans, discharge and liquid connection valves, and unit controls.
	2. Unit shall be factory assembled and tested including leak testing of the coil and run testing of the completed unit. Run test report shall be supplied with the unit in the controls compartment’s literature pocket.
	3. Unit shall have decals and tags to indicate lifting and rigging, service areas and caution areas for safety, and to assist service personnel.
	4. Unit components shall be labeled, including pipe stub outs, refrigeration system components, and electrical and controls components.
	5. Installation, Operation, and Maintenance manual shall be supplied within the unit.
	6. Laminated color-coded wiring diagram shall match factory installed wiring and shall be affixed to the interior of the control compartment’s access door.
	7. Unit nameplate shall be provided in two (2) locations on the unit, affixed to the exterior of the unit and affixed to the interior of the control compartment’s access door.

	B. Casings: Zinc-coated-steel treated and finished with manufacturer's paint coating designed for outdoor installation with weather protection for components and controls, and with the following:
	1. Weatherproof steel mounting/lifting rails.
	2. Perimeter base rail with forklift slots and lifting holes to facilitate rigging.
	3. Removable panels for easy access to all internal components during maintenance and service.

	C. Refrigeration System: Dual compressor with two (2) separate and independent refrigerant circuits.
	1. Each compressor shall be scroll, hermetically sealed.
	2. Each compressor shall be vibration isolated from the unit and installed in an easily accessible area of the unit.
	3. Each compressor shall feature a solid-state protection module, designed to protect the compressor from over temperature and over-current conditions.
	4. Each compressor shall include the following safety and convenience devices: replaceable suction screen, discharge line check valve, and oil sight glass.
	5. Each compressor shall be provided with crankcase heaters.

	D. Refrigerant Circuit:
	1. Each unit shall be furnished with two (2) independent refrigerant circuits.
	2. All unit piping shall be copper, brazed joints.
	3. The liquid line will include a field connection shutoff valve with charging port located on each condenser circuit.
	4. Suction line connections are provided on each refrigeration circuit.
	5. Filter driers and sight glass are shipped loose for field installation on each refrigerant circuit.
	6. All expansion valves, liquid line solenoid valves, refrigerant, and refrigerant field piping shall be supplied by installing contractor.

	E. Condenser Coil:
	1. Condenser coils shall have seamless copper tubes, arranged in staggered rows, mechanically expanded into aluminum fins. Coils shall be protected from hail damage with a V configuration, with individual flat coils rotated 30 from the vertical plane ...
	2. Condensing coils shall have an integral subcooler for more efficient, stable operation.
	3. Factory applied corrosion-resistance coating to provide excellent resistance to coastal marine(salt-air) environments.
	a. Coil shall have a flexible epoxy polymer e-coat uniformly applied to all coil surface areas with no material bridging between fins. The coating process will ensure complete coil encapsulation and a uniform dry film thickness from 0.6 – 1.2 mils on ...


	F. Condenser Fans and Motors:
	1. Condenser fans shall be direct drive, propeller type, discharging vertically and have permanently lubricated ball bearings.
	2. Condenser fan motors shall be 3-phase, totally enclosed air over (TEAO) type, with built in thermal overload protection.

	G. Operating and safety controls include the following:
	1. Manual-reset, high-pressure cutout switches.
	2. Automatic-reset, low-pressure cutout switches.
	3. Low-oil-pressure cutout switch.
	4. Compressor-winding thermostat cutout switch.
	5. Three-leg, compressor-overload protection.
	6. Control transformer.
	7. Magnetic contactors for compressor and condenser fan motors.
	8. Timer to prevent excessive compressor cycling.

	H. Centralized Microprocessor Controls:
	1. Completely internally wired with numbered and colored wires.
	2. Contactor terminal block.
	3. Indoor and outdoor temperature sensor drive algorithms.
	4. Integrated anti-short cycle timer.
	5. Integrated time delay between compressors.
	6. Capacity modulation.
	7. Unit external mounting location for disconnect device.
	8. Single point power entry.

	I. Controls:
	1. Equipment with Smart Equipment™ with gateway to BacNet MS/TP as standard shall be factory run-tested through the control, after the test is complete; there will be no wires to re-connect. All control wiring points shall be tested and verified throu...
	2. The control shall be UL or CSA recognized. The control shall be manufactured in a manufacturing facility that is certified to ISO 9001.
	3. Compressor Control
	a. The control shall have a 5-minute Anti-Short Cycle Delay to prevent excessive compressor cycling. The control shall have a 3-minute minimum run time to ensure that oil gets returned to the compressor each time it starts. The minimum runtime shall b...
	b. The control shall monitor the High-Pressure switch, the Low-Pressure switch, and the Compressor Overloads separately for each refrigeration circuit. The control shall have a 30 second Low-Pressure Switch bypass when it starts any compressor.
	c. A hard compressor lockout shall occur if the control detects the same switch trip three (3) times in a two-hour window, which starts when the first trip occurs. On the first and second trips, the control will turn the compressor off and wait 5 minu...
	d. The control shall be capable of operating all compressors and the economizer when there is a call for multiple of stages of cooling.
	e. The control shall have a means of locking out mechanical compression below a programmable low ambient trip point. This must be done without adding extra components to the unit. The control shall have a means of locking out the mechanical compressio...


	J.
	J. Accessories:
	1. Rawal valve, provide where indicated on equipment schedule:
	a. Manufacturer shall provide a Rawal Valve for part load control.

	2. Oil Separator: Provide factory mounted oil separator.
	3. Phase Monitors: Designed to prevent unit damage. The phase monitor will shut the unit
	down on an out of phase condition.
	4. Factory mounted disconnect.

	K. Refrigerant: R-410A.
	L. Capacities and Characteristics: See Schedule on Drawings.

	2.4 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements.
	1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of compressor and condenser units.
	B. Examine roughing-in for refrigerant piping systems to verify actual locations of piping connections before equipment installation.
	C. Examine walls, floors, and roofs for suitable conditions where compressor and condenser units will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install units level and plumb, firmly anchored in locations indicated.
	B. Install roof-mounting units on existing equipment supports.  The installing contractor shall modify existing equipment support to accommodate new unit footprint.  Coordinate with equipment manufacturer for loading.
	C. Maintain manufacturer's recommended clearances for service and maintenance.
	D. Loose Components: Install electrical components, devices, and accessories that are not factory mounted.

	3.3 CONNECTIONS
	A. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	B. Connect precharged refrigerant tubing to unit's quick-connect fittings. Install tubing so it does not interfere with access to unit. Install furnished accessories.
	C. Connect refrigerant piping to air-cooled compressor and condenser units; maintain required access to unit. Install furnished field-mounted accessories. Refrigerant piping and specialties are specified in Section 232300 "Refrigerant Piping."

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test. Certify compliance with test parameters.
	2. Leak Test: After installation, charge system with refrigerant and oil and test for leaks. Repair leaks, replace lost refrigerant and oil, and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor operation and unit operation, product capability, and compliance with requirements.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	5. Verify proper airflow over coils.

	C. Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.
	D. Compressor and condenser units will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.5 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions and perform the following:
	a. Inspect for physical damage to unit casing.
	b. Verify that access doors move freely and are weathertight.
	c. Clean units and inspect for construction debris.
	d. Verify that all bolts and screws are tight.
	e. Adjust vibration isolation and flexible connections.
	f. Verify that controls are connected and operational.


	B. Lubricate bearings on fan motors.
	C. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.
	D. Adjust fan belts to proper alignment and tension.
	E. Start unit according to manufacturer's written instructions and complete manufacturer's startup checklist.
	F. Measure and record airflow and air temperature rise over coils.
	G. Verify proper operation of condenser capacity control device.
	H. Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.
	I. After startup and performance test, lubricate bearings.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain compressor and condenser units.



	236500 - COOLING TOWERS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Open-circuit, induced-draft, counterflow cooling towers.
	2. Non-chemical cooling tower water treatment system.


	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design cooling tower support structure and seismic restraints and wind restraints, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Cooling tower support structure shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated according to SEI/ASCE 7.
	C. Seismic Performance:  Cooling towers shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.4 ACTION SUBMITTALS
	A. Cooling Tower:
	1. Product Data:  For each type of product indicated.  Include rated capacities, pressure drop, fan performance data, rating curves with selected points indicated, furnished specialties, and accessories.
	2. Shop Drawings:  Complete set of manufacturer's prints of cooling tower assemblies, control panels, sections and elevations, and unit isolation.  Include the following:
	a. Assembled unit dimensions.
	b. Weight and load distribution.
	c. Required clearances for maintenance and operation.
	d. Sizes and locations of piping and wiring connections.
	e. Wiring Diagrams:  For power, signal, and control wiring.


	B. Delegated-Design Submittal:  For cooling tower support structure indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of support structure.
	2. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic restraints and wind restraints.

	C. Non-Chemical Cooling Tower Water Treatment System:
	1. Shop Drawings: Show all water treatment equipment, including the following:
	a. Conductivity control panel and wiring diagrams (show all field wiring required). Include bill of materials showing model number, manufacturer, physical layout drawings, panel, and equipment catalog cuts.
	b. Operation and Maintenance Manuals: Include testing procedures for each of the treated systems.
	c. Laboratory analysis of project site make-up water: Submit a copy of a laboratory analysis documenting the quality of the project's make-up water. Make-up water analysis to include the following analytes as a minimum:
	1) Calcium Hardness (as ppm CaCO3)
	2) Total Hardness (as ppm CaCO3)
	3) Total Alkalinity or m-Alkalinity (as ppm CaCO3)
	4) pH
	5) Silica (as SiO2)
	6) Specific Conductivity (micro S/cm)
	7) Sulfate (as SO4)
	8) Chloride (as Cl-)
	9) Phosphate (as PO4)




	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Floor plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	1. Structural supports.
	2. Piping roughing-in requirements.
	3. Wiring roughing-in requirements, including spaces reserved for electrical equipment.
	4. Access requirements, including working clearances for mechanical controls and electrical equipment, and tube pull and service clearances.

	B. Certificates:  For certification required in "Quality Assurance" Article.
	C. Seismic Qualification Certificates: For cooling towers, accessories, and components, from manufacturers.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Source quality-control reports.
	E. Field quality-control reports.
	F. Startup service reports.
	G. Warranty:  Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For each cooling tower to include in emergency, operation, and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Certified by CTI An NRTL.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. ASHRAE/IESNA 90.1 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	D. CTI Certification:  Cooling tower thermal performance according to CTI STD 201, "Certification Standard for Commercial Water-Cooling Towers Thermal Performance."
	E. The non-chemical cooling tower water treatment system supplier shall:
	1. Obtain water samples from the site and furnish a laboratory analysis of the water supply with submittal.
	2. Review the make-up water analysis to ensure compatibility with the water treatment program.
	3. Propose water treatment methods and appropriate non-chemical treatment required to minimize scale, corrosion, and biological growth. Submit all the above with shop drawings and other required submittals.
	4. Methods selected shall comply with all the requirements of the American Public Health Association (APHA), the Environmental Protection Agency (EPA), and local environmental agencies.


	1.8 COORDINATION
	A. Coordinate sizes, locations, and anchoring attachments of structural-steel support structures.
	B. Coordinate sizes and locations of equipment supports.

	1.9 WARRANTY
	A. The cooling tower’s fan drive components shall be covered by a 5-year complete mechanical warranty.  Drive components protected by this warranty shall include the fans, bearings, fan shaft, pulleys, bushings, reducers, and fan motors.


	PART 2 -  PRODUCTS
	2.1 OPEN-CIRCUIT, INDUCED-DRAFT, COUNTERFLOW COOLING TOWERS
	A. Basis-of-Design: Amcot; ST Series
	1. The ST Series cooling tower is a factory assembled, induced draft, axial fan, counterflow cooling tower with vertical discharge.

	B. Unit shall comply with ASHRAE 90.1 energy standards.
	C. Materials of Construction:
	1. Cold-Water Basin:
	a. The cold-water basin shall be constructed of heavy-duty fiber reinforced polyester (FRP) material with UV inhibitors.
	b. The cold-water basin construction shall be impervious to rot, decay, biological attack, and will not rust or corrode.
	c. The cold-water basin design shall be sloped to promote positive drainage of the basin to the outlet and drain connections.
	d. The basin shall include piping points of connection for the overflow, make-up, drain, inlet, and outlet.
	e. All fasteners shall be stainless-steel type.

	2. Casing Panels:
	a. The casing panels shall be constructed of heavy gauge fiber reinforced polyester (FRP) material with UV inhibitors which is impervious to rot, decay, biological attack, and will not rust or corrode. Panels shall be removable type to allow easy acce...

	3. Mechanical Assembly:
	a. The mechanical assembly of the cooling tower shall be constructed of stainless-steel materials with an OSHA compliant removable stainless-steel fan guard for maintenance. The mechanical assembly shall be direct drive type with no belts, gear drives...

	4. Fan Motor:
	a. Motor shall be direct drive, premium efficiency that is totally enclosed non-ventilated (TENV). Motors shall be supplied with sealed bearings and have a minimum SF of 1.lS. Motors shall be designed for cooling tower duty and be IP55 type. Motors 1 ...

	5. Fan Assembly:
	a. Fans shall be axial propeller, adjustable pitch type. Fans shall be constructed with fan blades and hub constructed of aluminum. Fans shall be dynamically balanced at the factory prior to shipping. For field assembled units, the installer will be r...

	6. Water Distribution System:
	a. The unit shall be provided with a non-corrosive water distribution system that utilizes a single inlet connection for each tower. The spray system will be comprised of a rotating center sprinkler head constructed from stainless-steel that rotates u...

	7. Fill Media:
	a. The cooling tower fill shall be PVC (polyvinyl chloride) of cross-fluted design for maximum heat transfer. The cross-fluted sheets shall be bonded together to form rigid cellular blocks/sections.  The PVC fill shall be self-extinguishing with a fla...

	8. Anti-Splash Air Inlet Louver:
	a. Anti-Splash Louver (ASL) shall be constructed using UV resistant polyvinyl chloride (PVC) materials. ASL louvers are specially designed to prevent water splash out from occurring while allowing the required air flow to pass through the unit without...
	b. ASL is installed in sections and secured to the tower with stainless-steel fasteners. The fasteners can be removed so that the ASL sections can also be removed whether for cleaning, maintenance, or access to the basin.

	9. Access:
	a. The cooling tower shall be furnished with a shipman's style ladder. The ladder shall be constructed of hot dipped galvanized steel (HDG) and designed for a maximum weight load of 250 pounds. Internal components of the tower shall be accessible eith...

	10. Make-Up Water Connection and Float Assembly:
	a. The make-up connection on the cooling tower should be connected to a city water supply line. It is typical that this line connection be copper type and outfitted with a shutoff valve prior to connection at the cooling tower. This connection will be...
	b. Amcot ST towers are supplied with mechanical float valve assemblies that are attached to the make-up connection. Mechanical float valve assemblies consist of a plastic or brass valve, rod, and plastic float. The rod that connects to the valve itsel...

	11. Quality Assurance:
	a. The cooling tower manufacturer shall be certified under ISO 9001 and have a minimum of twenty (20) years’ experience in the design, fabrication, and construction of cooling towers.



	2.2 NON-CHEMICAL COOLING TOWER WATER TREATMENT
	A. General:
	1. Furnish all labor, materials, tools, equipment, and services for non-chemical condenser water treatment system, as indicated, in accordance with the provisions of the contract documents.
	2. Completely coordinate with work of all other trades.
	3. Manufacturer’s representative company will provide automatically controlled water treatment program and equipment as specified herein.
	4. Factory to provide monthly service for the condenser water treatment program designed to minimize corrosion, scale formation and biological growth in the following mechanical systems:
	a. Condenser water piping system.


	B. Description of System:
	1. Purification chamber with shielded cable by equipment manufacturer.
	2. Electrical pulse panel by equipment manufacturer.
	3. Conductivity controller, motorized bleed valve, and toroidal probe.

	C. System shall be capable of handling a maximum flow of 475 gallons per minute recirculating water. System shall be Pulse~Pure ® by EVAPCO, Model P-4.  System is designed to provide biological, sealing, and corrosion control. System shall have a 12-m...
	D. The non-chemical water treatment system shall have the ability to maintain the following re-circulated water parameters:
	1. Conductivity range of 300 to 5,000 (S/cm.
	2. pH range of 7.0 to 8.8.
	3. Local environmental regulations may dictate the highest pH permitted for blowdown. The conductivity setting can be adjusted up or down to change the pH by the balancing of fresh make-up water.
	4. Total bacteria count (TBC) of less than 10,000 CFU’s/ml.
	5. Keep condenser water system scale free and corrosion to levels acceptable by AWT guidelines.

	E. The non-chemical water treatment system shall meet the following electrical requirements:
	1. The system shall have a power draw of 1.5 amps.
	2. The system shall operate on a single 120V single, 1 Ø input as standard.
	3. The system shall have a Total Harmonic Distortion (THD) of less than fifteen percent (<15%).
	4. The system shall meet UL and cUL specifications for electrical components.
	5. The system shall have a 25-foot shielded cable to minimize susceptibility to external electro-magnetic field interference.
	6. The system shall meet FCC requirements for electromagnetic emissions per Title 47 CFR part 18 for Industrial, Scientific and Medical Equipment.
	7. The coil assemblies shall be enclosed in a NEMA 4x water resistant shell and be provided with indicator lights that signify the system is on and operational.
	8. All water sensors for conductivity shall be toroidal type.

	F. The non-chemical water treatment system shall meet the following construction requirements:
	1. The system shall have remote start-up and monitoring capabilities via a control relay wired from the pump or through the building management system using a MODBUS protocol.
	2. The chamber shall contain two (2) separate coil sections housing a minimum of four (4) low frequency and two (2) high frequency coils per chamber.
	a. The conductivity controller shall be integral to the chamber control panel to allow for simplified calibration and single source power. This single panel shall be factory mounted and have a local 60-day downloadable USB port for retrieving operatio...
	1) Bleed valve.
	2) Output contact.
	3) System conductivity.
	4) Make-up/bleed metering.


	3. This single control panel per chamber shall have the capability of receiving input from local make-up and bleed water meters and activating a 120-volt contact.

	G. Testing Equipment: Provide water test kits and equipment necessary to control the condenser water systems treatment program. Test kits to include the following as a minimum:
	1. Reagents and apparatus for determination of pH, total alkalinity, conductivity, chloride, calcium hardness, and total hardness.
	2. Apparatus for determination of microbiological colony population and biocide effectiveness.



	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Cooling tower shall be installed in accordance with manufacturer’s requirements.
	B. The non-chemical water treatment system shall be installed in accordance with manufacturer’s requirements.

	3.2 EXAMINATION
	A. Before cooling tower installation, examine roughing-in for tower support, anchor-bolt sizes and locations, piping, and electrical connections to verify actual locations, sizes, and other conditions affecting tower performance, maintenance, and oper...
	1. Cooling tower locations indicated on Drawings are approximate.  Determine exact locations before roughing-in for piping and electrical connections.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3 COOLING TOWER INSTALLATION
	A. Install cooling towers on steel support structure designed to handle the operating weight and load.
	B. Unit shall be installed level and on proper footings or foundations made from steel.
	C. Unit shall be secured and fastened according to the unit manufacturer’s foundation drawing.
	D. Failure to properly secure the unit can cause equipment damage and void your warranty.
	E. Equipment Mounting:
	1. Comply with requirements for seismic control devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."

	F. Maintain manufacturer's recommended clearances for service and maintenance.
	G. Loose Components: Install electrical components, devices, and accessories that are not factory mounted.

	3.4 COOLING TOWER CONNECTIONS
	A. Piping installation requirements are specified in other Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to cooling towers to allow service and maintenance.
	C. Inlet and outlet connections should incorporate flex connections at the point of connection to help isolate vibration from the tower or the pump.
	D. Provide in suction line strainer to remove foreign particulates.
	E. All piping connections shall have operable valves for proper water balancing and tower isolation and servicing.
	F. Provide drain piping with valve at cooling tower drain connections and at low points in piping.
	G. Connect cooling tower overflows and drains, and piping drains to sanitary sewage system.
	H. Domestic Water Piping:
	1. The make-up connection on cooling tower shall be connected to a city water supply line. Line connection shall be copper type and with a shutoff valve prior to connection at the cooling tower.
	2. The connection will be a Male Pipe Thread (MPT) type. This connection allows water level in your system to be maintained as you will be losing water from the evaporation process.
	3. The recommended maximum inlet water pressure on the ST Series float valve assemblies shall not exceed 60 psi. Provide water pressure regulator on the supply line as required.

	I. Supply and Return Piping:  Comply with applicable requirements in Section 232113 "Hydronic Piping" and Section 232116 Hydronic Piping Specialties." Connect to entering cooling tower connections with shutoff valve, balancing valve, thermometer, plug...

	3.5 NON-CHEMICAL COOLING TOWER WATER TREATMENT INSTALLATION
	A. For open tower systems the components shall be mounted by the mechanical contractor.
	B. Supply all components (coils, transformers, conductivity meters, blowdown valves etc) necessary for a completely automated standalone system. Blowdown valves shall be motorized ball valves power open, spring return.
	C. The non-chemical water treatment system representative will supervise all piping and electrical hook-ups associated with the treatment program and will also give directions to the Contractor as to the various sampling, monitoring and the blow down ...
	D. Any system requiring field installation shall have this preformed under the supervision of a factory trained Pulse~Pure® representative.
	E. Immediately after hydrostatic testing of piping is completed, systems shall be drained, flushed, cleaned, and passivated.  Subsequent to the cleaning process, each system shall be re-filled with clean water prior to the system being placed into ope...
	F. Provide all consulting services, for a period of 1-year from start-up of the cooling system, which will include:
	1. Installation and system start-up procedure recommendations.
	2. Pre-operation system clean-out procedure supervision.
	3. Initial water analysis and recommendations.
	4. Training of operating personnel on proper feeding and control techniques.
	5. Monthly field service visits during wet operation.
	6. Any necessary log sheets and record forms.

	G. All services will be provided by a factory authorized service provider.

	3.6 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to perform field tests and inspections.
	B. Cooling towers will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.7 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	B. Inspect field-assembled components, equipment installation, and piping and electrical connections for proper assemblies, installations, and connections.
	C. Obtain performance data from manufacturer.
	1. Complete installation and startup checks according to manufacturer's written instructions.

	D. Start cooling tower and associated water pumps. Follow manufacturer's written starting procedures.
	E. Prepare a written startup report that records the results of tests and inspections.

	3.8 ADJUSTING
	A. Set and balance water flow to each tower inlet.
	B. Adjust water-level control for proper operating level.

	3.9 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain cooling towers.



	238216.13 - Refrigerant Air Coils
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Refrigerant air coils.


	1.3 SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each air coil.
	2. Include rated capacities, operating characteristics, and pressure drops for each air coil.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Refer to Schedule on Drawings.

	2.2 REFRIGERANT AIR COILS
	A. Manufacturer
	1. Basis-of-Design:  Johnson Control Inc.

	B. Source Limitations: Obtain refrigerant coils from single source from single manufacturer.
	C. Description: Plate fin coils constructed of staggered tubes mechanically expanded into continuous collars that are die-formed into plate fins. Coils are to be counterflow circuited and equipped with pressure-type distributors, and distributor tubes...
	D. Circuiting: Interlaced.
	E. Primary Surface:
	1. ½- and 5/8-inch OD round seamless copper tubes arranged in a staggered tube pattern in respect to air flow.

	F. Secondary Surface:
	1. TURBOFIN, with directional guide channels to ensure maximum air to fin contact, is constructed of aluminum or copper. Fin edges are die-formed and work hardened to initiate immediate turbulence and to strengthen the fin edge. Tubes are mechanically...

	G. Casing:
	1. The top and bottom channels and end sheets are constructed of heavy galvanized steel. Mounting holes, evenly spaced around the perimeter of the casing, are provided for attaching to ductwork or plenum chamber. Tube supports shall be provided for co...

	H. Return Bends:
	1. OD round seamless copper tubing with a uniform flow area throughout the radius of the bend, silver brazed to tubes. Alternatively, hairpin tubes can be used.

	I. Headers and Distributors:
	1. Constructed of heavy seamless copper tubing, silver brazed to tubes. The distributor is of the Venturi type providing even distribution of refrigerant. All piping connections are of the male solder type, extended so field connection can be made out...

	J. Dehydrated and Sealed:
	1. Coil assembly is dehydrated to minimal moisture content and sealed under pressure for shipment.

	K. Hardware: Use hex-head bolts, nuts, and washers constructed of Type 304 stainless-steel.
	L. Nameplate: Aluminum or stainless-steel nameplate with brass or stainless-steel chain for each coil, with the following data engraved or embossed:
	1. Manufacturer name, address, telephone number, and website address.
	2. Manufacturer model number.
	3. Serial number.
	4. Manufacturing date.
	5. Coil identification
	6. Coil fin length.
	7. Coil fin height.
	8. Coil weight with fluid/without fluid.
	9. Coil casing material and thickness.
	10. Coil fin material and thickness.
	11. Coil tube material and thickness.
	12. Coil header material and thickness.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine casings to receive air coils for compliance with requirements for installation tolerances and other conditions affecting coil performance.
	B. Examine roughing-in for piping systems to verify actual locations of piping connections before coil installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install coils level and plumb.
	B. Install coils in casings constructed in accordance with SMACNA's "HVAC Duct Construction Standards, Metal and Flexible."
	C. Clean existing drain pan under each cooling coil.
	D. Straighten bent fins on air coils.
	E. Clean coils using materials and methods recommended in writing by manufacturers, and clean inside of casings and enclosures to remove dust and debris.

	3.3 PIPING CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to coils to allow service and maintenance.
	C. Connect refrigerant piping according to Section 232300 "Refrigerant Piping."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Bimetallic-actuated thermometers.
	2. Filled-system thermometers.
	3. Liquid-in-glass thermometers.
	4. Thermowells.
	5. Dial-type pressure gages.
	6. Gage attachments.
	7. Test plugs.
	8. Test-plug kits.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Wiring Diagrams: For power, signal, and control wiring.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gages to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 BIMETALLIC-ACTUATED THERMOMETERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Ashcroft Inc.
	2. Palmer Wahl Instrumentation Group
	3. Trerice, H. O. Co.
	4. Ernst Flow Industries
	5. Miljoco Corporation

	B. Standard:  ASME B40.200.
	C. Case:  Liquid-filled and sealed type; stainless-steel with 5-inch nominal diameter.
	D. Dial:  Nonreflective aluminum with permanently etched scale markings and scales in deg F.
	E. Connector Type(s):  Union joint, adjustable angle, with unified-inch screw threads.
	F. Connector Size:  ½-inch, with ASME B1.1 screw threads.
	G. Stem:  0.375-inch in diameter; stainless-steel.
	H. Window:  Plain glass.
	I. Ring:  Stainless-steel.
	J. Element:  Bimetal coil.
	K. Pointer:  Dark-colored metal.
	L. Accuracy:  Plus or minus one percent (1%) of scale range.

	2.2 FILLED-SYSTEM THERMOMETERS
	A. Direct-Mounted, Metal-Case, Vapor-Actuated Thermometers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Ashcroft Inc.
	b. Palmer Wahl Instrumentation Group
	c. Trerice, H. O. Co.
	d. Miljoco Corporation
	e.  Weiss Instruments, Inc.

	2. Standard:  ASME B40.200.
	3. Case:  Sealed type, cast aluminum, 5-inch nominal diameter.
	4. Element:  Bourdon tube.
	5. Movement:  Mechanical, dampening type, with link to pressure element and connection to pointer.
	6. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in deg F (deg C).
	7. Pointer:  Dark-colored metal.
	8. Window:  Glass.
	9. Ring: Stainless-steel.
	10. Connector Type(s):  Union joint, adjustable, 180 degrees in vertical plane, 360 degrees in horizontal plane, with locking device with ASME B1.1 screw threads.
	11. Thermal System:  Liquid-filled bulb in copper-plated steel, aluminum, or brass stem and of length to suit installation.
	a. Design for Air-Duct Installation:  With ventilated shroud.
	b. Design for Thermowell Installation:  Bare stem.

	12. Accuracy:  Plus or minus one and one-half percent (1.5%) of scale range.

	B. Remote-Mounted, Metal-Case, Vapor-Actuated Thermometers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Trerice, H. O. Co.
	b. Miljoco Corporation
	c. Weiss Instruments, Inc.
	d. Ashcroft Inc.

	2. Standard:  ASME B40.200.
	3. Case:  Sealed type, cast aluminum 5-inch nominal diameter with back flange and holes for panel mounting.
	4. Element:  Bourdon tube or other type of pressure element.
	5. Movement:  Mechanical, with link to pressure element and connection to pointer.
	6. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in deg F (deg C).
	7. Pointer:  Dark-colored metal.
	8. Window:  Glass.
	9. Ring:  Stainless-steel.
	10. Connector Type(s):  Union joint, bottom; with ASME B1.1 screw threads.
	11. Thermal System:  Liquid-filled bulb in copper-plated steel, aluminum, or brass stem and of length to suit installation.
	a. Design for Air-Duct Installation:  With ventilated shroud.
	b. Design for Thermowell Installation:  Bare stem.

	12. Accuracy:  Plus or minus one and one-half percent (1.5%) of scale range.


	2.3 LIQUID-IN-GLASS THERMOMETERS
	A. Metal-Case, Compact-Style, Liquid-in-Glass Thermometers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Trerice, H. O. Co.
	b. Dresser Industries, Inc.; Instrument Div.; Weksler Instruments Operating Unit
	c. Ernst Gage Co.

	2. Standard:  ASME B40.200.
	3. Case:  Cast aluminum; 6-inch nominal size.
	4. Case Form:  Straight unless otherwise indicated.
	5. Tube:  Glass with magnifying lens and blue organic liquid.
	6. Tube Background:  Nonreflective aluminum with permanently etched scale markings graduated in deg F (deg C).
	7. Window:  Glass.
	8. Stem:  Brass and of length to suit installation.
	a. Design for Air-Duct Installation:  With ventilated shroud.
	b. Design for Thermowell Installation:  Bare stem.

	9. Connector:  ¾-inch, with ASME B1.1 screw threads.
	10. Accuracy:  Plus or minus one percent (+/-1%) of scale range or one (1) scale division, to a maximum of one and one-half percent (1.5%) of scale range.

	B. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Flo Fab Inc.
	b. Palmer Wahl Instrumentation Group
	c. Trerice, H. O. Co.
	d. Miljoco Corporation
	e. Weiss Instruments, Inc.

	2. Standard:  ASME B40.200.
	3. Case:  Cast aluminum; 9-inch nominal size unless otherwise indicated.
	4. Case Form: Adjustable angle unless otherwise indicated.
	5. Tube:  Glass with magnifying lens and blue organic liquid.
	6. Tube Background:  Nonreflective aluminum with permanently etched scale markings graduated in deg F (deg C).
	7. Window:  Glass.
	8. Stem:  Brass and of length to suit installation.
	a. Design for Air-Duct Installation:  With ventilated shroud.
	b. Design for Thermowell Installation:  Bare stem.

	9. Connector:  1¼ inches, with ASME B1.1 screw threads.
	10. Accuracy:  Plus or minus one percent (+/-1%) of scale range or one (1) scale division, to a maximum of one and one-half percent (1.5%) of scale range.


	2.4 DUCT-THERMOMETER MOUNTING BRACKETS
	A. Description:  Flanged bracket with screw holes, for attachment to air duct and made to hold thermometer stem.

	2.5 THERMOWELLS
	A. Thermowells:
	1. Standard:  ASME B40.200.
	2. Description:  Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
	3. Material for Use with Copper Tubing:  Stainless-steel.
	4. Material for Use with Steel Piping:  Stainless-steel.
	5. Type:  Stepped shank unless straight or tapered shank is indicated.
	6. External Threads:  NPS 1/2, NPS 3/4, or NPS 1, (DN 15, DN 20, or NPS 25,) ASME B1.20.1 pipe threads.
	7. Internal Threads: ½-, ¾-, and 1-inch, with ASME B1.1 screw threads.
	8. Bore:  Diameter required to match thermometer bulb or stem.
	9. Insertion Length:  Length required to match thermometer bulb or stem.
	10. Lagging Extension:  Include on thermowells for insulated piping and tubing.
	11. Bushings:  For converting size of thermowell's internal screw thread to size of thermometer connection.


	2.6 PRESSURE GAGES
	A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Trerice, H. O. Co.
	b. Ashcroft, Inc.
	c. Ernst Flow Industries
	d. Palmer Wahl Instrumentation Group

	2. Standard:  ASME B40.100.
	3. Case:  Liquid-filled cast aluminum; 4½-inch.
	4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated.
	5. Pressure Connection:  Brass, with NPS 1/4 (DN 8), ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement:  Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
	8. Pointer:  Dark-colored metal.
	9. Window:  Glass.
	10. Ring:  Stainless-steel.
	11. Accuracy:  Grade A, plus or minus one percent (+/-1%) of middle half of scale range.

	B. Remote-Mounted, Metal-Case, Dial-Type Pressure Gages:
	1. Manufacturers: Subject to compliance with requirements, provide products or comparable products by one (1) of the following:
	a. AMETEK, Inc.; U.S. Gauge
	b. Palmer Wahl Instrumentation Group
	c. Trerice, H. O. Co.
	d. Ashcroft, Inc.
	e. Ernst Flow Industries

	2. Standard:  ASME B40.100.
	3. Case:  Liquid-filled type; cast aluminum; 4½-inch nominal diameter with back flange and holes for panel mounting.
	4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated.
	5. Pressure Connection:  Brass, with NPS 1/4 (DN 8), ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement:  Mechanical, with link to pressure element and connection to pointer.
	7. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in psi.
	8. Pointer:  Dark-colored metal.
	9. Window:  Glass.
	10. Ring:  Stainless-steel.
	11. Accuracy: Grade A, plus or minus one percent (+/-1%) of middle half of scale range.


	2.7 GAGE ATTACHMENTS
	A. Snubbers:  ASME B40.100, brass; with NPS 1/4 (DN 8) ASME B1.20.1 pipe threads and porous-metal-type surge-dampening device.  Include extension for use on insulated piping.
	B. Siphons:  Loop-shaped section of stainless-steel pipe with NPS 1/4 (DN 8) pipe threads.
	C. Valves:  Stainless steel needle with NPS 1/4 (DN 8), ASME B1.20.1 pipe threads.

	2.8 TEST PLUGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Flow Design, Inc.
	2. Miljoco Corporation
	3. Trerice, H. O. Co.
	4. Peterson Equipment Co., Inc.
	5. Weiss Instruments, Inc.

	B. Description:  Test-station fitting made for insertion into piping tee fitting.
	C. Body:  Stainless-steel with core inserts and gasketed and threaded cap.  Include extended stem on units to be installed in insulated piping.
	D. Thread Size:  NPS 1/4 (DN 8), ASME B1.20.1 pipe thread.
	E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F (3450 kPa at 93 deg C).
	F. Core Inserts:  EPDM self-sealing rubber.

	2.9 TEST-PLUG KITS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Flow Design, Inc.
	2. Miljoco Corporation
	3. Trerice, H. O. Co.
	4. Peterson Equipment Co., Inc.
	5. Weiss Instruments, Inc.

	B. Furnish one (1) test-plug kit containing two (2) thermometers, one (1) pressure gage and adapter, and carrying case.  Thermometer sensing elements, pressure gage, and adapter probes shall be of diameter to fit test plugs and of length to project in...
	C. Low-Range Thermometer:  Small, bimetallic insertion type with 1- to 2-inch-diameter dial and tapered-end sensing element.  Dial range shall be at least 25 to 100 deg F (minus 4 to plus 38 deg C)
	D. High-Range Thermometer:  Small, bimetallic insertion type with 1- to 2-inch-diameter dial and tapered-end sensing element.  Dial range shall be at least 0 to 220 deg F (minus 18 to plus 104 deg C)
	E. Pressure Gage:  Small, Bourdon-tube insertion type with 2- to 3-inch-diameter dial and probe.  Dial range shall be at least 0 to 200 psig.
	F. Carrying Case:  Metal or plastic, with formed instrument padding.

	2.10 SIGHT FLOW INDICATORS
	A. Manufacturers:  Subject to compliance with requirements, provide products or comparable products by one (1) of the following:
	1. Archon Industries, Inc.
	2. Dwyer Instruments, Inc.
	3. Emerson Process Management; Brooks Instrument
	4. Ernst Flow Industries
	5. KOBOLD Instruments, Inc. - USA; KOBOLD Messring GmbH

	B. Description:  Piping inline-installation device for visual verification of flow.
	C. Construction:  Stainless-steel body with sight glass and ball, flapper, or paddle wheel indicator, and threaded or flanged ends.
	D. Minimum Pressure Rating: 150 psig.
	E. Minimum Temperature Rating:  200 deg F (93 deg C).
	F. End Connections for NPS 2 (DN 50) and Smaller:  Threaded.
	G. End Connections for NPS 2-1/2 (DN 65) and Larger:  Flanged.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending one-third of pipe diameter and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors.  Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect cases with tubing and support tubing to prevent kinks.  Use minimum tubing length.
	G. Install duct-thermometer mounting brackets in walls of ducts.  Attach to duct with screws.
	H. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most readable position.
	I. Install remote-mounted pressure gages on panel.
	J. Install valve and snubber in piping for each pressure gage for fluids (except steam).
	K. Install valve and syphon fitting in piping for each pressure gage for steam.
	L. Install test plugs in piping tees.
	M. Install flow indicators in piping systems in accessible positions for easy viewing.
	N. Assemble and install connections, tubing, and accessories between flow-measuring elements and flowmeters according to manufacturer's written instructions.
	O. Install permanent indicators on walls or brackets in accessible and readable positions.
	P. Install connection fittings in accessible locations for attachment to portable indicators.
	Q. Mount thermal-energy meters on wall if accessible; if not, provide brackets to support meters.
	R. Install thermometers in the following locations:
	1. Inlet and outlet of each hydronic zone.
	2. Inlet and outlet of each hydronic boiler.
	3. Inlet and outlet of each hydronic coil in air-handling units.
	4. Inlet and outlet of each hydronic pump.
	5. Two (2) inlets and two (2) outlets of each chiller.
	6. Inlet and outlet of each thermal-storage tank.
	7. Outside-, return-, supply-, and mixed-air ducts.

	S. Install pressure gages in the following locations:
	1. Discharge of each pressure-reducing valve.
	2. Inlet and outlet of each hot water connection.
	3. Suction and discharge of each pump.
	4. Inlet and outlet of each chiller.

	T. Install pressure/temperature ports in the following locations:
	1. Inlet and outlet of each hydronic zone.
	2. Inlet and outlet of each hydronic boiler.
	3. Inlet and outlet of each hydronic coil in air-handling units.
	4. Inlet and outlet of each hydronic pump.
	5. Two (2) inlets and two (2) outlets of each chiller.
	6. Inlet and outlet of bypass bag filters.


	3.2 CONNECTIONS
	A. Install meters and gages adjacent to machines and equipment to allow service and maintenance of meters, gages, machines, and equipment.

	3.2 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gages to proper angle for best visibility.

	3.3 THERMOMETER SCHEDULE
	A. Thermometers at inlet and outlet of each hydronic zone shall be one (1) of the following:
	1. Liquid-filled and sealed bimetallic-actuated type.
	2. Direct-or mounted, metal-case, vapor-actuated type.
	3. Compact or Industrial-style, liquid-in-glass type.
	4. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts.

	B. Thermometers at inlets and outlets of each chiller shall be one (1) of the following:
	1. Liquid-filled and sealed bimetallic-actuated type.
	2. Direct-or mounted, metal-case, vapor-actuated type.
	3. Compact or Industrial-style, liquid-in-glass type.
	4. Test plug with chlorosulfonated polyethylene synthetic self-sealing rubber inserts.

	C. Thermometers at outside-, return-, supply-, and mixed-air ducts shall be one (1) of the following:
	1. Liquid-filled and sealed bimetallic-actuated type.
	2. Direct-or mounted, metal-case, vapor-actuated type.
	3. Compact or Industrial-style, liquid-in-glass type.

	D. Thermometer stems shall be of length to match thermowell insertion length.

	3.4 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Chilled-Water Piping:  20 to 100 deg F (Minus 20 to plus 48 deg C).
	B. Scale Range Hot -Water Piping:  40 to 240 deg F (4 to 115 deg C).
	C. Scale Range Condenser -Water Piping:  0 to 150 deg F (Minus 20 to plus 70 deg C).
	D. Scale Range for Air Ducts:  0 to 150 deg F (Minus 20 to plus 70 deg C).

	3.5 PRESSURE-GAGE SCHEDULE
	A. Pressure gages at discharge of each pressure-reducing valve shall be one (1) of the following:
	1. Sealed direct-mounted, metal case.
	2. Test plug with EPDM self-sealing rubber inserts.

	B. Pressure gages at inlet and outlet of each chiller chilled-water, condenser water, hot water connection shall be one (1) of the following:
	1. Sealed direct mounted, metal case.
	2. Test plug with EPDM self-sealing rubber inserts.

	C. Pressure gages at suction and discharge of each pump shall be one (1) of the following:
	1. Sealed direct mounted, metal case.
	2. Test plug with EPDM self-sealing rubber inserts.


	3.6 PRESSURE-GAGE SCALE-RANGE SCHEDULE
	A. Scale Range for Chilled-Water Piping:  0 to 100 psi.
	B. Scale Range for Hot Water Piping:  0 to 100 psi.
	C. Scale Range for Condenser Water Piping:  0 to 100 psi.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Bronze angle valves.
	2. Bronze ball valves.
	3. Iron, single-flange butterfly valves.
	4. Bronze swing check valves.
	5. Iron swing check valves.
	6. Iron, center-guided check valves.

	B. Related Sections:
	1. Division 23 HVAC piping Sections for specialty valves applicable to those Sections only.
	2. Section 230553 "Identification for HVAC Piping and Equipment" for valve tags and schedules.


	1.3 DEFINITIONS
	A. CWP:  Cold working pressure.
	B. EPDM:  Ethylene propylene copolymer rubber.
	C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
	D. NRS:  Non-rising stem.
	E. OS&Y:  Outside screw and yoke.
	F. RS:  Rising stem.
	G. SWP:  Steam working pressure.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of valve indicated.

	1.5 QUALITY ASSURANCE
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	2. ASME B31.1 for power piping valves.
	3. ASME B31.9 for building services piping valves.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, grooves, and weld ends.
	3. Set angle, gate, and globe valves closed to prevent rattling.
	4. Set ball and plug valves open to minimize exposure of functional surfaces.
	5. Set butterfly valves closed or slightly open.
	6. Block check valves in either closed or open position.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher than ambient dew point temperature.  If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Refer to HVAC valve schedule articles for applications of valves.
	B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes:  Same as upstream piping unless otherwise indicated.
	D. Valve Actuator Types:
	1. Gear Actuator:  For quarter-turn valves and for butterfly valves mounted 96 inches AFF or higher.
	2. Handwheel:  For valves other than quarter-turn types.
	3. Handlever:  For quarter-turn valves NPS 6 (DN 150) and smaller except plug valves.

	E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features:
	1. Gate Valves:  With rising stem.
	2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.
	3. Butterfly Valves:  With extended neck.

	F. Valve-End Connections:
	1. Flanged:  With flanges according to ASME B16.1 for iron valves.
	2. Threaded:  With threads according to ASME B1.20.1.

	G. Valve Bypass and Drain Connections:  MSS SP-45.

	2.2 BRONZE ANGLE VALVES
	A. Class 150, Bronze Angle Valves with Bronze Disc:
	1. Manufacturers: Subject to compliance with requirements, provide product by one (1) of the following:
	a. Crane Co.; Crane Valve Group; Stockham Division
	b. Kitz Corporation

	2. Description:
	a. Standard:  MSS SP-80, Type 1.
	b. CWP Rating:  300 psig.
	c. Body Material:  ASTM B 62, bronze with integral seat and union-ring bonnet.
	d. Ends:  Threaded.
	e. Stem and Disc:  Bronze.
	f. Packing:  Asbestos free.
	g. Handwheel:  Malleable iron.



	2.3 BRONZE BALL VALVES
	A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves
	c. Crane Co.; Crane Valve Group; Crane Valves
	d. Hammond Valve
	e. Milwaukee Valve Company

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating: 150 psig.
	c. CWP Rating:  600 psig.
	d. Body Design:  Two-piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full.



	2.4 IRON, SINGLE-FLANGE BUTTERFLY VALVES
	A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Stainless-Steel Disc:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves
	c. Hammond Valve
	d. Kitz Corporation
	e. Milwaukee Valve Company
	f. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-67, Type I.
	b. CWP Rating:  150 psig.
	c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure without use of downstream flange.
	d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron.
	e. Seat:  EPDM.
	f. Stem:  One- or two-piece stainless-steel.
	g. Disc:  Stainless-steel.



	2.5 BRONZE SWING CHECK VALVES
	A. Class 150, Bronze Swing Check Valves with Bronze Disc:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. American Valve, Inc.
	b. Crane Co.; Crane Valve Group; Crane Valves
	c. Milwaukee Valve Company
	d. Hammond Valve
	e. Kitz Corporation

	2. Description:
	a. Standard:  MSS SP-80, Type 3.
	b. CWP Rating:  300 psig.
	c. Body Design:  Horizontal flow.
	d. Body Material:  ASTM B 62, bronze.
	e. Ends:  Threaded.
	f. Disc:  Bronze.



	2.6 IRON SWING CHECK VALVES
	A. Class 250, Iron Swing Check Valves with Metal Seats:
	1. Manufacturers:  Subject to compliance with requirements, provide products or comparable products by one (1) of the following:
	a. Crane Co.; Crane Valve Group; Crane Valves
	b. Hammond Valve
	c. Milwaukee Valve Company

	2. Description:
	a. Standard:  MSS SP-71, Type I.
	b. NPS 2-1/2 to NPS 12 (DN 65 to DN 300), CWP Rating:  500 psig.
	c. Body Design:  Clear or full waterway.
	d. Body Material:  ASTM A 126, gray iron with bolted bonnet.
	e. Ends:  Flanged.
	f. Trim:  Bronze.
	g. Gasket:  Asbestos free.
	h. Style:  Compact wafer.
	i. Seat:  EPDM.



	2.7 IRON, CENTER-GUIDED CHECK VALVES
	A. Class 250, Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. APCO Willamette Valve and Primer Corporation
	b. Crispin Valve
	c. Val-Matic Valve & Manufacturing Corp.

	2. Description:
	a. Standard:  MSS SP-125.
	b. NPS 2-1/2 to NPS 12 (DN 65 to DN 300), CWP Rating:  300 psig.
	c. NPS 14 to NPS 24 (DN 350 to DN 600), CWP Rating:  250 psig.
	d. Body Material:  ASTM A 395/A 395M or ASTM A 536, ductile iron.
	e. Style:  Compact wafer, spring loaded
	f. Seat:  Bronze.



	2.8 BRONZE GLOBE VALVES
	A. Class 150, Bronze Globe Valves with Nonmetallic Disc:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Crane Co.; Crane Valve Group; Crane Valves
	b. Hammond Valve
	c. Milwaukee Valve Company
	d. Kitz Corporation
	e. NIBCO INC.

	2. Description:
	a. Standard:  MSS SP-80, Type 2.
	b. CWP Rating:  300 psig.
	c. Body Material:  ASTM B 62, bronze with integral seat and union-ring bonnet.
	d. Ends:  Threaded.
	e. Stem:  Bronze.
	f. Disc:  PTFE or TFE.
	g. Packing:  Asbestos free.
	h. Handwheel:  Malleable iron, bronze.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defect...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install chainwheels on operators for ball, butterfly, butterfly, gate, and globe valves, NPS 4 (DN 100) and larger and more than 96 inches above floor.  Extend chains to 60 inches above finished floor.
	F. Install check valves for proper direction of flow and as follows:
	1. Swing Check Valves:  In horizontal position with hinge pin level.
	2. Center-Guided Check Valves:  In horizontal or vertical position, between flanges.


	3.3 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing.  Replace valves if persistent leaking occurs.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service:  Ball, butterfly, or ball valves.
	2. Butterfly Valve Dead-End Service:  Single-flange (lug) type.
	3. Throttling Service except Steam:  Globe valves.
	4. Pump-Discharge Check Valves:
	a. NPS 2 (DN 50) and Smaller:  Bronze swing check valves with bronze disc.
	b. NPS 2-1/2 (DN 65) and Larger:  Iron swing check valves with lever and weight or with spring or iron, center-guided, resilient-seat check valves.


	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:
	1. For Copper Tubing, NPS 2 (DN 50) and Smaller:  Threaded ends except where solder-joint valve-end option is indicated in valve schedules below.
	2. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Flanged ends.
	3. For Steel Piping NPS 5 (DN125) and Larger: Flanged ends.


	3.5 HEATING-WATER VALVE SCHEDULE
	A. Pipe NPS 2 (DN 50) and Smaller:
	1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends.
	2. Bronze Angle Valves:  Class 150, bronze disc.
	3. Ball Valves:  Two-piece, full port, bronze with bronze trim.
	4. Bronze Swing Check Valves:  Class 150, bronze disc.

	B. Pipe NPS 2-1/2 (DN 65) and Larger:
	1. Iron Butterfly Valves, NPS 2-1/2 to NPS 10 (DN 65 to DN 250):  Class 150, flange ends.
	2. Iron Compact Wafer, center guided check Valves:  Class 250
	3. Iron Swing Check Valves:  Class 250, metal seats.


	3.6 CHILLED-WATER VALVE SCHEDULE
	A. Pipe NPS 2 (DN 50) and Smaller:
	1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends.
	2. Ball Valves:  Two-piece, full port, bronze with bronze trim.
	3. Bronze Swing Check Valves:  Class 150, bronze disc.

	B. Pipe NPS 2-1/2 (DN 65) and Larger:
	1. Iron Butterfly Valves, NPS 2-1/2 to NPS 10 (DN 65 to DN 250):  Class 150, flange ends
	2. Iron Swing Check Valves:  Class 250, metal seats.
	3. Iron Compact Wafer, Center Guided Check Valve:  Class 250.


	3.7 CONDENSER WATER LOOP VALVE SCHEDULE
	A. Pipe NPS 2-1/2 (DN 65) and Larger:
	1. Iron, Butterfly Valves, NPS 2-1/2 to NPS 12 (DN 65 to DN 300):  200 CWP, EPDM seat, stainless-steel disc.
	2. Iron Swing Check Valves:  Class 250 metal seats.
	3. Iron, Center-Guided Check Valves:  Class 150 compact-wafer with metal seat.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Balancing Air Systems:
	a. Variable air volume systems.

	2. Balancing Hydronic Piping Systems:
	a. Constant-flow hydronic systems.

	3. Testing, adjusting, and balancing of equipment.
	4. Testing, adjusting, and balancing of existing HVAC systems and equipment.


	1.3 DEFINITIONS
	A. AABC:  Associated Air Balance Council.
	B. NEBB:  National Environmental Balancing Bureau.
	C. TAB:  Testing, adjusting, and balancing.
	D. TABB:  Testing, Adjusting, and Balancing Bureau.
	E. TAB Specialist:  An entity engaged to perform TAB Work.

	1.4 INFORMATION SUBMITTALS
	A. Qualification Data:  Within fifteen (15) days of Contractor's Notice to Proceed, submit documentation that the TAB contractor and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Contract Documents Examination Report:  Within fifteen (15) days of Contractor's Notice to Proceed, submit the Contract Documents review report as specified in Part 3.
	C. Strategies and Procedures Plan:  Within thirty (30) days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	D. Certified TAB reports.
	E. Instrument calibration reports, to include the following:
	1. Instrument type and make.
	2. Serial number.
	3. Application.
	4. Dates of use.
	5. Dates of calibration.


	1.5 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC or NEBB
	1. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC or NEBB.
	2. TAB Technician:  Employee of the TAB contractor and who is certified by AABC or NEBB as a TAB technician.

	B. TAB Conference:  Meet with Commissioning Authority on approval of the TAB strategies and procedures plan to develop a mutual understanding of the details.  Require the participation of the TAB field supervisor and technicians.  Provide seven (7) da...
	1. Agenda Items:
	a. The Contract Documents examination report.
	b. The TAB plan.
	c. Coordination and cooperation of trades and subcontractors.
	d. Coordination of documentation and communication flow.


	C. Certify TAB field data reports and perform the following:
	1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.
	2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and referenced in this Specification.

	D. TAB Report Forms: Use standard TAB contractor's forms approved by Commissioning Authority.
	E. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."
	F. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."
	G. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 - "System Balancing."

	1.6 PROJECT CONDITIONS
	A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

	1.7 COORDINATION
	A. Notice: Provide seven (7) days' advance notice for each test.  Include scheduled test dates and times.
	B. A factory-authorized service representative and the BAS Contractor shall be present when balancing and testing major equipment.
	C. Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily completed.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	B. Examine the Contract Documents to become familiar with Project staging plan and to become familiar with the TAB requirements at the end of each construction stage.
	C. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify that locations of these balancing devices are accessible.
	D. Examine the approved submittals for HVAC systems and equipment.
	E. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems' output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	F. Examine equipment performance data including fan and pump curves.
	1. Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance.  To calculate system effects for air systems, use tables and charts fo...

	G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	H. Examine test reports specified in individual system and equipment Sections.
	I. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible, and their controls are connected and functioning.
	K. Examine strainers. Verify that startup screens are replaced by permanent screens with indicated perforations.
	L. Examine three-way valves for proper installation for their intended function of diverting or mixing fluid flows.
	M. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	N. Examine system pumps to ensure absence of entrained air in the suction piping.
	O. Examine operating safety interlocks and controls on HVAC equipment.
	P. Report deficiencies discovered before and during performance of TAB procedures.  Observe and record system reactions to changes in conditions.  Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	1. Airside:
	a. Verify that leakage and pressure tests on air distribution systems have been satisfactorily completed.
	b. Duct systems are complete with terminals installed.
	c. Volume, smoke, and fire dampers are open and functional.
	d. Clean filters are installed.
	e. Fans are operating, free of vibration, and rotating in correct direction.
	f. Variable-frequency controllers' startup is complete, and safeties are verified.
	g. Automatic temperature-control systems are operational.
	h. Ceilings are installed.
	i. Windows and doors are installed.
	j. Suitable access to balancing devices and equipment is provided.

	2. Hydronics:
	a. Verify leakage and pressure tests on water distribution systems have been satisfactorily completed.
	b. Piping is complete with terminals installed.
	c. Water treatment is complete.
	d. Systems are flushed, filled, and air purged.
	e. Strainers are pulled and cleaned.
	f. Control valves are functioning per the sequence of operation.
	g. Shutoff and balance valves have been verified to be one hundred percent (100%) open.
	h. Pumps are started and proper rotation is verified.
	i. Pump gage connections are installed directly at pump inlet and outlet flanges or in discharge and suction pipe prior to valves or strainers.
	j. Variable-frequency controllers' startup is complete, and safeties are verified.
	k. Suitable access to balancing devices and equipment is provided.



	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance" or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems” an...
	1. Comply with requirements in ASHRAE 62.1-2004, Section 7.2.2, "Air Balancing."

	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to construct ducts.
	2. After testing and balancing, install test ports and duct access doors that comply with requirements in Section 233300 "Air Duct Accessories."
	3. Install and join new insulation that matches removed materials. Restore insulation, coverings, vapor barrier, and finish according to Section 230719 "HVAC Piping Insulation."

	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT
	A. Test, adjust, and balance HVAC equipment indicated on Drawings, including, but not limited to, the following:
	1. Motors.
	2. Pump.
	3. Fans.
	4. Condensing units.
	5. Water chillers.
	6. Cooling towers.
	7. Air-handling units.


	3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. For variable –air-volume systems, develop a plan to simulate diversity.
	D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	G. Verify that motor starters are equipped with properly sized thermal protection.
	H. Check dampers for proper position to achieve desired airflow path.
	I. Check for airflow blockages.
	J. Check condensate drains for proper connections and functioning.
	K. Check for proper sealing of air-handling-unit components.
	L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

	3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	1. Measure total airflow.
	a. Set outside-air, return-air, and relief-air dampers for proper position that simulates minimum outdoor-air conditions.
	b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, perform multiple Pitot-tube traverses to obtain total airflow.
	c. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil traverse may be acceptable.
	d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at terminals and calculate the total airflow.

	2. Measure fan static pressures as follows to determine actual static pressure:
	a. Measure outlet static pressure as far downstream from the fan as practical and upstream from restrictions in ducts such as elbows and transitions.
	b. Measure static pressure directly at the fan outlet or through the flexible connection.
	c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, upstream from the flexible connection, and downstream from duct restrictions.
	d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses the fan.

	3. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, and other air-handling and -treating equipment.
	a. Report the cleanliness status of filters and the time static pressures are measured.

	4. Measure static pressures entering and leaving other devices, such as sound traps, heat-recovery equipment, and air washers, under final balanced conditions.
	5. Review Record Documents to determine variations in design static pressures versus actual static pressures.  Calculate actual system-effect factors.  Recommend adjustments to accommodate actual conditions.
	6. Obtain approval from Commissioning Authority for adjustment of fan speed higher or lower than indicated speed.  Comply with requirements in Division 23 Sections for air-handling units for adjustment of fans, belts, and pulley sizes to achieve indic...
	7. Do not make fan-speed adjustments that result in motor overload.  Consult equipment manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor amperage to ensure that no overload will occur.  Measure amperage in full-cool...

	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows.
	1. Measure airflow of submain and branch ducts.
	2. Adjust submain and branch duct volume dampers for specified airflow.
	3. Re-measure each submain and branch duct after all have been adjusted.

	C. Adjust air inlets and outlets for each space to indicated airflows.
	1. Set airflow patterns of adjustable outlets for proper distribution without drafts.
	2. Measure inlets and outlets airflow.
	3. Adjust each inlet and outlet for specified airflow.
	4. Re-measure each inlet and outlet after they have been adjusted.

	D. Verify final system conditions.
	1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within design. Readjust to design if necessary.
	2. Re-measure and confirm that total airflow is within design.
	3. Re-measure all final fan operating data, rpms, volts, amps, and static profile.
	4. Mark all final settings.
	5. Test system in economizer mode. Verify proper operation and adjust if necessary.
	6. Measure and record all operating data.
	7. Record final fan-performance data.


	3.7 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
	A. Adjust the variable-air-volume systems as follows:
	1. Verify that the system static pressure sensor is located two-thirds of the distance down the duct from the fan discharge.
	2. Verify that the system is under static pressure control.
	3. Select the terminal unit that is most critical to the supply-fan airflow. Measure inlet static pressure and adjust system static pressure control set point so the entering static pressure for the critical terminal unit is not less than the sum of t...
	4. Calibrate and balance each terminal unit for maximum and minimum design airflow as follows:
	a. Adjust controls so that terminal is calling for maximum airflow. Some controllers require starting with minimum airflow. Verify calibration procedure for specific project.
	b. Measure airflow and adjust calibration factor as required for design maximum airflow. Record calibration factor.
	c. When maximum airflow is correct, balance the air outlets downstream from terminal units.
	d. Adjust controls so that terminal is calling for minimum airflow.
	e. Measure airflow and adjust calibration factor as required for design minimum airflow. Record calibration factor. If no minimum calibration is available, note any deviation from design airflow.
	f. When in full cooling or full heating, ensure that there is no mixing of hot-deck and cold-deck airstreams unless so designed.
	g. On constant volume terminals, in critical areas where room pressure is to be maintained, verify that the airflow remains constant over the full range of full cooling to full heating. Note any deviation from design airflow or room pressure.

	5. After terminals have been calibrated and balanced, test and adjust system for total airflow. Adjust fans to deliver total design airflows within the maximum allowable fan speed listed by fan manufacturer.
	a. Set outside-air, return-air, and relief-air dampers for proper position that simulates minimum outdoor-air conditions.
	b. Set terminals for maximum airflow. If system design includes diversity, adjust terminals for maximum and minimum airflow so that connected total matches fan selection and simulates actual load in the building.
	c. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, perform multiple Pitot-tube traverses to obtain total airflow.
	d. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil traverse may be acceptable.
	e. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at terminals and calculate the total airflow.

	6. Measure fan static pressures as follows:
	a. Measure static pressure directly at the fan outlet or through the flexible connection.
	b. Measure static pressure directly at the fan inlet or through the flexible connection.
	c. Measure static pressure across each component that makes up the air-handling system.
	d. Report any artificial loading of filters at the time static pressures are measured.

	7. Set final return and outside airflow to the fan while operating at maximum return airflow and minimum outdoor airflow.
	a. Balance the return-air ducts and inlets the same as described for constant-volume air systems.
	b. Verify that terminal units are meeting design airflow under system maximum flow.

	8. Re-measure the inlet static pressure at the most critical terminal unit and adjust the system static pressure set point to the most energy-efficient set point to maintain the optimum system static pressure. Record set point and give to controls con...
	9. Verify final system conditions as follows:
	a. Re-measure and confirm that minimum outdoor, return, and relief airflows are within design. Readjust to match design if necessary.
	b. Re-measure and confirm that total airflow is within design.
	c. Re-measure final fan operating data, rpms, volts, amps, and static profile.
	d. Mark final settings.
	e. Test system in economizer mode. Verify proper operation and adjust if necessary. Measure and record all operating data.
	f. Verify tracking between supply and return fans.



	3.8 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and manufacturer-recommended testing procedures. Crosscheck the summation of required coil and heat exchanger flow rates with pump design flow rate.
	B. Prepare schematic diagrams of systems' "as-built" piping layouts.
	C. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and balancing as follows:
	1. Check liquid level in expansion tank.
	2. Check highest vent for adequate pressure.
	3. Check flow-control valves for proper position.
	4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	5. Verify that motor starters are equipped with properly sized thermal protection.
	6. Check that air has been purged from the system.


	3.9 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
	A. Adjust pumps to deliver total design gpm.
	1. Measure total water flow.
	a. Position valves for full flow through coils.
	b. Measure flow by main flow meter, if installed.
	c. If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gage heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	3. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	B. Adjust flow-measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	C. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	1. Measure flow at terminals.
	2. Adjust each terminal to design flow.
	3. Re-measure each terminal after it is adjusted.
	4. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
	5. Perform temperature tests after flows have been balanced.

	D. For systems with pressure-independent valves at terminals:
	1. Measure differential pressure and verify that it is within manufacturer's specified range.
	2. Perform temperature tests after flows have been verified.

	E. For systems without pressure-independent valves or flow-measuring devices at terminals:
	1. Measure and balance coils by either coil pressure drop or temperature method.
	2. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	F. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	G. Verify that memory stops have been set.

	3.10 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Efficiency rating.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter thermal-protection-element rating.

	B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum to maximum.  Test the manual bypass of the controller to prove proper operation.  Record observations including name of controller manufactur...

	3.11 PROCEDURES FOR CHILLERS
	A. Balance water flow through each evaporator and condenser to within specified tolerances of indicated flow with all pumps operating.  With only one (1) chiller operating in a multiple chiller installation, do not exceed the flow for the maximum tube...
	1. Evaporator-water entering and leaving temperatures, pressure drop, and water flow.
	2. For water-cooled chillers, condenser-water entering and leaving temperatures, pressure drop, and water flow.
	3. Evaporator and condenser refrigerant temperatures and pressures, using instruments furnished by chiller manufacturer.
	4. Power factor if factory-installed instrumentation is furnished for measuring kilowatts.
	5. Kilowatt input if factory-installed instrumentation is furnished for measuring kilowatts.
	6. Capacity:  Calculate in tons of cooling.


	3.12 PROCEDURES FOR COOLING TOWERS
	A. Shut off makeup water for the duration of the test and verify that makeup and blowdown systems are fully operational after tests and before leaving the equipment.  Perform the following tests and record the results:
	1. Measure condenser-water flow to each cell of the cooling tower.
	2. Measure entering- and leaving-water temperatures.
	3. Measure wet- and dry-bulb temperatures of entering air.
	4. Measure wet- and dry-bulb temperatures of leaving air.
	5. Measure condenser-water flow rate recirculating through the cooling tower.
	6. Measure cooling-tower spray pump discharge pressure.
	7. Adjust water level and feed rate of makeup water system.
	8. Measure flow through bypass.


	3.13 PROCEDURES FOR CONDENSING UNITS
	A. Verify proper rotation of fans.
	B. Measure entering- and leaving-air temperatures.
	C. Record compressor data.

	3.14 CONTROLS VERIFICATION
	A. In conjunction with system balancing, perform the following:
	1. Verify temperature control system is operating within the design limitations.
	2. Confirm that the sequences of operation are in compliance with Contract Documents.
	3. Verify that controllers are calibrated and function as intended.
	4. Verify that controller set points are as indicated.
	5. Verify the operation of lockout or interlock systems.
	6. Verify the operation of valve and damper actuators.
	7. Verify that controlled devices are properly installed and connected to correct controller.
	8. Verify that controlled devices travel freely and are in position indicated by controller: open, closed, or modulating.
	9. Verify location and installation of sensors to ensure that they sense only intended temperature, humidity, or pressure.

	B. Reporting: Include a summary of verifications performed, remaining deficiencies, and variations from indicated conditions.

	3.15 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:
	1. Air Handling Unit and All Other Fans: Zero percent to plus ten percent (0 to +10%).
	2. Heating Hot Water Pumps and Hot Water Coils:   Minus five percent to plus ten percent (-5 to +10%).
	3. Cooling Chilled Water Pumps and Chilled Water Coils: Minus five percent to plus ten percent (-5 to +10%).
	4. Condenser Water Pumps: Minus five percent to plus ten percent (-5 to +10%).


	3.16 PROGRESS REPORTING
	A. Status Reports:  Prepare progress reports to describe completed procedures, procedures in progress, and scheduled procedures.  Include a list of deficiencies and problems found in systems being tested and balanced.  Prepare a separate report for ea...

	3.17 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.

	B. Final Report Contents:  In addition to certified field-report data, include the following:
	1. Pump curves.
	2. Fan curves.
	3. Manufacturers' test data.
	4. Field test reports prepared by system and equipment installers.
	5. Other information relative to equipment performance; do not include Shop Drawings and product data.

	C. General Report Data:  In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB contractor.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report.  Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Face and bypass damper settings at coils.
	e. Fan drive settings including settings and percentage of maximum pitch diameter.
	f. Inlet vane settings for variable-air-volume systems.
	g. Settings for supply-air, static-pressure controller.
	h. Other system operating conditions that affect performance.


	D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Water and steam flow rates.
	3. Duct, outlet, and inlet sizes.
	4. Pipe and valve sizes and locations.
	5. Terminal units.
	6. Balancing stations.
	7. Position of balancing devices.

	E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Unit arrangement and class.
	g. Discharge arrangement.
	h. Sheave make, size in inches, and bore.
	i. Center-to-center dimensions of sheave, and amount of adjustments in inches.
	j. Number, make, and size of belts.
	k. Number, type, and size of filters.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in inches, and bore.
	f. Center-to-center dimensions of sheave, and amount of adjustments in inches.

	3. Test Data (Indicated and Actual Values):
	a. Total air flow rate in cfm.
	b. Total system static pressure in inches wg.
	c. Fan rpm.
	d. Discharge static pressure in inches wg.
	e. Filter static-pressure differential in inches wg.
	f. Preheat-coil static-pressure differential in inches wg.
	g. Cooling-coil static-pressure differential in inches wg.
	h. Heating-coil static-pressure differential in inches wg.
	i. Outdoor airflow in cfm.
	j. Return airflow in cfm.
	k. Outdoor-air damper position.
	l. Return-air damper position.
	m. Vortex damper position.


	F. Apparatus-Coil Test Reports:
	1. Coil Data:
	a. System identification.
	b. Location.
	c. Coil type.
	d. Number of rows.
	e. Fin spacing in fins per inch o.c.
	f. Make and model number.
	g. Face area in sq. ft.
	h. Tube size in NPS (DN).
	i. Tube and fin materials.
	j. Circuiting arrangement.

	2. Test Data (Indicated and Actual Values):
	a. Air flow rate in cfm.
	b. Average face velocity in fpm.
	c. Air pressure drop in inches wg.
	d. Outdoor-air, wet- and dry-bulb temperatures in deg F (deg C).
	e. Return-air, wet- and dry-bulb temperatures in deg F (deg C).
	f. Entering-air, wet- and dry-bulb temperatures in deg F (deg C).
	g. Leaving-air, wet- and dry-bulb temperatures in deg F (deg C).
	h. Water flow rate in gpm.
	i. Water pressure differential in feet of head or psig.
	j. Entering-water temperature in deg F (deg C).
	k. Leaving-water temperature in deg F (deg C).
	l. Refrigerant expansion valve and refrigerant types.
	m. Refrigerant suction pressure in psig.
	n. Refrigerant suction temperature in deg F (deg C).
	o. Inlet steam pressure in psig.


	G. Fan Test Reports:  For supply, return, and exhaust fans, include the following:
	1. Fan Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and size.
	e. Manufacturer's serial number.
	f. Arrangement and class.
	g. Sheave make, size in inches, and bore.
	h. Center-to-center dimensions of sheave, and amount of adjustments in inches.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in inches, and bore.
	f. Center-to-center dimensions of sheave, and amount of adjustments in inches.
	g. Number, make, and size of belts.

	3. Test Data (Indicated and Actual Values):
	a. Total airflow rate in cfm.
	b. Total system static pressure in inches wg.
	c. Fan rpm.
	d. Discharge static pressure in inches wg.
	e. Suction static pressure in inches wg.


	H. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and record the following:
	1. Report Data:
	a. System and air-handling-unit number.
	b. Location and zone.
	c. Traverse air temperature in deg F (deg C).
	d. Duct static pressure in inches wg.
	e. Duct size in inches.
	f. Duct area in sq. ft.
	g. Indicated air flow rate in cfm.
	h. Indicated velocity in fpm.
	i. Actual air flow rate in cfm.
	j. Actual average velocity in fpm.
	k. Barometric pressure in psig.


	I. System-Coil Reports:  For reheat coils and water coils of terminal units, include the following:
	1. Unit Data:
	a. System and air-handling-unit identification.
	b. Location and zone.
	c. Room or riser served.
	d. Coil make and size.
	e. Flowmeter type.

	2. Test Data (Indicated and Actual Values):
	a. Air flow rate in cfm.
	b. Entering-water temperature in deg F (deg C).
	c. Leaving-water temperature in deg F (deg C).
	d. Water pressure drop in feet of head or psig.
	e. Entering-air temperature in deg F (deg C).
	f. Leaving-air temperature in deg F (deg C).


	J. Pump Test Reports:  Calculate impeller size by plotting the shutoff head on pump curves and include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Service.
	d. Make and size.
	e. Model number and serial number.
	f. Water flow rate in gpm.
	g. Water pressure differential in feet of head or psig.
	h. Required net positive suction head in feet of head or psig.
	i. Pump rpm.
	j. Impeller diameter in inches.
	k. Motor make and frame size.
	l. Motor horsepower and rpm.
	m. Voltage at each connection.
	n. Amperage for each phase.
	o. Full-load amperage and service factor.
	p. Seal type.

	2. Test Data (Indicated and Actual Values):
	a. Static head in feet of head or psig.
	b. Pump shutoff pressure in feet of head or psig.
	c. Actual impeller size in inches.
	d. Full-open flow rate in gpm.
	e. Full-open pressure in feet of head or psig.
	f. Final discharge pressure in feet of head or psig.
	g. Final suction pressure in feet of head or psig.
	h. Final total pressure in feet of head or psig.
	i. Final water flow rate in gpm.
	j. Voltage at each connection.
	k. Amperage for each phase.


	K. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.



	3.18 INSPECTIONS
	A. Initial Inspection:
	1. After testing and balancing are complete, operate each system and randomly check measurements to verify that the system is operating according to the final test and balance readings documented in the final report.
	2. Check the following for each system:
	a. Measure airflow of at least ten percent (10%) of air outlets.
	b. Measure water flow of at least five percent (5%) of terminals.
	c. Measure room temperature at each thermostat/temperature sensor.  Compare the reading to the set point.
	d. Verify that balancing devices are marked with final balance position.
	e. Note deviations from the Contract Documents in the final report.


	B. Final Inspection:
	1. After initial inspection is complete and documentation by random checks verifies that testing and balancing are complete and accurately documented in the final report, request that a final inspection be made by Commissioning Authority.
	2. The TAB contractor's test and balance engineer shall conduct the inspection in the presence of Commissioning Authority.
	3. Commissioning Authority shall randomly select measurements, documented in the final report, to be rechecked.  Rechecking shall be limited to either ten percent (10%) of the total measurements recorded or the extent of measurements that can be accom...
	4. If rechecks yield measurements that differ from the measurements documented in the final report by more than the tolerances allowed, the measurements shall be noted as "FAILED."
	5. If the number of "FAILED" measurements is greater than ten percent (>10%) of the total measurements checked during the final inspection, the testing and balancing shall be considered incomplete and shall be rejected.

	C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, proceed as follows:
	1. Recheck all measurements and make adjustments.  Revise the final report and balancing device settings to include all changes; resubmit the final report and request a second final inspection.
	2. If the second final inspection also fails, Owner may contract the services of another TAB contractor to complete TAB Work according to the Contract Documents and deduct the cost of the services from the original TAB contractor's final payment.

	D. Prepare test and inspection reports.

	3.19 ADDITIONAL TESTS
	A. Within ninety (90) days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional TAB during near-peak summer and winter conditions.

	3.20 FOLLOW-UP SERVICES
	A. Allow for two (2) scheduled visits during the 6-month period following substantial completion to adjust system parameters based on Owner's observations.



	Blank Page
	ADPC24E.tmp
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This section includes all variable frequency drives. All standard and optional features shall be included within the variable frequency drive panel.

	1.2 COORDINATION
	A. The Variable Frequency Drive Manufacturer Representative shall furnish the Variable Frequency Drives including start-up for all pump and fan motors as indicated on the Equipment Schedules. The pump and fan Variable Frequency Drives shall be field i...

	1.3 DESCRIPTION
	A. This specification is to cover a complete Variable Frequency Drive (VFD aka: VSD, AFD, ASD, Inverter, AC Drive, et al) consisting of a pulse width modulated (PWM) inverter designed for use with a standard NEMA Design B induction motor.
	B. The drive manufacturer shall supply the drive and all necessary options as herein specified.  The manufacturer shall have been engaged in the production of this type of equipment for a minimum of twenty (20) years. VFDs that are manufactured by a t...

	1.4 QUALITY ASSURANCE
	A. Referenced Standards and Guidelines:
	1. Institute of Electrical and Electronic Engineers (IEEE)
	a. IEEE 519-1992, Guide for Harmonic Content and Control

	2. Underwriters Laboratories (as appropriate)
	a. UL508
	b. UL508A
	c. UL508C

	3. National Electrical Manufacturer’s Association (NEMA)
	a. ICS 7.0, AC Adjustable Speed Drives
	b. NEMA ICS 3.1 - Safety Standards for Construction and Guide for Selection, Installation and Operation of Variable Frequency Drive Systems
	c. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum)

	4. International Electrotechnical Commission (IEC)
	a. EN/IEC 61800-3

	5. National Electric Code (NEC)
	a. NEC 430.120, Adjustable-Speed Drive Systems

	6. International Building Code (IBC)
	a. 2015 IBC Seismic – referencing ASC 7-05 and ICC AC-156


	B. Qualifications:
	1. VFDs and options shall be UL508 listed as a complete assembly.  The base VFD shall be UL listed for 100 kA SCCR without the need for input fuses. Base VFDs with red label UL stickers requiring additional branch circuit protection are not acceptable.
	2. VFD shall have a minimum MTBF (mean time between failures) rating of twenty-eight (28) years (245,280 hours).
	3. CE Mark – The base VFD shall conform to the European Union Electromagnetic Compatibility directive, a requirement for CE marking.  The VFD shall meet product standard EN 61800-3 for the First Environment restricted level (Category C2).  Base drives...
	4. The entire VFD assembly, including the bypass (if specified), shall be seismically certified and labeled as such in accordance with the 2015 International Building Code (IBC):
	a. VFD manufacturer shall provide seismic certification and installation requirements at time of submittal.
	b. Seismic importance factor of 1.5 rating is required and shall be based upon actual shake test data as defined by ICC AC-156.
	c. Seismic ratings based upon calculations alone are not acceptable. Certification of Seismic rating must be based on testing done in all three (3) axes of motion.

	5. Acceptable Manufacturers
	a. ABB; ACH Series



	6. Factory authorized start up and Owner training to be provided locally upon request.
	1.5 SUBMITTALS
	A. Submittals shall include the following information:
	1. Outline dimensions, conduit entry locations, and weight.
	2. Customer connection and power wiring diagrams.
	3. Complete technical product description includes a complete list of options provided.  Any portions of this specification not met must be clearly indicated or the supplier and contractor shall be liable to provide all additional components required ...

	B. VFD models shall contain as a minimum the following attributes:
	1. Input voltage.
	2. Current rating.
	3. Model number.
	4. Manufacturer.
	5. Enclosure type.


	PART 2 -  PRODUCTS
	2.1 VARIABLE FREQUENCY DRIVES
	A. The VFD package as specified herein shall be enclosed in a UL Listed Type enclosure, exceeding NEMA enclosure design criteria (enclosures with only NEMA ratings are not acceptable), completely assembled and tested by the manufacturer in an ISO9001 ...
	B. The VFD shall provide full rated output from a line of plus or minus ten percent (±10%) of nominal voltage. The VFD shall continue to operate without faulting from a line of plus thirty percent to minus thirty-five percent (+30% to -35%) of nominal...
	1. VFDs shall be capable of continuous full load operation under the following environmental operating conditions:
	a. -15 to 40  C (5 to 104  F) ambient temperature. Operation to 50  C shall be allowed with a ten percent (10%) reduction from VFD full load current.
	b. Altitude 0 to 3300 feet above sea level Operation to 6600 shall be allowed with a ten percent (10%) reduction from VFD full load current.
	c. Humidity less than ninety-five percent (95%), non-condensing.
	d. Enclosure shall have a UL Type rating and shall be UL listed and available as a plenum rated VFD. VFDs without these ratings are not acceptable.  Non-UL Type enclosures (e.g. self-certified NEMA enclosures) are not acceptable.
	e. Displacement Power Factor:  0.98 over entire range of operating speed and load.
	f. Vibration: 9.81m/s2 (1 G) maximum at 10 to 20 Hz, 2.0 m/s2 (0.2 G) at 20 Hz to 55.
	g. Minimum Efficiency:  Ninety-six percent (96%) at half speed; ninety-eight percent (98%) at full speed.
	h. Starting Torque:  One hundred forty percent (140%) starting torque shall be available from 0.5 Hz. to 60 Hz.
	i. Overload Capability: One hundred ten percent (110%) of rated FLA (Full Load Amps) for 60 seconds; one hundred fifty percent (150%) of rated FLA peak.


	C. All VFDs shall have the following standard features:
	1. All circuit boards shall be coated.  Drives that contain circuit boards that are not coated are not acceptable.
	2. All VFDs shall have the same customer interface, including digital display, and keypad, regardless of horsepower rating.  The keypad shall be removable, capable of remote mounting, and allow for uploading and downloading of parameter settings as an...
	3. The keypad shall include Hand-Off-Auto selections and manual speed control.  The drive shall incorporate “bumpless transfer” of speed reference when switching between “Hand” and “Auto” modes.  There shall be fault reset and “Help” buttons on the ke...
	4. There shall be a built-in time clock in the VFD keypad.  The clock shall have a battery backup with ten (10) years minimum life span.  The clock shall be used to date and time stamp faults and record operating parameters at the time of fault. VFD p...
	5. The VFDs shall utilize pre-programmed application macros specifically designed to facilitate start-up.  The Application Macros shall provide one (1) command to reprogram all parameters and customer interfaces for a particular application to reduce ...
	6. The VFD shall have cooling fans that are designed for easy replacement.  The fans shall be designed for replacement without requiring removing the VFD from the wall or removal of circuit boards.  The VFD cooling fans shall operate only when require...
	7. The VFD shall be capable of starting into a coasting load (forward or reverse) up to full speed and accelerate or decelerate to set point without tripping or component damage (flying start).
	8. The VFD shall have the ability to automatically restart after an over-current, over-voltage, under-voltage, or loss of input signal protective trip.  The number of restart attempts, trial time, and time between attempts shall be programmable.
	9. The overload rating of the drive shall be one hundred ten percent (110%) of its normal duty current rating for 1 minute every 10 minutes, one hundred thirty percent (130%) overload for 2 seconds every minute.  The minimum FLA rating shall meet or e...
	10. VFDs through 250hp shall include five percent (5%) impedance reactors to reduce harmonics to the power. Five percent (5%) impedance may be from dual (positive and negative DC bus) chokes, or five percent (5%) AC line chokes.
	11. The input current rating of the VFD shall not be greater than the output current rating.  VFDs with higher input current ratings require the upstream wiring, protection devices, and source transformers to be oversized per NEC 430.122.  Input and o...
	12. The VFD shall include a coordinated AC transient surge protection system consisting of four (4) MOVs (phase to phase and phase to ground), a capacitor clamp, 1600 PIV Diode Bridge and internal chokes. VFDs that do not include coordinated AC transi...
	13. The VFD shall provide a programmable loss-of-load (broken belt/broken coupling) Form-C relay output.  The drive shall be programmable to signal the loss-of-load condition via a keypad warning, Form-C relay output, and/or over the serial communicat...
	14. The VFD shall include multiple “two-zone” PID algorithms that allow the VFD to maintain PID control from two (2) separate feedback signals (4-20mA, 0-10V, and/or serial communications).  The two-zone control PID algorithm will control motor speed ...
	15. If the input reference is lost, the VFD shall give the user the option of either (1) stopping and displaying a fault, (2) running at a programmable preset speed, (3) hold the VFD speed based on the last good reference received, or (4) cause a warn...
	16. The VFD shall have programmable “Sleep” and “Wake up” functions to allow the drive to be started and stopped from the level of a process feedback signal.

	D. All VFDs to have the following adjustments:
	1. Three (3) programmable critical frequency lockout ranges to prevent the VFD from operating the load continuously at an unstable speed.  The lockout range must be fully adjustable, from 0 to full speed.
	2. Two (2) PID set point controllers shall be standard in the drive, allowing pressure or flow signals to be connected to the VFD, using the microprocessor in the VFD for the closed-loop control.  The VFD shall have 250 ma of 24 VDC auxiliary power an...
	3. There shall be an independent, second PID loop that can utilize the second analog input and modulate one of the analog outputs to maintain the set point of an independent process (i.e. valves, dampers, etc.).  All set points, process variables, etc...
	4. Two (2) programmable analog inputs shall accept current or voltage signals.
	5. Two (2) programmable analog outputs (0-20ma or 4-20 ma).  The outputs may be programmed to output proportional to Frequency, Motor Speed, Output Voltage, Output Current, Motor Torque, Motor Power (kW), DC Bus voltage, Active Reference, Active Feedb...
	6. Six (6) programmable digital inputs for maximum flexibility in interfacing with external devices.  All digital inputs shall be programmable to initiate upon an application or removal of 24VDC or 24VAC.
	7. Three (3) programmable, digital Form-C relay outputs. The relay outputs shall include programmable on and off delay times and adjustable hysteresis. The relays shall be rated for maximum switching current 8 amps at 24 VDC and 0.4 A at 250 VAC; maxi...
	8. Run Permissive Circuit – There shall be a run permissive circuit for damper or valve control.  Regardless of the source of a run command (keypad, input contact closure, time-clock control, or serial communications), the VFD shall provide a dry cont...
	9. The VFD control shall include a programmable time delay for VFD start and a keypad indication that this time delay is active.  A Form C relay output provides a contact closure to signal the VAV boxes open.  This will allow VAV boxes to be driven op...
	10. Seven (7) programmable preset speeds.
	11. Two (2) independently adjustable accel and decel ramps with 1-1800 seconds adjustable time ramps.
	12. The VFD shall include a motor flux optimization circuit that will automatically reduce applied motor voltage to the motor to optimize energy consumption and reduce audible motor noise.  The VFD shall have selectable software for optimization of mo...
	13. The VFD shall include a carrier frequency control circuit that reduces the carrier frequency based on actual VFD temperature that allows higher carrier frequency settings without derating the VFD.
	14. The VFD shall include password protection against parameter changes.

	E. The Keypad shall include a backlit LCD display.  The display shall be in complete English words for programming and fault diagnostics (alpha-numeric codes are not acceptable).  All VFD faults shall be displayed in English words.  The keypad shall i...
	1. Start-up assistant.
	2. Parameter assistants.
	a. PID assistant.
	b. Reference assistant.
	c. I/O assistant.
	d. Serial communications assistant.
	e. Option module assistant.
	f. Panel display assistant.
	g. Low noise set-up assistant.

	3. Maintenance assistant.
	4. Troubleshooting assistant.
	5. Drive optimizer assistants.

	F. All applicable operating values shall be capable of being displayed in engineering (user) units. A minimum of three (3) operating values from the list below shall be capable of being displayed at all times. The display shall be in complete English ...
	1. Output Frequency.
	2. Motor Speed (RPM, %, or Engineering units).
	3. Motor Current.
	4. Motor Torque.
	5. Motor Power (kW).
	6. DC Bus Voltage.
	7. Output Voltage.

	G. The VFD shall include a fireman’s override input. Upon receipt of a contact closure from the fire/smoke control station, the VFD shall operate in one (1) of two (2) modes: 1) Operate at a programmed predetermined fixed speed ranging from -500Hz (re...
	H. Serial Communications
	1. The VFD shall have an EIA-485 port as standard.  The standard protocols shall be Modbus, Johnson Controls BACnet.  Each individual drive shall have the protocol in the base VFD.  The use of third-party gateways and multiplexers is not acceptable.  ...
	2. The BACnet connection shall be an EIA-485, MS/TP interface operating at 9.6, 19.2, 38.4, or 76.8 Kbps.  The connection shall be tested by the BACnet Testing Labs (BTL) and be BTL Listed.  The BACnet interface shall conform to the BACnet standard de...
	a. Data Sharing – Read Property – B.
	b. Data Sharing – Write Property – B.
	c. Device Management – Dynamic Device Binding (Who-Is; I-Am).
	d. Device Management – Dynamic Object Binding (Who-Has; I-Have).
	e. Device Management – Communication Control – B.

	3. If additional hardware is required to obtain the BACnet interface, the VFD manufacturer shall supply one (1) BACnet gateway per drive.  Multiple VFDs sharing one (1) gateway shall not be acceptable.
	4. Serial communication capabilities shall include, but not be limited to; run-stop controls, speed set adjustment, and lock and unlock the keypad. The drive shall have the capability of allowing the BAS to monitor feedback such as process variable fe...
	5. Serial communications for bypass mode of operation shall be available as well as in VFD mode of operation. The VFD-Bypass panel must be addressable with the same network address for both modes. VFD-bypass packages requiring separate network address...
	6. The VFD/bypass shall allow the BAS to control the drive and bypass digital and analog outputs via the serial interface.  This control shall be independent of any VFD function.  The analog outputs may be used for modulating chilled water valves or c...
	7. The VFD shall include an independent PID loop for customer use.  The independent PID loop may be used for cooling tower bypass value control, chilled water value/hot water valve control, etc.  Both the VFD PID control loop and the independent PID c...

	I. EMI/RFI Filters.  All VFD’s shall include EMI/RFI filters.  The onboard filters shall allow the VFD assembly to be CE Marked and the VFD shall meet product standard EN 61800-3 for the First Environment restricted level (Category C2) with up to 100 ...
	J. Bypass
	1. A complete factory wired and tested bypass system consisting of a door interlocked, padlockable circuit breaker, output contactor, bypass contactor, and three-phase input service switch (up to 25hp/208V and 60hp/480V), to allow for removal of VFD l...
	2. The bypass enclosure door and VFD enclosure must be mechanically interlocked such that the disconnecting device must be in the “Off” position before either enclosure may be accessed.
	3. The VFD and bypass package shall have a UL listed short circuit current rating (SCCR) of 100,000 Amps and this rating shall be indicated on the UL data label.
	4. The drive and bypass package shall be seismic certified and labeled to the IBC:
	a. Seismic importance factor of 1.5 rating is required and shall be based upon actual shake table test data as defined by ICC AC-156.

	5. Motor Protection from Single Phase Power Conditions – The bypass system must be able to detect a single-phase input power condition while running in bypass, disengage the motor in a controlled fashion, and give a single-phase input power indication...
	6. Line voltage sensors to monitor for brownout, blackout, and single-phase conditions.  Fault levels for each condition must be adjustable to ensure the proper settings pursuant to each application.
	7. The bypass system shall be designed for stand-alone operation and shall be completely functional in both Hand and Automatic modes even if the VFD has been removed from the system for repair/replacement.  Serial communications shall remain functiona...
	8. Serial communications for bypass mode of operation shall be available as well as in VFD mode of operation. The VFD-Bypass panel must be addressable with the same network address for both modes. VFD-bypass packages requiring separate network address...
	a. Serial communication capabilities shall include, but not be limited to: bypass run-stop control, the ability to force the unit to bypass, and the ability to lock and unlock the keypad.  The bypass shall have the capability of allowing the BAS to mo...
	b. The bypass serial communications shall allow control of the drive/bypass (system) digital outputs via the serial interface.  This control shall be independent of any bypass function or operating state.  The system digital (relay) outputs may be use...

	9. There shall be an adjustable motor current sensing circuit for the bypass and VFD modes to provide proof of flow (broken belt) indication.  The condition shall be indicated on the keypad display, transmitted over the BAS, and/or via a Form-C relay ...
	10. The digital inputs for the system shall accept 24VAC or 24VDC.  The bypass shall incorporate an internally sourced power supply and not require an external control power source.  The bypass power board shall supply 250 mA of 24 VDC for use by othe...
	11. There shall be a run permissive circuit for damper or valve control.  Regardless of the source of a run command (keypad command, time-clock control, digital input, or serial communications) the bypass shall provide a dry contact closure that will ...
	12. The bypass control shall monitor the status of the VFD and bypass contactors and indicate when there is a welded contactor contact or open contactor coil.  This failed contactor condition shall be indicated on the bypass LCD display, programmed to...
	13. The bypass control shall include a programmable time delay bypass start including keypad indication of the time delay. A Form C relay output commands the VAV boxes open. This will allow VAV boxes to be driven open before the motor operates at full...
	14. There shall be a keypad adjustment to select manual or automatic transfer to bypass.  The user shall be able to select via keypad programming which drive faults will result in an automatic transfer to bypass mode and which faults require a manual ...


	a. Over current.
	b. Over voltage.
	c. Under voltage.
	d. Loss of analog input.
	15. The following operators shall be provided:
	a. Bypass Hand-Off-Auto.
	1) Drive mode selector.
	2) Bypass mode selector.
	3) Bypass fault reset.


	16. The bypass shall include a 2-line, 20-character LCD display.  The display shall allow the user to access and view:
	a. Energy savings – in US dollars.
	b. Bypass motor amps.
	c. Bypass input voltage– average and individual phase voltage.
	d. Bypass power (kW).
	e. Bypass faults and fault logs.
	f. Bypass warnings.
	g. Bypass operating time (resettable).
	h. Bypass energy (kilowatt hours – resettable).
	i. I/O status.
	j. Parameter settings/programming.
	k. Printed circuit board temperature.

	17. The following indicating lights (LED type) or keypad display indications shall be provided.  A test mode or push to test feature shall be provided.
	a. Power-on (Ready).
	b. Run enable.
	c. Drive mode selected.
	d. Bypass mode selected.
	e. Drive running.
	f. Bypass running.
	g. Drive fault.
	h. Bypass fault.
	i. Bypass H-O-A mode.
	j. Automatic transfer to bypass selected.
	k. Safety open.
	l. Damper opening.
	m. Damper end-switch made.

	18. The Bypass controller shall have six (6) programmable digital inputs, and five (5) programmable Form-C relay outputs.  This I/O allows for a total System (VFD and Bypass) I/O count of twenty-four (24) points as standard.  The bypass I/O shall be a...
	19. The on-board Form-C relay outputs in the bypass shall be programmable for any of the following indications.
	a. System started.
	b. System running.
	c. Bypass override enabled.
	d. Drive fault.
	e. Bypass fault.
	f. Bypass H-O-A position.
	g. Motor proof-of-flow (broken belt).
	h. Overload.
	i. Bypass selected.
	j. Bypass run.
	k. System started (damper opening).
	l. Bypass alarm.
	m. Over temperature.

	20. The bypass shall provide a separate terminal strip for connection of freeze, fire, smoke contacts, and external start command.  All external safety interlocks shall remain fully functional whether the system is in VFD or Bypass mode.  The remote s...
	21. The bypass shall include a supervisory control mode.  In this bypass mode, the bypass shall monitor the value of the VFD’s analog input (feedback).  This feedback value is used to control the bypass contactor on and off state.  The supervisory mod...
	22. The user shall be able to select the text to be displayed on the keypad when an external safety opens.  Example text display indications include “FireStat”, “FreezStat”, “Over pressure” and “Low suction”.  The user shall also be able to determine ...
	23. Smoke Control Override Mode (Override 1) – The bypass shall include a dedicated digital input that will transfer the motor from VFD mode to Bypass mode upon receipt of a dry contact closure from the Fire/Smoke Control System.  The Smoke Control Ov...
	24. Fireman’s Override Mode (Override 2) – The bypass shall include a second, programmable override input which will allow the user to configure the unit to acknowledge some digital inputs, all digital inputs, ignore digital inputs or any combination ...
	25. Class 10, 20, or 30 (programmable) electronic motor overload protection shall be included.

	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Installation shall be the responsibility of the mechanical contractor.  The contractor shall install the drive in accordance with the recommendations of the VFD manufacturer as outlined in the VFD installation manual.
	B. Power wiring shall be completed by the electrical contractor, to NEC code 430.122 wiring requirements based on the VFD input current.  Caution: VFDs supplied without internal reactors have substantially higher input current ratings, which may requi...
	C. All VFD’s shall be provided with by-pass except for units serving Air Handling Units (AHU’s).

	3.2 START-UP
	A. Factory start-up shall be provided for each drive by a factory authorized service center.  A start-up form shall be filled out for each drive with a copy provided to the Owner, and a copy kept on file at the manufacturer.

	3.3 PRODUCT SUPPORT
	A. Factory trained application engineering and service personnel that are thoroughly familiar with the VFD products offered shall be locally available at both the specifying and installation locations.  A toll free 24/365 technical support line shall ...
	B. Training shall include installation, programming, and operation of the VFD, bypass and serial communication. Factory authorized start up and owner training to be provided locally upon request.

	3.4 WARRANTY
	A. The VFD product warranty shall be thirty-six (36) months from the date of factory shipment.  The warranty shall include all parts, labor, travel time, and expenses.  A toll free 24/365 technical support line shall be available.

	End of Section 232923
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Manual volume dampers.
	2. Control dampers.
	3. Flange connectors.
	4. Turning vanes.
	5. Flexible connectors.
	6. Duct accessory hardware.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details, and attachments to other work.
	1. Detail duct accessories fabrication and installation in ducts and other construction. Include dimensions, weights, loads, and required clearances, and method of field assembly into duct systems and other construction. Include the following:
	a. Special fittings.
	b. Manual volume damper installations.
	c. Control-damper installations.
	d. Wiring Diagrams: For power, signal, and control wiring.



	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling- mounted access panels and access doors required for access to duct accessories are shown and coordinated with each other, using input from Installers of the items inv...
	B. Source quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air duct accessories to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, rolle...

	2.2 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A 653.
	1. Galvanized Coating Designation: G90.
	2. Exposed-Surface Finish: Mill phosphatized.

	B. Stainless-Steel Sheets: Comply with ASTM A 480, Type 304, and having a No. 2 finish for concealed ducts and 1-side bright finish for exposed ducts.
	C. Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts.
	D. Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6.
	E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	F. Tie Rods: Galvanized steel, ¼-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.3 MANUAL VOLUME DAMPERS
	A. Manual Volume Dampers: Round.
	1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	a. McGill AirFlow LLC
	b. Pottorff
	c. Nailor
	d. Ruskin Company
	e. Greenheck Fan Corp.

	2. Suitable for horizontal or vertical applications.
	3. Construction:
	a. Frame: 20-gauge galvanized steel with stiffening beads.
	b. Blades: 16-gauge galvanized steel.
	c. Drive Shaft/Axle: 3/8-inch minimum square drive.
	d. Quadrant: Plated steel with hand locking quadrant.

	4. Bearings: Synthetic.
	5. Accessories: Hand quadrant standoff bracket, minimum of 2 inches for duct insulation installation.

	B. Manual Volume Dampers: Low leakage rectangular.
	1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	a. McGill AirFlow LLC
	b. Pottorff
	c. Nailor
	d. Ruskin Company
	e. Greenheck Fan Corp.

	2. Construction:
	a. Flanged Frame: 13-gauge galvanized steel hat channels.
	b. Blades: 16-gauge galvanized steel.
	1) Multiple or single blade.
	a) For multiple blades linkage concealed in frame.
	b) Parallel- or opposed-blade design for multiple blades.

	2) Stiffen damper blades for stability.

	c. Drive Shaft/Axle: ½-inch minimum diameter.
	1) Factory installed jackshaft for multiple section damper.

	d. Quadrant: Manual locking quadrant.

	3. Bearings: Synthetic.
	4. Accessories: Quadrant standoff bracket, minimum of 2 inches for duct insulation installation.


	2.4 CONTROL DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Greenheck Fan Corporation
	2. Nailor Industries Inc.
	3. Pottorff
	4. Ruskin Company

	B. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings Seal for both air performance and air leakage.
	C. Frames:
	1. Hat-shaped.
	2. 0.094-inch-thick, galvanized sheet steel.
	3. Mitered and welded corners.

	D. Blades:
	1. Multiple blade with maximum blade width of 8 inches.
	2. Parallel- and opposed-blade design.
	3. Galvanized steel.
	4. 0.064-inch-thick single skin or 0.0747-inch-thick dual skin.
	5. Blade Edging: Closed-cell neoprene.
	6. Blade Edging: Inflatable seal blade edging, or replaceable rubber seals.

	E. Blade Axles: ½-inch-diameter; galvanized steel; blade-linkage hardware of zinc-plated steel and brass; ends sealed against blade bearings.
	1. Operating Temperature Range: From minus 40 to plus 200 deg F.

	F. Bearings:
	1. Oil-impregnated bronze, molded  synthetic, oil-impregnated stainless-steel sleeve, or stainless-steel sleeve.
	2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of damper blades and bearings at both ends of operating shaft.
	3. Thrust bearings at each end of every blade.


	2.5 FLANGE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. CL WARD & Family Inc.
	2. Ductmate Industries, Inc.
	3. Hardcast, Inc.
	4. Nexus PDQ
	5. Ward Industries; a brand of Hart & Cooley, Inc.

	B. Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material: Galvanized steel.
	D. Gage and Shape: Match connecting ductwork.

	2.6 TURNING VANES
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Aero-Dyne Sound Control Co.
	2. CL WARD & Family Inc.
	3. Ductmate Industries, Inc.

	B. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	D. Vane Construction: Double wall.

	2.7 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Aire Technologies
	2. CL WARD & Family Inc.
	3. Ductmate Industries, Inc.

	B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA’s “HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	1. Door:
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. Vision panel.
	d. Hinges and Latches: 1-by-1-inch butt or piano hinge and cam latches.
	e. Fabricate doors airtight and suitable for duct pressure class.

	2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets.
	3. Number of Hinges and Locks:
	a. Access Doors Less Than 12 Inches Square: No hinges and two (2) sash locks.
	b. Access Doors up to 18 Inches Square: Two (2) hinges and two (2) sash locks.
	c. Access Doors up to 24 by 48 Inches: Three (3) hinges and two (2) compression latches with outside and inside handles.
	d. Access Doors Larger Than 24 by 48 Inches: Four (4) hinges and two (2) compression latches with outside and inside handles.



	2.8 DUCT ACCESS PANEL ASSEMBLIES
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. 3M
	2. Ductmate Industries, Inc.
	3. Flame Gard, Inc.

	B. Labeled according to UL 1978 by an NRTL.
	C. Panel and Frame: Minimum thickness 0.0528-inch carbon steel.
	D. Fasteners: Carbon steel. Panel fasteners shall not penetrate duct wall.
	E. Gasket: Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for minimum 2000 deg F.
	F. Minimum Pressure Rating: 10-inch wg, positive or negative.

	2.9 FLEXIBLE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. CL WARD & Family Inc.
	2. Ductmate Industries, Inc.
	3. Duro Dyne Inc.
	4. Elgen Manufacturing
	5. Ventfabrics, Inc.

	B. Materials: Flame-retardant or noncombustible fabrics.
	C.  Coatings and Adhesives: Comply with UL 181, Class 1.
	D. Metal-Edged Connectors: Factory fabricated with a fabric strip 3½ or 5¾ inches wide attached to two (2) strips of 2¾-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets. Provide metal compatible with connected du...
	E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
	1. Minimum Weight: 26 oz./sq. yd.
	2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.
	3. Service Temperature: Minus 40 to plus 200 deg F.

	F. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	1. Minimum Weight: 24 oz./sq. yd.
	2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling.
	3. Service Temperature: Minus 50 to plus 250 deg F.

	G. High-Temperature System, Flexible Connectors: Glass fabric coated with silicone rubber.
	1. Minimum Weight: 16 oz./sq. yd.
	2. Tensile Strength: 285 lbf/inch in the warp and 185 lbf/inch in the filling.
	3. Service Temperature: Minus 67 to plus 500 deg F.

	H. Thrust Limits: Combination coil spring and elastomeric insert with spring and insert in compression, and with a load stop. Include rod and angle-iron brackets for attaching to fan discharge and duct.
	1. Frame: Steel, fabricated for connection to threaded rods and to allow for a maximum of 30 degrees of angular rod misalignment without binding or reducing isolation efficiency.
	2. Outdoor Spring Diameter: Not less than eighty percent (80%) of the compressed height of the spring at rated load.
	3. Minimum Additional Travel: Fifty percent (50%) of the required deflection at rated load.
	4. Lateral Stiffness: More than eighty percent (80%) of rated vertical stiffness.
	5. Overload Capacity: Support two hundred percent (200%) of rated load, fully compressed, without deformation or failure.
	6. Elastomeric Element: Molded, oil-resistant rubber or neoprene.
	7. Coil Spring: Factory set and field adjustable for a maximum of ¼-inch movement at start and stop.


	2.10 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Compliance with ASHRAE/IESNA 90.1-2004 includes Section 6.4.3.3.3 - "Shutoff Damper Controls," restricts the use of backdraft dampers, and requires control dampers for certain applications. Install backdraft or control dampers at inlet of exhaust f...
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner w...
	1. Install steel volume dampers in steel ducts.

	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install fire dampers according to UL listing.
	H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. On both sides of duct coils.
	2. Upstream and downstream from duct filters.
	3. At outdoor-air intakes and mixed-air plenums.
	4. At drain pans and seals.
	5. Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment.
	6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links. Access doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors and shall be outward operation for access doors ...
	7. At each change in direction and at maximum 50-foot spacing.
	8. Upstream and downstream from turning vanes.
	9. Upstream or downstream from duct silencers.
	10. Control devices requiring inspection.
	11. Elsewhere as indicated.

	I. Install access doors with swing against duct static pressure.
	J. Access Door Sizes:
	1. One-Hand or Inspection Access: 8 by 5 inches.
	2. Two-Hand Access: 12 by 6 inches.
	3. Head and Hand Access: 18 by 10 inches.
	4. Head and Shoulders Access: 21 by 14 inches.
	5. Body Access: 25 by 14 inches.
	6. Body plus Ladder Access: 25 by 17 inches.

	K. Label access doors according to Section 230553 "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	L. Install flexible connectors to connect ducts to equipment.
	M. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl sheet held in place with metal straps.
	N. Connect diffusers to ducts directly or with maximum 24-inch lengths of flexible duct clamped or strapped in place.
	O. Connect flexible ducts to metal ducts with liquid adhesive plus sheet metal screws and tape.
	P. Install duct test holes where required for testing and balancing purposes.
	Q. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. Attach thrust limits at centerline of thrust and adjust to a maximum of ¼-inch movement during start and stop of fans.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.
	2. Inspect locations of access doors and verify that purpose of access door can be performed.
	3. Operate fire dampers to verify full range of movement and verify that proper heat-response device is installed.
	4. Inspect turning vanes for proper and secure installation.
	5. Operate remote damper operators to verify full range of movement of operator and damper.

	END OF SECTION 233300
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Tubular mixed flow in-line centrifugal fans.


	1.3 PERFORMANCE REQUIREMENTS
	A. Project Altitude:  Base fan-performance ratings on actual Project site elevations.
	B. Operating Limits:  Classify according to AMCA 99.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and furnished specialties and accessories.  Also include the following:
	1. Construction details, material descriptions, dimensions of individual components and profiles, and finishes for fans.
	2. Rated capacities, operating characteristics, and furnished specialties and accessories.
	3. Certified fan performance curves with system operating conditions indicated.
	4. Certified fan sound-power ratings.
	5. Motor ratings and electrical characteristics, plus motor and electrical accessories.
	6. Material thickness and finishes, including color charts.
	7. Dampers, including housings, linkages, and operators.
	8. Fan speed controllers.

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Wiring Diagrams:  For power, signal, and control wiring.
	3. Design Calculations: Calculate requirements for selecting vibration isolators and seismic restraints.
	4. Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments to structure and to supported equipment.  Include adjustable motor bases, rails, and frames for equipment mounting.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Reflected ceiling plans and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved.
	B. Seismic Qualification Data: For fans, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For power ventilators to include in emergency, operation, and maintenance manuals.

	1.7 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of unit components.
	C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Startup."
	D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	E. Delegated Design: Engage a qualified professional engineer, to design vibration isolation, supports and seismic restraints, including comprehensive engineering analysis by a qualified professional engineer, using performance and design criteria ind...
	F. Seismic Performance: Centrifugal fans shall withstand the effects of earthquake motions determined according to ASCE/SEI 7. See Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment."
	G. AMCA Compliance:  Fans shall have AMCA-Certified performance ratings and shall bear the AMCA-Certified Ratings Seal.
	H. UL Standards:  Power ventilators shall comply with UL 705.  Power ventilators for use for restaurant kitchen exhaust shall also comply with UL 762.

	1.8 COORDINATION
	A. Coordinate size and location of structural-steel support members.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Belts:  One (1) set for each belt-driven unit.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations, with protective crating and covering.
	B. Disassemble and reassemble units, as required for moving to final location, according to manufacturer's written instructions.
	C. Lift and support units with manufacturer's designated lifting or supporting points.


	PART 2 -  PRODUCTS
	2.1 TUBULAR MIXED FLOW IN-LINE CENTRIFUGAL FANS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Look, Loren Company
	2. Greenheck Fan Corp

	B. Construction:
	1. The fan shall be of welded and bolted construction utilizing corrosion resistant fasteners. Housing shall be minimum 14-gauge steel with integral inlet and outlet collars for slip fit duct connections. Straightening vanes shall be included to assur...

	C. Coating:
	1. Steel fan components shall be baked polyester powder coating. Each component shall be subject to a 5-stage environmentally friendly wash system, followed by a minimum 2-mil-thick baked powder finish. Paint must exceed 1,000-hour salt spray under AS...

	D.  Fan Wheels:
	1. Wheel shall be steel, non-overloading, high-efficiency mixed-flow type. Contoured single thickness blades shall incorporate 3-D curvature for maximum efficiency across the entire surface of the blade. Blades shall be continuously welded to the back...

	E. Motor:
	1. Motor shall be NEMA design B with class B insulation rated for continuous duty and furnished at the specified voltage, phase, and enclosure.

	F. Blower Shaft:
	1. Blower shaft shall be AISI C-1045 hot rolled and accurately turned, ground and polished. Shafting shall be sized for a critical speed of at least one hundred twenty-five percent (125%) of maximum RPM.

	G. Bearings:
	1. Bearings shall be designed and tested specifically for use in air handling applications. Construction shall be heavy duty concentric locking regreasable ball or roller type in a cast iron pillow block housing selected for a minimum L50 life in exce...

	H. Belts and Drives:
	1. Belts shall be oil and heat resistant, static conducting. Drives shall be precision machined cast iron type, keyed and securely attached to the wheel and motor shafts. Drives shall be sized for one hundred fifty percent (150%) of the installed moto...

	I. Accessories:
	1. Belt guard.
	2. Premium efficiency motor.
	3. Disconnect switch.
	4. Motor cover.
	5. Access door.
	6. Isolation rails.
	7. Inlet and outlet flange and companion flange.
	8. Restrained housed spring isolator.


	2.2 SOURCE QUALITY CONTROL
	A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant Room Method for Sound Testing of Fans."  Label fans with the AMCA-...
	B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing Fans for Aerodynamic Performance Rating."  Label fans with ...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install power ventilators level and plumb.
	B. Support units using restrained spring isolators. Vibration- and seismic-control devices are specified in Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment."
	C. Install units with clearances for service and maintenance.
	D. Label units according to requirements specified in Section 230553 "Identification for HVAC Piping and Equipment."

	3.2 CONNECTIONS
	A. Duct installation and connection requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of ducts and duct accessories.  Make final duct connections with flexible connectors.  Flexible connectors are specifi...
	B. Install ducts adjacent to power ventilators to allow service and maintenance.

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. Verify that shipping, blocking, and bracing are removed.
	2. Verify that unit is secure on mountings and supporting devices and that connections to ducts and electrical components are complete.  Verify that proper thermal-overload protection is installed in motors, starters, and disconnect switches.
	3. Verify that cleaning and adjusting are complete.
	4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and adjust belts, and install belt guards.
	5. Adjust belt tension.
	6. Adjust damper linkages for proper damper operation.
	7. Verify lubrication for bearings and other moving parts.
	8. Verify that manual and automatic volume control and fire and smoke dampers in connected ductwork systems are in fully open position.
	9. Disable automatic temperature-control operators, energize motor and adjust fan to indicated rpm, and measure and record motor voltage and amperage.
	10. Shut unit down and reconnect automatic temperature-control operators.
	11. Remove and replace malfunctioning units and retest as specified above.

	C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	D. Prepare test and inspection reports.

	3.4 ADJUSTING
	A. Adjust belt tension.
	B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing procedures.
	C. Replace fan and motor pulleys as required to achieve design airflow.
	D. Lubricate bearings.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain units.
	END OF SECTION 233423
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Packaged, water-cooled, single-effect absorption water chillers.


	1.3 DEFINITIONS
	A. BAS: Building automation system.
	B. COP: Coefficient of performance. The ratio of the rate of heat removal to the rate of energy input using consistent units for any given set of rating conditions.
	C. IPLV: Integrated part-load value. A single-number part-load efficiency figure of merit calculated per the method defined by AHRI 560 and referenced to AHRI standard rating conditions.
	D. NPLV: Nonstandard part-load value. A single-number part-load efficiency figure of merit calculated per the method defined by AHRI 560 and intended for operating conditions other than the AHRI standard rating conditions.

	1.4 SUBMITTALS
	A. Product Data: For each type of product. Include rated capacities, operating characteristics, furnished specialties and accessories, and the following:
	1. Performance at AHRI standard conditions and at conditions indicated.
	2. Performance at AHRI standard unloading conditions.
	3. Minimum evaporator flow rate.
	4. Absorbent capacity of chiller.
	5. Refrigerant capacity of chiller.
	6. Liquid capacity of evaporator and condenser.
	7. Liquid capacity of generator.
	8. Characteristics of safety relief devices.
	9. Minimum entering condenser-liquid temperature.

	B. Shop Drawings:
	1. Include plans, elevations, sections, and attachment details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Floor plans, drawn to scale, showing the items described in this Section, and coordinated with all building trades.
	B. Qualification Data:
	1. For Installer: Certificate from Absorption Chiller manufacturer certifying that Installer has successfully completed prerequisite training administered by manufacturer for proper installation of systems, including but not limited to, equipment, pip...

	C. Seismic Qualification Data: Certificates, for chillers, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Startup service reports.
	E. Test and inspection startup reports.
	F. Sample Warranty: For manufacturer’s warranties.
	1. Provide Manufacturer’s extended Warranty for Contractor Certified installation.


	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each chiller to include in emergency, operation, and maintenance manuals.

	1.7 COORDINATION
	A. Coordinate sizes, locations, and anchoring attachments of structural-steel support structures.

	1.8 WARRANTY
	A. Limited Express Warranty: Manufacturer warrants that the product shall be free from defects in material and workmanship which are discovered and reported in writing to Manufacturer within the period of one (1) year (“Original Warranty Period”) from...
	A. Limited Express Warranty: Manufacturer warrants that the product shall be free from defects in material and workmanship which are discovered and reported in writing to Manufacturer within the period of one (1) year (“Original Warranty Period”) from...
	B. As a condition of this Limited Express Warranty, the CUSTOMER shall arrange at its own cost for annual routine maintenance of the PRODUCT, prior to cooling operation and prior to heating operation of the PRODUCT, by a service provider authorized by...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design: Yazaki Energy System

	2.2 GENERAL DESCRIPTION
	A. The Contractor shall furnish and install one (1) Yazaki Model WFC-SC20 Water-Fired, Single-Effect, Absorption Chiller as shown on the Drawings and in accordance with these specifications.
	1. The scope of work is one to one (1:1) replacement. Contractor shall measure and verify all new piping connections are aligned with existing piping. Contractor shall provide offsets as required.

	B. Chiller-Heater Operating Conditions
	C. Construction:
	1. The chiller shall be a modular, single shell, hermetic design using lithium bromide as the absorbent and water as the refrigerant. The main components of the absorption chiller shall comprise a generator, heated by hot water at 158 F to 203 F, an e...
	2. The generator, absorber, condenser, and evaporator shall be formed in circular bundles with multi-pass circuits and designed to accommodate thermal expansion and contraction during normal service. Heat exchangers for chilled water, cooling water, a...
	3. Each absorption chiller shall undergo a series of factory tests to ensure that the vacuum section is leak tight and meets the manufacturer’s strict quality control standards. The chiller shall be covered with a helium charged bell and the vacuum se...
	4. The chiller shall be equipped with one (1) hermetic sealed pump assembly to circulate dilute solution in the absorption cycle.
	5. Solution shall automatically drain under gravity from the generator and absorber whenever the cooling cycle is discontinued during normal operation or by a power failure. Crystallization in the generator, caused by abnormal (low or high) heat mediu...
	6. All external piping connections shall be located on the same side of the absorption chiller.
	7. Eyebolts for lifting and anchor plates shall be supplied with the equipment.
	8. The absorption chiller shall be enclosed in a UL Type 3R cabinet, and the front panel shall be easily removed for service access. Each absorption chiller shall be listed by Underwriters Laboratories, Inc. as "Absorption Air Conditioning Equipment",...

	D. Internal Controls:
	1. Each absorption chiller shall be supplied complete with factory wired and mounted controls located inside a weatherproof cabinet. The controls shall include:
	a. Electronic temperature measurement of cooling water inlet, cooling water outlet, chilled water outlet, evaporator, heat medium inlet, and condenser.
	b. Solid-state controls and pre-programmed microprocessor.
	c. Motor contactor and overload relay for the solution pump.
	d. Control relays with dry contacts for signaling the operation of the chilled water pump, cooling water pump, heat medium pump, and heat medium 3-way bypass valve.

	2. The control panel built into the absorption chiller shall provide the following status lamps and manual controls:
	a. Alarm reset.
	b. Error code display.
	c. Status lamps for Power, Run, Stop, and Cool.
	d. Status lamp for freeze protection.
	e. Cooling selection switch.
	f. Start, stop, and remote selection switch.

	3. A junction box shall be provided for field connections to the power supply, low voltage control circuits for the chilled water pump, cooling water pump, cooling tower fan, heat medium pump, heat medium 3-way bypass, valve, and external control inte...
	4. The cooling capacity of the absorption chiller shall be controlled in response to the outlet chilled water temperature OPENING and CLOSING a 3-way bypass valve (supplied by others) in the heat medium circuit.
	5. The following abnormal operating conditions shall safely shut-down the water-fired absorption chiller:
	a. Solution pump overload relay tripped.
	b. Chilled water pump overload relay tripped.
	c. Cooling water pump overload relay tripped.
	d. Cooling tower fan overload relay tripped.
	e. Low chilled water flow.
	f. Open sensor circuit.
	g. Heat medium pump overload relay tripped.

	6. A digital display panel with the following functions shall be supplied with each water-fired absorption chiller to assist with troubleshooting and fault diagnosis:
	a. Microprocessor input and output status.
	b. Temperature of all sensors.
	c. Error code history (max. six (6)).
	d. Cooling operating hours.
	e. Verify control set point offsets.
	f. Set CPU calendar and clock.
	g. Clear error code history.
	h. Reset hour count.

	7. The following status/alarm outputs and remote-control inputs shall be provided in the water-fired absorption chiller for field connection to an external building energy management control system:
	a. Cooling mode status.
	b. Chiller run status or “enabled”.
	c. General fault alarm.
	d. Remote RUN selection.
	e. Remote STOP selection.


	E. External Controls (Supplied by Others):
	1. Motor contactors, overload relays, auxiliary relays, and AUTO-OFF-MANUAL switches for the chilled water pump, cooling water pump, heat medium pump, and cooling tower fan shall be furnished and installed by the contractor.

	F. Interlocks:
	1. The thermal overload relays for the chilled water pump, cooling water pump, and cooling tower fan shall be interlocked with the chiller controls via normally closed contacts on auxiliary relays. In the event of a pump overload, the auxiliary relay ...



	SPECIFICATIONS
	ITEM
	MODEL
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine chiller before installation. Reject chiller that is damaged.
	B. Examine roughing-in for equipment support, anchor-bolt sizes and locations, piping, and electrical connections to verify actual locations, sizes, and other conditions affecting chiller performance, maintenance, and operations before equipment insta...
	1. Final chiller locations indicated on Drawings are approximate. Determine exact locations before roughing-in for piping and electrical connections.

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF CHILLER
	A. Install chiller on existing support structure. If there is deviation from existing chiller footprint, the existing support structure shall be modified to accommodate new unit.
	B. The absorption chiller shall be installed on a level surface. Levelling bolts shall be supplied under the absorption chiller frame to adjust the level of the upper vessel for longitudinal and transverse alignment.
	C. The absorption chiller shall be installed in a location where there is access to all side and top panels. A minimum of 40 inches clearance shall be provided in front of the equipment. The piping configuration shall allow clear access to the absorpt...
	D. Thermowells or temperature test points, similar to P/T plugs, shall be installed on the inlet and outlet of all water piping connections to the absorption chiller.
	E. Balancing valves shall be installed in all external water circuits to adjust the flow within the following tolerances:
	1. Eighty to one hundred twenty percent (80-120%) of rated chilled water flow.
	2. One hundred to one hundred twenty percent (100-120%) of rated cooling water flow.
	3. Thirty to one hundred twenty percent (30-120%) of rated heat medium flow.

	F. A fused disconnect switch shall be furnished and installed in the power supply circuit to each absorption chiller unit.
	G. The water quality in the chilled water, cooling water, and heat medium circuits shall not exceed the following limits:
	N.D.= Not Detectable
	*Maximum total hardness of make-up water shall not exceed 70 ppm when bleed off is the only method used to control water quality.

	3.3 START-UP AND WARRANTY
	A. An authorized service provider (ASP) shall start up and provide routine maintenance on the water-fired single-effect absorption chiller.
	B. Installation and operating instructions shall be provided with the absorption chiller.
	C. The warranty on each water-fired single-effect absorption chiller shall commence on the date of initial startup. Warranty period expires one (1) year after startup or two (2) years after the date of manufacture, whichever comes first. An evacuation...


	ITEM
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	260500 FL - COMMON WORK RESULTS FOR ELECTRICAL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Electrical equipment coordination and installation.
	2. Sleeves for raceways and cables.
	3. Sleeve seals.
	4. Grout.
	5. Common electrical installation requirements.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  For sleeve seals.

	1.5 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope.
	4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Section 083113 "Access Doors and Frames."
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Section 078413 "Penetration Firestopping."


	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral water stop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more than 16 inches, thickness shall be 0.052-inch.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and one (1) or more sides equal to, or more than, 16 inches, thickness shall be 0.138-inch.



	2.2 SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.

	2. Sealing Elements:  EPDM and/or NBR interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	3. Pressure Plates: Plastic, carbon steel, or stainless-steel. Include two (2) for each sealing element.
	4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating or stainless-steel of length required to secure pressure plates to sealing elements.  Include one (1) for each sealing element.


	2.3 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, non-staining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange, and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 2 inches above finished floor level.
	G. Size pipe sleeves to provide ½-inch annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Section 079200 "Joint Sealants."
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with re...
	K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing mechanical sleeve seals.

	3.3 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and ...

	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Section 078413 "P...

	3.5 COMISSIONING OF EQUIPMENT
	A. Engage a factory authorized service representative, who is familiar with this project, to participate and assist, if necessary, in the functional performance testing of the equipment included in this Division with the Commissioning Agent.



	260509 FL - ELECTRICAL DEMOLITION REQUIREMENTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition involving electrical system as described in Contract Documents.

	B. Related Sections:
	1. Section 260500 “Common Work Results for Electrical”
	2. New and replacement work specified in appropriate specification sections.


	1.3 SCHEDULING
	A. Include on Construction Schedule sequence of individual electrical demolition operations.
	B. Coordinate with Owner for equipment and materials to be removed by Owner.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. All relocations, reconnections and removals are not necessarily indicated on Drawings.  All such work shall be included without additional cost to Owner.

	3.2 PREPARATION
	A. Disconnect equipment that is to be removed or relocated.  Carefully remove, disassemble, or dismantle as required, and store in approved location on site, existing items to be reused in completed work.
	B. Where affected by demolition or new construction, relocate, extend, or repair raceways, conductors, outlets, and apparatus to allow continued use of electrical system.  Use methods and materials as specified for new construction.

	3.3 PERFORMANCE
	A. Perform drilling, cutting, block-offs, and demolition work required for removal of necessary portions of electrical system.  Do not cut joists, beams, girders, trusses, or columns without prior written permission from Architect.
	B. Remove concealed wiring abandoned due to demolition or new construction.  Remove circuits, conduits, and conductors that are not to be re-used back to next active fixture, device, or junction box.
	C. Patch, repair, and finish surfaces affected by electrical demolition work, unless work is specifically called for under other Sections of the specifications.

	3.4 CLEANING
	A. Remove obsolete raceways, conductors, apparatus, and lighting fixtures promptly from site and dispose of legally.



	260519 FL - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.
	3. Sleeves and sleeve seals for cables.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For testing agency.
	C. Field quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laborator...
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.

	1.6 COORDINATION
	A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Alcan Products Corporation; Alcan Cable Division
	2. American Insulated Wire Corp.; a Leviton Company
	3. General Cable Corporation
	4. Senator Wire & Cable Company
	5. Southwire Company
	6. Belden

	B. Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN.
	D. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC, mineral-insulated, and metal-sheathed cable, Type MI with ground wire.

	2.2 CONNECTORS AND SPLICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC
	4. 3M; Electrical Products Division
	5. Tyco Electronics Corp.

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

	2.3 SLEEVES FOR CABLES
	A. Steel Pipe Sleeves:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral water stop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Section 078413 "Penetration Firestopping."

	2.4 SLEEVE SEALS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.

	B. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.
	1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates: Plastic, carbon steel, or stainless-steel. Include two (2) for each sealing element.
	3. Connecting Bolts and Nuts: Stainless-steel of length required to secure pressure plates to sealing elements.  Include one (1) for each sealing element.



	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper for all feeders including service entrance cables.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTI-CONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Exposed Feeders: Type THHN-THWN, single conductors in raceway.
	B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single conductors in raceway.
	C. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	D. Feeders in Cable Tray:  Type THHN-THWN, single conductors in raceway and metal-clad cable, Type MC.
	E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in raceway.
	F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway and metal-clad cable, Type MC.
	G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	H. Branch Circuits Installed Below Raised Flooring: Type THHN-THWN, single conductors in raceway and metal-clad cable, Type MC.
	I. Branch Circuits in Cable Tray:  Type THHN-THWN, single conductors in raceway and metal-clad cable, Type MC.
	J. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.
	K. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
	L. Class 2 Control Circuits:  Type THHN-THWN, in raceway Power-limited cable, concealed in building finishes, Power-limited tray cable, in cable tray.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and follow surface contours where possible.
	E. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."
	F. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than un-spliced conductors.
	C. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches of slack.

	3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Coordinate sleeve selection and application with selection and application of firestopping specified in Section 078413 "Penetration Firestopping."
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Rectangular Sleeve Minimum Metal Thickness:
	1. For sleeve rectangle perimeter less than 50 inches and no side greater than 16 inches, thickness shall be 0.052-inch.
	2. For sleeve rectangle perimeter equal to, or greater than, 50 inches and one (1) or more sides equal to, or greater than, 16 inches, thickness shall be 0.138-inch.

	E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	F. Cut sleeves to length for mounting flush with both wall surfaces.
	G. Extend sleeves installed in floors 2 inches above finished floor level.
	H. Size pipe sleeves to provide ¼-inch annular clear space between sleeve and cable unless sleeve seal is to be installed or unless seismic criteria require different clearance.
	I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with approved joint compound for gypsum board assemblies.
	J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and cable, using joint sealant appropriate for size, depth, and location of joint according to Section 079200 "Joint Sealants."
	K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at cable penetrations.  Install sleeves and seal with firestop materials according to Section 078413 "Penetration Firestopping."
	L. Roof-Penetration Sleeves:  Seal penetration of individual cables with flexible boot-type flashing units applied in coordination with roofing work.
	M. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Size sleeves to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	N. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow for 1-inch annular clear space between cable and sleeve for installing mechanical sleeve seals.

	3.6 SLEEVE-SEAL INSTALLATION
	A. Install to seal underground exterior-wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for cable material and size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between cable and sleeve.  Tighten bolts against pr...

	3.7 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Section 078413 "Penetration Firestopping."

	3.8 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors, and conductors feeding the following critical equipment and services for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	3. Infrared Scanning:  After Substantial Completion, but not more than sixty (60) days after Final Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG and larger.  Remove box and equipment covers so splices are acces...
	a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each splice eleven (11) months after date of Substantial Completion.
	b. Instrument: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.
	c. Record of Infrared Scanning:  Prepare a certified report that identifies splices checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	C. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	D. Remove and replace malfunctioning units and retest as specified above.



	260529 FL - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.
	2. Fabricated metal equipment support assemblies.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. IMC:  Intermediate metal conduit.
	C. RMC:  Rigid metal conduit.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five (5) times the applied force.

	1.5 SUBMITTALS
	A. Product Data:  For the following:
	1. Steel slotted support systems.
	2. Clamps.
	3. Hangers.
	4. Fasteners.
	5. Anchors.

	B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following:
	1. Trapeze hangers.  Include Product Data for components.
	2. Steel slotted channel systems.  Include Product Data for components.
	3. Nonmetallic slotted channel systems.  Include Product Data for components.
	4. Equipment supports.

	C. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code - Steel."
	B. Comply with NFPA 70.

	1.7 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Section 077200 "Roof Accessories."


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA 4, factory-fabricated components for field assembly.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit
	b. Cooper B-Line, Inc.; a division of Cooper Industries
	c. ERICO International Corporation
	d. GS Metals Corp.
	e. Thomas & Betts Corporation
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	4. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
	5. Channel Dimensions:  Selected for applicable load criteria.

	B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels, and angles with 9/16-inch-diameter holes at a maximum of 8 inches o.c., in at least one (1) surface.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit
	b. Cooper B-Line, Inc.; a division of Cooper Industries
	c. Fabco Plastics Wholesale Limited
	d. Seasafe, Inc.

	2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for use with those items.
	3. Fitting and Accessory Materials:  Same as channels and angles, except metal items may be stainless-steel.
	4. Rated Strength:  Selected to suit applicable load criteria.

	C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	D. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36, steel plates, shapes, and bars; black and galvanized.
	G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened Portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated and stainless steel, for use in hardened Portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts: Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by scheduled in NECA 1, where its Table 1 lists maximum spacings less than stated in NFPA 70.  Minimum rod size shall be ¼-inch in di...
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or other support system, sized so capacity can be increased by at least twenty-five percent (25%) in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps single-bolt conduit clamps single-bolt conduit clamps using spring friction action for retention in support channel.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1½-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To New Concrete:  Bolt to concrete inserts.
	2. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	3. To Existing Concrete:  Expansion anchor fasteners.
	4. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 4 inches thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for s...
	5. To Steel:  Welded threaded studs complying with AWS D1.1, with lock washers and nuts, Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69, Spring-tension clamps.
	6. To Light Steel:  Sheet metal screws.
	7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by mea...

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1.



	260533 FL - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
	B. Related Sections include the following:
	1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior ductbanks, manholes, and underground utility construction.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. ENT:  Electrical nonmetallic tubing.
	C. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	D. FMC:  Flexible metal conduit.
	E. IMC:  Intermediate metal conduit.
	F. LFMC:  Liquidtight flexible metal conduit.
	G. LFNC:  Liquidtight flexible nonmetallic conduit.
	H. NBR:  Acrylonitrile-butadiene rubber.
	I. RNC:  Rigid nonmetallic conduit.

	1.4 SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, details, and attachments to other work.
	1. Custom enclosures and cabinets.
	2. For handholes and boxes for underground wiring, including the following:
	a. Duct entry provisions, including locations and duct sizes.
	b. Frame and cover design.
	c. Grounding details.
	d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.
	e. Joint details.


	C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	1. Structural members in the paths of conduit groups with common supports.
	2. HVAC and plumbing items and architectural features in the paths of conduit groups with common supports.

	D. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures and cabinets and their mounting provisions, including those for internal components, will withstand seismic forces defined in Section 260548 "Vibration and Seis...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the cabinet or enclosure will remain in place without separation of any parts when subjected to the seismic forces specified and the unit will retain its enclosure characteristics, including its interior accessibility, a...

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Qualification Data:  For professional engineer and testing agency.
	F. Source quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND TUBING
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex
	7. Maverick Tube Corporation
	8. O-Z Gedney; a unit of General Signal
	9. Wheatland Tube Company

	B. Rigid Steel Conduit:  ANSI C80.1.
	C. Aluminum Rigid Conduit:  ANSI C80.5.
	D. IMC:  ANSI C80.6.
	E. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit and IMC.
	1. Comply with NEMA RN 1.
	2. Coating Thickness:  0.040-inch, minimum.

	F. EMT:  ANSI C80.3.
	G. FMC:  Zinc-coated steel or aluminum.
	H. LFMC:  Flexible steel conduit with PVC jacket.
	I. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
	2. Fittings for EMT: Steel or die-cast and set-screw or compression type.
	3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040-inch, with overlapping sleeves protecting threaded joints.

	J. Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector assemblies and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.

	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose
	3. Arnco Corporation
	4. CANTEX Inc.
	5. CertainTeed Corp.; Pipe & Plastics Group
	6. Condux International, Inc.
	7. ElecSYS, Inc.
	8. Electri-Flex Co.
	9. Lamson & Sessions; Carlon Electrical Products
	10. Manhattan/CDT/Cole-Flex
	11. RACO; a Hubbell Company
	12. Thomas & Betts Corporation

	B. ENT:  NEMA TC 13.
	C. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
	D. LFNC:  UL 1660.
	E. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.
	F. Fittings for LFNC:  UL 514B.

	2.3 OPTICAL FIBER/COMMUNICATIONS CABLE RACEWAY AND FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Arnco Corporation
	2. Endot Industries Inc.
	3. IPEX Inc.
	4. Lamson & Sessions; Carlon Electrical Products

	B. Description: Comply with UL 2024; flexible type, approved for plenum, riser, general-use installation.

	2.4 METAL WIREWAYS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Cooper B-Line, Inc.
	2. Hoffman
	3. Square D; Schneider Electric

	B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless otherwise indicated.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Hinged type, Screw-cover type, Flanged-and-gasketed type, or as indicated.
	E. Finish:  Manufacturer's standard enamel finish.

	2.5 NONMETALLIC WIREWAYS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Hoffman
	2. Lamson & Sessions; Carlon Electrical Products

	B. Description:  Fiberglass polyester, extruded and fabricated to size and shape indicated, with no holes or knockouts.  Cover is gasketed with oil-resistant gasket material and fastened with captive screws treated for corrosion resistance.  Connectio...
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.

	2.6 SURFACE RACEWAYS
	A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard enamel finish in color selected by Architect and Owner.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Thomas & Betts Corporation
	b. Walker Systems, Inc.; Wiremold Company (The)
	c. Wiremold Company (The); Electrical Sales Division


	B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with texture and color selected by Architect and Owner from manufacturer's entire range.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Butler Manufacturing Company; Walker Division
	b. Enduro Systems, Inc.; Composite Products Division
	c. Hubbell Incorporated; Wiring Device-Kellems Division
	d. Lamson & Sessions; Carlon Electrical Products
	e. Panduit Corp.
	f. Walker Systems, Inc.; Wiremold Company (The)
	g. Wiremold Company (The); Electrical Sales Division



	2.7 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric
	3. Erickson Electrical Equipment Company
	4. Hoffman
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division
	6. O-Z/Gedney; a unit of General Signal
	7. RACO; a Hubbell Company
	8. Robroy Industries, Inc.; Enclosure Division
	9. Scott Fetzer Co.; Adalet Division
	10. Spring City Electrical Manufacturing Company
	11. Thomas & Betts Corporation
	12. Walker Systems, Inc.; Wiremold Company (The)
	13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary

	B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	C. Cast-Metal Outlet and Device Boxes: NEMA FB 1, cast feralloy, Type FD, with gasketed cover.
	D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.
	E. Metal Floor Boxes:  Cast iron or sheet metal, fully adjustable, rectangular.
	F. Nonmetallic Floor Boxes:  Nonadjustable, round.
	G. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	H. Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, galvanized cast iron with gasketed cover.
	I. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
	2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant paint.

	J. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.


	2.8 SLEEVES FOR RACEWAYS
	A. Steel Pipe Sleeves:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping.

	2.9 SLEEVE SEALS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one (1) of the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.

	B. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.
	1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates:  Stainless-steel.  Include two (2) for each sealing element.
	3. Connecting Bolts and Nuts:  Stainless-steel of length required to secure pressure plates to sealing elements.  Include one (1) for each sealing element.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Rigid steel conduit, IMC.
	2. Concealed Conduit, Aboveground:  Rigid steel conduit, IMC.
	3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC and/or LFNC.
	5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 4.

	B. Comply with the following indoor applications, unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage: EMT, Exposed, Not Subject to Severe Physical Damage:  EMT.
	2. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes raceways in the following locations:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	c. Mechanical rooms.
	d. Auto shop.

	3. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	5. Damp or Wet Locations:  Rigid steel conduit.
	6. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental Air:  Plenum-type, optical fiber/communications cable raceway, EMT.
	7. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  Riser-type, optical fiber/communications cable raceway, EMT.
	8. Raceways for Concealed General-Purpose Distribution of Optical Fiber or Communications Cable:  General-use, optical fiber/communications cable raceway, Riser-type, optical fiber/communications cable raceway, Plenum-type, optical fiber/communication...
	9. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel nonmetallic in damp or wet locations.

	C. Minimum Raceway Size: ¾-inch trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings.  Use sealant recommended by fitting manufacturer.

	E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	F. Do not install aluminum conduits in contact with concrete.

	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Support raceways as specified in Section 260529 "Hangers and Supports for Electrical Systems."
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Install no more than the equivalent of three (3) 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	H. Raceways Embedded in Slabs:
	1. Run conduit larger than 1-inch trade size, parallel or at right angles to main reinforcement. Where at right angles to reinforcement, place conduit close to slab support.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising above the floor.

	I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.
	L. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and nonmetallic, rigid and flexible, as follows:
	1. ¾-Inch Trade Size and Smaller:  Install raceways in maximum lengths of 50 feet.
	2. 1-Inch Trade Size and Larger:  Install raceways in maximum lengths of 75 feet.
	3. Install with a maximum of two (2) 90-degree bends or equivalent for each length of raceway unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes or terminations at distribution frames or cabinets where necessary ...

	M. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that...
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where otherwise required by NFPA 70.

	N. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located where environmental temperature change may exceed 30 deg F (17 deg C), and that has straight-run length that exceeds 25 feet.
	1. Install expansion-joint fittings for each of the following locations, and provide type and quantity of fittings that accommodate temperature change listed for location:
	a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 deg C) temperature change.
	b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature change.
	c. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  125 deg F (70 deg C) temperature change.
	d. Attics:  135 deg F (75 deg C) temperature change.

	2. Install fitting(s) that provide expansion and contraction for at least 0.00041-inch per foot of length of straight run per deg F (0.06-mm per meter of length of straight run per deg C) of temperature change.
	3. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at the time of installation.

	O. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and semi-recessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.


	3.3 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Coordinate sleeve selection and application with selection and application of firestopping.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Rectangular Sleeve Minimum Metal Thickness:
	1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater than 16 inches, thickness shall be 0.052-inch.
	2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and one (1) or more sides equal to, or greater than, 16 inches, thickness shall be 0.138-inch.

	E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	F. Cut sleeves to length for mounting flush with both surfaces of walls.
	G. Extend sleeves installed in floors 2 inches above finished floor level.
	H. Size pipe sleeves to provide ¼-inch annular clear space between sleeve and raceway unless sleeve seal is to be installed or unless seismic criteria require different clearance.
	I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with approved joint compound for gypsum board assemblies.
	J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway, using joint sealant appropriate for size, depth, and location of joint.  Refer to Section 079200 "Joint Sealants" for materials and installation.
	K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway penetrations.  Install sleeves and seal with firestop materials.
	L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type flashing units applied in coordination with roofing work.
	M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves to allow for 1-inch annular clear space between raceway and sleeve for installing mechanical sleeve seals.

	3.4 SLEEVE-SEAL INSTALLATION
	A. Install to seal underground, exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway material and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway and sleeve.  Tighten bolts agai...

	3.5 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.

	3.6 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.




	260553 FL - IDENTIFICATION FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Warning labels and signs.
	5. Instruction signs.
	6. Equipment identification labels.
	7. Miscellaneous identification products.


	1.3 SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.
	B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule:  An index of nomenclature of electrical equipment and system components used in identification signs and labels.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI A13.1 and IEEE C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual;...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 POWER RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage and system or service type.

	C. Colors for Raceways Carrying Circuits at More Than 600 V:
	1. Black letters on an orange field.
	2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch-high letters on 20-inch centers.

	D. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	E. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pre-tensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	F. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, pre-tensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in plac...
	G. Tape and Stencil for Raceways Carrying Circuits More Than 600 V:  4-inch-wide black stripes on 10-inch centers diagonally over orange background that extends full length of raceway or duct and is 12 inches wide.  Stop stripes at legends.
	H. Metal Tags:  Brass or aluminum, 2-by-2-by-0.05-inch, with stamped legend, punched for use with self-locking cable tie fastener.
	I. Write-On Tags:  Polyester tag, 0.015-inch-thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.


	2.2 METAL-CLAD CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Colors for Raceways Carrying Circuits at 600 V and Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage and system or service type.

	C. Colors for Raceways Carrying Circuits at More Than 600 V:
	1. Black letters on an orange field.
	2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch-high letters on 20-inch centers.

	D. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.

	2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	C. Metal Tags:  Brass or aluminum, 2-by-2-by-0.05-inch, with stamped legend, punched for use with self-locking cable tie fastener.
	D. Write-On Tags:  Polyester tag, 0.015-inch-thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.

	E. Snap-Around Labels: Slit, pre-tensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	F. Snap-Around, Color-Coding Bands:  Slit, pre-tensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.

	2.4 CONDUCTOR IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide.
	B. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	C. Snap-Around Labels: Slit, pre-tensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	D. Snap-Around, Color-Coding Bands:  Slit, pre-tensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	E. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	F. Write-On Tags:  Polyester tag, 0.015-inch-thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.


	2.5 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Baked-Enamel Warning Signs:
	1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.
	2. ¼-inch grommets in corners for mounting.
	3. Nominal size, 7 by 10 inches.

	D. Metal-Backed, Butyrate Warning Signs:
	1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch galvanized-steel backing; and with colors, legend, and size required for application.
	2. ¼-inch grommets in corners for mounting.
	3. Nominal size, 10 by 14 inches.

	E. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."


	2.6 INSTRUCTION SIGNS
	A. Engraved, laminated acrylic or melamine plastic, minimum 1/16-inch-thick for signs up to 20 sq. inches and 1/8-inch-thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

	B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8-inch.
	C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8-inch.  Overlay shall provide a weatherproof and UV-resistant seal for label.

	2.7 EQUIPMENT IDENTIFICATION LABELS
	A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8-inch.
	B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8-inch.  Overlay shall provide a weatherproof and UV-resistant seal for label.
	C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 3/8-inch.
	D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White letters on a dark-gray background.  Minimum letter height shall be 3/8-inch.
	E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1-inch.

	2.8 CABLE TIES
	A. General-Purpose Cable Ties:  Fungus inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon.
	1. Minimum Width:  3/16-inch.
	2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi.
	3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
	4. Color:  Black except where used for color-coding.

	B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, self-extinguishing, one-piece, self-locking, Type 6/6 nylon.
	1. Minimum Width:  3/16-inch.
	2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi.
	3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
	4. Color:  Black.

	C. Plenum-Rated Cable Ties:  Self-extinguishing, UV stabilized, one-piece, self-locking.
	1. Minimum Width:  3/16-inch.
	2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  7000 psi.
	3. UL 94 Flame Rating:  94V-0.
	4. Temperature Range:  Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C).
	5. Color:  Black.


	2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws, or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at pe...
	G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below:
	1. Outdoors:  UV-stabilized nylon.
	2. In Spaces Handling Environmental Air:  Plenum rated.

	I. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use multiple tapes where width of multiple lines installed in a common trenc...

	3.2 IDENTIFICATION SCHEDULE
	A. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings:  Tape and stencil 4-inch-wide black stripes on 10-inch centers over orange background that extends full length of raceway or duct and is 12 inches wide.  Stencil legend "DANGER CONC...
	1. Floor surface directly above conduits running beneath and within 12 inches of a floor that is in contact with earth or is framed above unexcavated space.
	2. Wall surfaces directly external to raceways concealed within wall.
	3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in the building, or concealed above suspended ceilings.

	B. Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V:  Self-adhesive vinyl labels.  Install labels at 30-foot maximum intervals.
	C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 30 A, and 120 V to ground:  Identify with self-adhesive vinyl label.  Install labels at 30-foot maximum intervals.
	D. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the wiring system legend and system voltage.  System legends shall be as follows:
	1. Emergency Power.
	2. Standby Power.
	3. Normal Power.

	E. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having jurisdiction permit.
	b. Colors for 208/120-V Circuits:
	1) Phase A:  Black.
	2) Phase B:  Red.
	3) Phase C:  Blue.

	c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 6 inches from terminal points and in boxes where splices or taps are made.  Apply last two (2) turns of tape with no tension to prevent possible unwin...


	F. Power-Circuit Conductor Identification, more than 600 V:  For conductors in vaults, pull and junction boxes, manholes, and handholes, use write-on tags, nonmetallic plastic tag holder with adhesive-backed phase tags, and a separate tag with the cir...
	G. Install instructional sign including the color-code for grounded and ungrounded conductors using adhesive-film-type labels.
	H. Conductors to Be Extended in the Future:  Attach marker tape to conductors and list source.
	I. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and signal connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.  Identify by system and circuit designation.
	2. Use system of marker tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.
	3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual.

	J. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive warning labels.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.
	4. For equipment with multiple power or control sources, apply to door or cover of equipment including, but not limited to, the following:
	a. Power transfer switches.
	b. Controls with external control power connections.


	K. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system o...
	L. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red background with minimum 3/8-inch-high letters for emergency instructions at equipment used for power transfer and load shedding.
	M. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipmen...
	1. Labeling Instructions:
	a. Indoor Equipment:  Adhesive film label.  Unless otherwise indicated, provide a single line of text with ½-inch-high letters on 1½-inch-high label; where two (2) lines of text are required, use labels 2 inches high.
	b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label. Stenciled legend 4 inches high.
	c. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.
	d. Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

	2. Equipment to be Labeled:
	a. Enclosed switches.
	b. Enclosed circuit breakers.
	c. Enclosed controllers.
	d. Monitoring and control equipment.





	262813 FL - FUSES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed switches, enclosed controllers, and motor-control centers.
	2. Plug fuses rated 125-V ac and less for use in plug-fuse-type enclosed switches.
	3. Plug-fuse adapters for use in Edison-base, plug-fuse sockets.
	4. Spare-fuse cabinets.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material, dimensions, descriptions of individual components, and finishes for spare-fuse cabinets. Include the following for each fuse type indicated:
	1. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted to accommodate ambient temperatures, provide list of fuses with adjusted ratings.
	a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, local ambient temperature, and adjusted fuse rating.
	b. Provide manufacturer's technical data on which ambient temperature adjustment calculations are based.

	2. Dimensions and manufacturer's technical data on features, performance, electrical characteristics, and ratings.
	3. Current-limitation curves for fuses with current-limiting characteristics.
	4. Fuse sizes for elevator feeders and elevator disconnect switches.

	B. Operation and Maintenance Data:  For fuses to include in emergency, operation, and maintenance manuals.  In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	1. Ambient temperature adjustment information.
	2. Current-limitation curves for fuses with current-limiting characteristics.


	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NEMA FU 1 for cartridge fuses.
	D. Comply with NFPA 70.
	E. Comply with UL 248-11 for plug fuses.

	1.5 PROJECT CONDITIONS
	A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.

	1.6 COORDINATION
	A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size and with system short-circuit current levels.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses:  Equal to ten percent (10%) of quantity installed for each size and type, but no fewer than two (2) of each size and type.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper Bussmann, Inc.
	2. Edison Fuse, Inc.
	3. Ferraz Shawmut, Inc.
	4. Littelfuse, Inc.


	2.2 CARTRIDGE FUSES
	A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with circuit voltages.

	2.3 PLUG FUSES
	A. Characteristics:  UL 248-11, nonrenewable plug fuses; 125-V ac.

	2.4 PLUG-FUSE ADAPTERS
	A. Characteristics:  Adapters for using Type S, rejection-base plug fuses in Edison-base fuse holders or sockets; ampere ratings matching fuse ratings; irremovable once installed.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine fuses before installation. Reject fuses that are moisture damaged or physically damaged.
	B. Examine holders to receive fuses for compliance with installation tolerances and other conditions affecting performance, such as rejection features.
	C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and with characteristics appropriate for each piece of equipment.
	D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to fuse ratings.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 FUSE APPLICATIONS
	A. Cartridge Fuses:
	1. Feeders:  Class J, fast acting.
	2. Motor Branch Circuits:  Class RK1, time delay.
	3. Other Branch Circuits:  Class J, fast acting.
	4. Control Circuits:  Class CC, fast acting.

	B. Plug Fuses:
	1. Motor Branch Circuits:  Edison-base type, single-element time delay.
	2. Other Branch Circuits:  Edison-base type, single-element fast acting.


	3.3 INSTALLATION
	A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse.
	B. Install plug-fuse adapters in Edison-base fuse holders and sockets.  Ensure that adapters are irremovable once installed.
	C. Install spare-fuse cabinet(s).

	3.4 IDENTIFICATION
	A. Install labels complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems" and indicating fuse replacement information on inside door of each fused switch and adjacent to each fuse block, socke...



	262816 FL - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fusible switches.
	2. Non-fusible switches.
	3. Receptacle switches.
	4. Shunt trip switches.
	5. Molded-case circuit breakers (MCCBs).
	6. Molded-case switches.
	7. Enclosures.


	1.3 DEFINITIONS
	A. NC:  Normally closed.
	B. NO:  Normally open.
	C. SPDT:  Single pole, double throw.

	1.4 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Enclosed switches and circuit breakers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.5 SUBMITTALS
	A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, rating...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Include evidence of NRTL listing for series rating of installed devices.
	5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.
	6. Include time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device. Submit on translucent log-log graph paper.

	B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams:  For power, signal, and control wiring.

	C. Qualification Data:  For qualified testing agency.
	D. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, accessories, and components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Field quality-control reports.
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	F. Manufacturer's field service report.
	G. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
	2. Time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.  Submit on translucent log-log graph paper.


	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site testing.

	B. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Comply with NFPA 70.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) and not exceeding 104 deg F (40 deg C).
	2. Altitude:  Not exceeding 6600 feet.

	B. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	1. Notify Architect and Construction Manager no fewer than seven (7) days in advance of proposed interruption of electric service.
	2. Indicate method of providing temporary electric service.
	3. Do not proceed with interruption of electric service without Architect and Construction Manager written permission.
	4. Comply with NFPA 70E.


	1.8 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses:  Equal to ten percent (10%) of quantity installed for each size and type, but no fewer than three (2) of each size and type.
	2. Fuse Pullers:  Two (2) for each size and type.



	PART 2 -  PRODUCTS
	2.1 FUSIBLE SWITCHES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric

	B. Type HD, Heavy Duty, Single Throw, 600-V ac and 240-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, lockable handle with capability to accept three (3) padlocks and interlock...
	C. Type HD, Heavy Duty, Six-Pole, Single Throw, 600-V ac and 240-V ac, 200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, lockable handle with capability to accept three (3) padlocks and ...
	D. Type HD, Heavy Duty, Double Throw, 600-V ac and 240-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, lockable handle with capability to accept three (3) padlocks and interlock...
	E. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Isolated Ground Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
	5. Auxiliary Contact Kit:  Two (2) NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open.
	6. Hookstick Handle:  Allows use of a hookstick to operate the handle.
	7. Lugs: Mechanical and/or Compression type, suitable for number, size, and conductor material.
	8. Service-Rated Switches:  Labeled for use as service equipment.


	2.2 NON-FUSIBLE SWITCHES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric

	B. Type HD, Heavy Duty, Single Throw, 600-V ac and 240-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three (3) padlocks and interlocked with cover in closed position.
	C. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac and 240-V ac, 200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three (3) padlocks and interlocked with cover in closed position.
	D. Type HD, Heavy Duty, Double Throw, 600-V ac and 240-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three (3) padlocks and interlocked with cover in closed position.
	E. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Isolated Ground Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	4. Auxiliary Contact Kit:  Two (2) NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open.
	5. Hookstick Handle:  Allows use of a hookstick to operate the handle.
	6. Lugs: Mechanical and/or Compression type, suitable for number, size, and conductor material.


	2.3 RECEPTACLE SWITCHES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric

	B. Type HD, Heavy-Duty, Single-Throw Fusible Switch:  600-V ac and 240-V ac, 100 A; UL 98 and NEMA KS 1; horsepower rated, with clips or bolt pads to accommodate indicated fuses; lockable handle with capability to accept three (3) padlocks; interlocke...
	C. Type HD, Heavy-Duty, Single-Throw Non-Fusible Switch:  600-V ac and 240-V ac, 100 A; UL 98 and NEMA KS 1; horsepower rated, lockable handle with capability to accept three (3) padlocks; interlocked with cover in closed position.
	D. Interlocking Linkage:  Provided between the receptacle and switch mechanism to prevent inserting or removing plug while switch is in the on position, inserting any plug other than specified, and turning switch on if an incorrect plug is inserted or...
	E. Receptacle:  Polarized, three-phase, four-wire receptacle (fourth wire connected to enclosure ground lug).

	2.4 SHUNT TRIP SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper Bussmann, Inc.
	2. Ferraz Shawmut, Inc.
	3. Littelfuse, Inc.

	B. General Requirements:  Comply with ASME A17.1, UL 50, and UL 98, with 200-kA interrupting and short-circuit current rating when fitted with Class J fuses.
	C. Switches:  Three-pole, horsepower rated, with integral shunt trip mechanism and Class J fuse block; lockable handle with capability to accept three (3) padlocks; interlocked with cover in closed position.
	D. Control Circuit:  120-V ac; obtained from integral control power transformer, with primary and secondary fuses, of enough capacity to operate shunt trip, connected pilot, and indicating and control devices.
	E. Accessories:
	1. Oil-tight key switch for key-to-test function.
	2. Oil-tight green ON pilot light.
	3. Isolated neutral lug; two hundred percent (200%) rating.
	4. Mechanically interlocked auxiliary contacts that change state when switch is opened and closed.
	5. Form C alarm contacts that change state when switch is tripped.
	6. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac and/or 24-V dc coil voltage.
	7. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72.


	2.5 MOLDED-CASE CIRCUIT BREAKERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric

	B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with available fault currents.
	C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	D. Adjustable, Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-adjustable trip setting.
	E. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with the following field-adjustable settings:
	1. Instantaneous trip.
	2. Long- and short-time pickup levels.
	3. Long- and short-time time adjustments.
	4. Ground-fault pickup level, time delay, and I2t response.

	F. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through ratings less than NEMA FU 1, RK-5.
	G. Integrally Fused Circuit Breakers:  Thermal-magnetic trip element with integral limiter-style fuse listed for use with circuit breaker and trip activation on fuse opening or on opening of fuse compartment door.
	H. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	I. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers:  With Class B ground-fault protection (30-mA trip).
	J. Features and Accessories:
	1. Standard frame sizes, trip ratings, and number of poles.
	2. Lugs:  Mechanical and/or Compression type, suitable for number, size, trip ratings, and conductor material.
	3. Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting circuits.
	4. Ground-Fault Protection:  Comply with UL 1053; remote-mounted and powered type with mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase...
	5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact.
	6. Undervoltage Trip:  Set to operate at thirty-five to seventy-five percent (35-75%) of rated voltage without intentional time delay.
	7. Auxiliary Contacts:  Two (2) SPDT switches with "a" and "b" contacts; "a" contacts mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
	8. Alarm Switch:  One (1) NC contact that operates only when circuit breaker has tripped.
	9. Key Interlock Kit:  Externally mounted to prohibit circuit-breaker operation; key shall be removable only when circuit breaker is in off position.
	10. Zone-Selective Interlocking:  Integral with electronic and/or ground-fault trip unit; for interlocking ground-fault protection function.
	11. Electrical Operator:  Provide remote control for on, off, and reset operations.


	2.6 MOLDED-CASE SWITCHES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one (1) of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric

	B. General Requirements:  MCCB with fixed, high-set instantaneous trip only, and short-circuit withstand rating equal to equivalent breaker frame size interrupting rating.
	C. Features and Accessories:
	1. Standard frame sizes and number of poles.
	2. Lugs:  Mechanical and/or Compression type, suitable for number, size, trip ratings, and conductor material.
	3. Ground-Fault Protection:  Comply with UL 1053; remote-mounted and powered type with mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase...
	4. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact.
	5. Undervoltage Trip:  Set to operate at thirty-five to seventy-five percent (35-75%) of rated voltage without intentional time delay.
	6. Auxiliary Contacts:  Two (2) SPDT switches with "a" and "b" contacts; "a" contacts mimic switch contacts, "b" contacts operate in reverse of switch contacts.
	7. Alarm Switch:  One (1) NC contact that operates only when switch has tripped.
	8. Key Interlock Kit:  Externally mounted to prohibit switch operation; key shall be removable only when switch is in off position.
	9. Zone-Selective Interlocking:  Integral with ground-fault shunt trip unit; for interlocking ground-fault protection function.
	10. Electrical Operator:  Provide remote control for on, off, and reset operations.
	11. Accessory Control Power Voltage: Integrally mounted, self-powered; 120-V ac and 24-V dc.


	2.7 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1.
	2. Outdoor Locations:  NEMA 250, Type 3R.
	3. Kitchen and/or Wash-Down Areas:  NEMA 250, Type 4X.
	4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.
	5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, Type 12.
	6. Hazardous Areas Indicated on Drawings:  NEMA 250, Type 9.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Comply with mounting and anchoring requirements specified in Section 260548 "Vibration and Seismic Controls for Electrical Systems."
	C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	D. Install fuses in fusible devices.
	E. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning:  After Substantial Completion, but not more than sixty (60) days after Final Acceptance, perform an infrared scan of each enclosed switch and circuit breaker.  Remove front panels so joints and connections are accessible ...
	b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each enclosed switch and circuit breaker eleven (11) months after date of Substantial Completion.
	c. Instruments and Equipment:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.

	4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit breakers and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after ...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as specified.
	END OF SECTION 262816
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements governing allowances.
	1. Certain items are specified in the Contract Documents by allowances.  Allowances have been established in lieu of additional requirements and to defer selection of actual materials and equipment to a later date when direction will be provided to th...

	B. Types of allowances include the following:
	1. Quantity allowances.
	2.

	C. Related Sections:
	1. Section 012200 "Unit Prices" for procedures for using unit prices.
	2. Divisions 02 through 49 Sections for items of Work covered by allowances.


	1.3 SELECTION AND PURCHASE
	A. At the earliest practical date after award of the Contract, advise Architect of the date when final selection and purchase of each product or system described by an allowance must be completed to avoid delaying the Work.
	B. At Architect's request, obtain proposals for each allowance for use in making final selections.  Include recommendations that are relevant to performing the Work.
	C. Purchase products and systems selected by Architect from the designated supplier.

	1.4 SUBMITTALS
	A. Submit proposals for purchase of products or systems included in allowances, in the form specified for Change Orders.
	B. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for use in fulfillment of each allowance.
	C. Submit time sheets and other documentation to show labor time and cost for installation of allowance items that include installation as part of the allowance.
	D. Coordinate and process submittals for allowance items in same manner as for other portions of the Work.

	1.5 COORDINATION
	A. Coordinate allowance items with other portions of the Work.  Furnish templates as required to coordinate installation.

	1.6 QUANTITY/LUMP-SUM ALLOWANCES
	A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner or selected by Architect under allowance and shall include taxes, freight, and delivery to Project site.
	B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor, installation, overhead and profit, and similar costs related to products and materials ordered by Owner under allowance shall be included as part of t...
	C. Unused Materials:  Return unused materials purchased under an allowance to manufacturer or supplier for credit to Owner, after installation has been completed and accepted.
	1. If requested by Architect, retain and prepare unused material for storage by Owner.  Deliver unused material to Owner's storage space as directed.


	1.7 ADJUSTMENT OF ALLOWANCES
	A. Allowance Adjustment:  To adjust allowance amounts, prepare a Change Order proposal based on the difference between purchase amount and the allowance, multiplied by final measurement of work-in-place where applicable.  If applicable, include reason...
	1. Include installation costs in purchase amount only where indicated as part of the allowance.
	2. If requested, prepare explanation and documentation to substantiate distribution of overhead costs and other margins claimed.
	3. Submit substantiation of a change in scope of work, if any, claimed in Change Orders related to unit-cost allowances.
	4. Owner reserves the right to establish the quantity of work-in-place by independent quantity survey, measure, or count.

	B. Submit claims for increased costs because of a change in scope or nature of the allowance described in the Contract Documents, whether for the purchase order amount or Contractor's handling, labor, installation, overhead, and profit.
	1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost amount unless it is clearly shown that the nature or extent of work has changed from what could have been foreseen from information in the Contract Documents.
	2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-priced materials or systems of the same scope and nature as originally indicated.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return damaged or defective products to manufacturer for replacement.

	3.2 PREPARATION
	A. Coordinate materials and their installation for each allowance with related materials and installations to ensure that each allowance item is completely integrated and interfaced with related work.

	3.3 SCHEDULE OF ALLOWANCES
	A. Allowance No. 1: Water Treatment System:  Include in the Base Bid an allowance for each of the following systems:
	1. Chilled Water Loop, served by P-4: Use system volume allowance of 150 gallons.
	2. Heating Medium Loop, served by P-1, P-2, and P-5: Use system volume allowance of 400 gallons.

	Contractor is to determine the actual system volume by using a make-up water meter when filling up each system loop to its operating level. Refer to Section 232513 “Water Treatment for Closed-Loop Hydronic Systems” for additional information and Secti...
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for unit prices.
	B. Related Sections:
	1. Section 012600 "Contract Modification Procedures" for procedures for submitting and handling Change Orders.


	1.3 DEFINITIONS
	A. Unit price is an amount incorporated in the Agreement, applicable during the duration of the Work as a price per unit of measurement for materials, equipment, or services, or a portion of the Work, added to or deducted from the Contract Sum by appr...

	1.4 PROCEDURES
	A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, applicable taxes, overhead, and profit.
	B. Measurement and Payment:  Refer to individual Specification Sections for work that requires establishment of unit prices.  Methods of measurement and payment for unit prices are specified in those Sections.
	C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use of established unit prices and to have this work measured, at Owner's expense, by an independent surveyor acceptable to Contractor.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF UNIT PRICES
	A. A list of unit prices is included in the Bid Form.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Single-wall rectangular ducts and fittings.
	2. Single-wall round ducts and fittings.
	3. Sheet metal materials.
	4. Duct liner.
	5. Duct lagging material.
	6. Sealants and gaskets.
	7. Hangers and supports.
	8. Seismic-restraint devices.

	B. Related Sections:
	1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing requirements for metal ducts.
	2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access doors and panels, turning vanes, and flexible ducts.


	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance r...
	B. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the effects of gravity and seismic loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and F...
	C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of the following products:
	1. Liners and adhesives.
	2. Sealants and gaskets.
	3. Seismic-restraint devices.

	B. Shop Drawings:
	1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and attachments to other work.
	2. Factory- and shop-fabricated ducts and fittings.
	3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
	4. Elevation of top of ducts.
	5. Dimensions of main duct runs from building grid lines.
	6. Fittings.
	7. Reinforcement and spacing.
	8. Seam and joint construction.
	9. Penetrations through fire-rated and other partitions.
	10. Equipment installation based on equipment being used on Project.
	11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.
	12. Hangers and supports, including methods for duct and building attachment, seismic restraints, and vibration isolation.
	13. Preparation for selecting hangers and supports and seismic restraints.

	C. Delegated-Design Submittal:
	1. Sheet metal thicknesses.
	2. Joint and seam construction and sealing.
	3. Reinforcement details and spacing.
	4. Materials, fabrication, assembly, and spacing of hangers and supports.
	5. Design Calculations: Calculations, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation for selecting hangers and supports and seismic restraints.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Duct installation in congested spaces, indicating coordination with general construction, building components, and other building services. Indicate proposed changes to duct layout.
	2. Suspended ceiling components.
	3. Structural members to which duct will be attached.
	4. Size and location of initial access modules for acoustical tile.
	5. Penetrations of smoke barriers and fire-rated construction.
	6. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Perimeter moldings.


	B. Welding certificates.
	C. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1, "Structural Welding Code - Steel," for hangers and supports.
	2. AWS D1.2, "Structural Welding Code - Aluminum," for aluminum supports.
	3. AWS D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.

	B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-up."
	C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."


	PART 2 -  PRODUCTS
	2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materia...
	C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, materi...
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressu...

	2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	a. Lindab Inc.
	b. McGill AirFlow LLC
	c. SEMCO Incorporated
	d. Sheet Metal Connectors, Inc.
	e. Spiral Manufacturing Co., Inc.


	B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materials inv...
	1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.

	C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials in...
	1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal seams.

	D. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing re...

	2.3 SHEET METAL MATERIALS
	A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be f...
	B. Galvanized Sheet Steel:  Comply with ASTM A 653.
	1. Galvanized Coating Designation:  G90.
	2. Finishes for Surfaces Exposed to View:  Mill phosphatized.

	C. Carbon-Steel Sheets:  Comply with ASTM A 1008, with oiled, matte finish for exposed ducts.
	D. Stainless-Steel Sheets: Comply with ASTM A 480, Type 304 or 316, as indicated in the "Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.
	E. Aluminum Sheets:  Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view.
	F. Reinforcement Shapes and Plates: ASTM A 36, steel plates, shapes, and bars; black and galvanized.
	1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

	G. Tie Rods:  Galvanized steel, ¼-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.4 DUCT LINER
	A. Flexible Elastomeric Duct Liner: Preformed, cellular, closed-cell, sheet materials complying with ASTM C 534, Type II, Grade 1; and with NFPA 90A or NFPA 90B.
	B. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Aeroflex USA, Inc.; Aerocel, minimum R value of 6
	2. Armacell LLC; AP Armaflex Duct Liner, minimum R value of 6
	3. K-Flex USA; K-Flex Duct Liner Gray, minimum R value of 6

	C. Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum smoke-developed index of 50 when tested in accordance with UL 723; certified by an NRTL.
	D. Liner Thickness: Thickness shall conform with minimum R values in accordance with current International Energy Conservation Code.
	E. Liner Adhesive: As recommended by insulation manufacturer and complying with NFPA 90A or NFPA 90B.
	F. Adhesive shall have a VOC content of 80 g/L or less.
	G. Insulation Pins and Washers:
	1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel  pin, fully annealed for capacitor-discharge welding, 0.106-inch-diameter shank, length to suit depth of insulation indicated with integral 1½-inch galvanized carbon-steel was...
	2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick galvanized steel or stainless-steel; with beveled edge sized as required to hold insulation securely in place but not less than 1½ inches in diameter.

	H. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation."
	1. Adhere a single layer of indicated thickness of duct liner with at least ninety percent (90%) adhesive coverage at liner contact surface area. Attaining indicated thickness with multiple layers of duct liner is prohibited.
	2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing.
	3. Butt transverse joints without gaps, and coat joint with adhesive.
	4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted edge overlapping.
	5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, unless duct size and dimensions of standard liner make longitudinal joints necessary.
	6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm.
	7. Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 12 inches transversely; at 3 inches from transverse joints and at intervals not exceeding 18 inches longitudinally.
	8. Secure transversely oriented liner edges facing the airstream with metal nosings that have either channel or "Z" profiles or are integrally formed from duct wall. Fabricate edge facings at the following locations:
	a. Fan discharges.
	b. Intervals of lined duct preceding unlined duct.
	c. Upstream edges of transverse joints in ducts where air velocities are higher than 2500 fpm or where indicated.

	9. Secure insulation between perforated sheet metal inner duct of same thickness as specified for outer shell. Use mechanical fasteners that maintain inner duct at uniform distance from outer shell without compressing insulation.
	a. Sheet Metal Inner Duct Perforations: 3/32-inch diameter, with an overall open area of twenty-three percent (23%).

	10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane assemblies, or other devices. Fabricated buildouts (metal hat sections) or other buildout means are optional; when used, secure buildouts to duct walls wit...


	2.5 LAGGING MATERIAL
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. Sound Seal; Model B-10 LAG/QFA-9
	2. eNoise; Model DL-10-LAG/Q2

	B. General: Acoustical pipe and duct lagging shall be a 1 lb. psf mass loaded vinyl noise barrier with a reinforced-foil facing on one (1) side, bonded to a 2-inch-thick non-woven porous scrim faced quilted fiberglass decoupler on the opposite side.
	C. Quilted Fiberglass Decoupler:
	1. Shall be nominally 2 inches thick.
	2. Shall have a nominal density of 2.0-lb/cu. ft.
	3. Shall be quilted with a non-woven porous scrim facing.
	4. General:  Flexible barrier material for wrapping ducts and fan housing to lower break-out noise from turbulent air.

	D. Flammability:
	1. Class A flammability rated.
	2. Flame Spread Index less than 15.
	3. Smoke Density less than 20.

	E. Welding pins.
	F. Banding.
	G. Acoustical Performance:
	1. Sound Transmission Loss: dB
	Hz 125 250 500 1000 2000 4000 STC
	dB 19 20 23 33 44 53 30

	H. Accessories for securely mounting the lagging material:
	1. Stick pins.
	2. Banding.
	3. Lag tape.


	2.6 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Water-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Solids Content:  Minimum sixty-five percent (65%).
	3. Shore A Hardness:  Minimum 20.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. VOC:  Maximum 75 g/L (less water).
	7. Maximum Static-Pressure Class:  10-inch wg, positive and negative.
	8. Service:  Indoor or outdoor.
	9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless-steel, or aluminum sheets.

	C. Flanged Joint Sealant:  Comply with ASTM C 920.
	1. General:  Single-component, acid-curing, silicone, elastomeric.
	2. Type:  S.
	3. Grade:  NS.
	4. Class:  25.
	5. Use:  O.

	D. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	E. Round Duct Joint O-Ring Seals:
	1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for 10-inch wg static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
	3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting spigots.


	2.7 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	D. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603.
	E. Steel Cables for Stainless-Steel Ducts:  Stainless steel complying with ASTM A 492.
	F. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	G. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	H. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.
	2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates.
	3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.


	2.8 SEISMIC-RESTRAINT DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the following:
	1. Cooper B-Line, Inc.; a division of Cooper Industries
	2. Ductmate Industries, Inc.
	3. Hilti Corp.
	4. Kinetics Noise Control
	5. Loos & Co.; Cableware Division
	6. Mason Industries
	7. TOLCO; a brand of NIBCO INC.
	8. Unistrut Corporation; Tyco International, Ltd.

	B. General Requirements for Restraint Components: Rated strengths, features, and applications shall be as defined in reports by an evaluation service member of the ICC Evaluation Service or an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components shall be at least four (4) times the maximum seismic forces to which they will be subjected.

	C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel channels rated in tension, compression, and torsion forces and with accessories for attachment to braced component at one (1) end and to building structure at...
	D. Restraint Cables ASTM A 492, stainless-steel cables with end connections made of cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with an automatic-locking and clamping device or double-ca...
	E. Hanger Rod Stiffener:  Reinforcing steel angle clamped to hanger rod.
	F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.


	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and ...
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1-inch, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Overlap openi...
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. Comply with SMACNA's "Duct Cleanliness for New Construction Guidelines."
	M. Elbows: Use long-radius elbows wherever they fit.
	1. Fabricate 90-degree rectangular mitered elbows to include double wall turning vanes.
	2. Fabricate 90-degree round elbows with a minimum of three (3) segments for 12 inches and smaller and a minimum of five (5) segments for 14 inches and larger.

	N. Branch Connections: Use lateral or conical branch connections.
	O. Install acoustic lagging material where indicated on plans.

	3.2 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use two-part tape sealing system.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When carbon steel, grind the welds flush, polish the exposed welds, and treat the welds to remove discoloration caused by welding.
	D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":
	C. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	1. Outdoor, Supply-Air Ducts: Seal Class A.
	2. Outdoor, Exhaust Ducts: Seal Class A.
	3. Outdoor, Return-Air Ducts: Seal Class A.
	4. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class A.
	5. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal Class A.
	6. Unconditioned Space, Exhaust Ducts: Seal Class A.
	7. Unconditioned Space, Return-Air Ducts: Seal Class A.
	8. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class A.
	9. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal Class A.
	10. Conditioned Space, Exhaust Ducts: Seal Class A.
	11. Conditioned Space, Return-Air Ducts: Seal Class A.
	12. Conditioned Space, Return-Air Ducts: Seal Class A.


	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5 "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.
	2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
	3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more than 4 inches thick.
	4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick.
	5. Do not use powder-actuated concrete fasteners for seismic restraints.

	C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install...
	D. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum interval of 16 feet.
	F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.5 SEISMIC-RESTRAINT-DEVICE INSTALLATION
	A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic forces required by applicable building codes.  Comply with SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems."
	B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic loads.
	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install cable restraints on ducts that are suspended with vibration isolators.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction.
	F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.
	G. Drilling for and Setting Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcement or embedded items during drilling.  Notify the Architect if reinforcing steel or other embedded items are enc...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Set anchors to manufacturer's recommended torque, using a torque wrench.
	5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for applications exposed to weather.


	3.6 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.7 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.  Apply one (1) coat of flat, black, latex paint over a compatible galvanized-steel primer.

	3.8 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests: To be performed per system. A system will comprise of a mechanical equipment (such as air handling unit, exhaust fan) and associated duct distribution system.
	1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual".
	2. Testing shall utilize currently certified test equipment.  Submit a test report for each test.
	3. Test the following systems:
	a. Supply Ducts with a Pressure Class of 1-Inch wg or Higher: Test representative duct sections, selected by Architect from sections installed, totaling no less than fifty percent (50%) of total installed duct area for each designated pressure class.
	b. Return Ducts with a Pressure Class of 1-Inch wg or Higher:  Test representative duct sections, selected by Architect from sections installed, totaling no less than fifty percent (50%) of total installed duct area for each designated pressure class.
	c. Exhaust Ducts with a Pressure Class of 1-Inch wg or Higher:  Test representative duct sections, selected by Architect from sections installed, totaling no less than fifty percent (50%) of total installed duct area for each designated pressure class.
	d. Outdoor Air Ducts with a Pressure Class of 1-Inch wg:  Test representative duct sections, selected by Architect from sections installed, totaling no less than fifty percent (50%) of total installed duct area for each designated pressure class.

	4. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for compliance with test requirements.
	5. Test for leaks before applying external insulation.
	6. Conduct tests at static pressures equal to maximum design pressure of system or section being tested.  If static-pressure classes are not indicated, test system at maximum system design pressure.  Do not pressurize systems above maximum design oper...
	7. Leak testing shall be witnessed by the Construction Manager or Commissioning Authority.  Give seven (7) days’ notice prior to testing.

	C. Duct System Cleanliness Tests:
	1. Visually inspect duct system to ensure that no visible contaminants are present.
	2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems."
	a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media shall not exceed 0.75 mg/100 sq. cm.


	D. Duct system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.9 DUCT CLEANING
	A. Clean existing duct systems before testing, adjusting, and balancing.
	B. Use service openings for entry and inspection.
	1. Create new openings and install access panels appropriate for duct static-pressure class if required for cleaning access.  Provide insulated panels for insulated or lined duct.  Patch insulation and liner as recommended by duct liner manufacturer. ...
	2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
	3. Remove and reinstall ceiling to gain access during the cleaning process.

	C. Particulate Collection and Odor Control:
	1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent collection efficiency for 0.3-micron-size (or larger) particles.
	2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC system, and locate exhaust downwind and away from air intakes and other points of entry into building.

	D. Clean the following components by removing surface contaminants and deposits:
	1. Air outlets and inlets (registers, grilles, and diffusers).
	2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.
	3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter sections, and condensate collectors and drains.
	4. Coils and related components.
	5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical equipment rooms.
	6. Supply-air ducts, dampers, actuators, and turning vanes.
	7. Dedicated exhaust and ventilation components and makeup air systems.

	E. Mechanical Cleaning Methodology:
	1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.
	2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect vacuum device to downstream end of duct sections so areas being cleaned are under negative pressure.
	3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging integrity of metal ducts, duct liner, or duct accessories.
	4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get wet.  Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has friable material, mold, or fungus growth.
	5. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  Rinse coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.
	6. Provide drainage and cleanup for wash-down procedures.
	7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if fungus is present.  Apply antimicrobial agents according to manufacturer's written instructions after removal of surface deposits and debris.


	3.10 START UP
	A. Air Balance:  Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.11 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel.
	B. Supply Ducts:
	1. Ducts Connected to Variable- Air Volume Air-Handling Units:
	a. Pressure Class:  Positive 4-inch wg.


	C. Return Ducts:
	1. Ducts Connected to Return Fans:
	a. Pressure Class:  Negative 3-inch wg.


	D. Exhaust Ducts:
	1. Ducts Connected to Variable -Air Volume Air Handling Units:
	a. Pressure Class:  Negative 3-inch wg.


	E. Outdoor-Air Ducts:
	1. Ducts Connected to Air-Handling Units:
	a. Pressure Class:  Positive or negative 3-inch wg.


	F. Intermediate Reinforcement:
	1. Galvanized-Steel Ducts:  Galvanized steel.

	G. Elbow Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Velocity 1000 fpm or Lower:
	1) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows.”
	2) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	3) Radius Type RE 3 with minimum 1.5 radius-to-diameter ratio and two (2) vanes.

	b. Velocity 1000 fpm to 1500 fpm:
	1) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows.”
	2) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	3) Radius Type RE 3 with minimum 1.5 radius-to-diameter ratio and two (2) vanes.

	c. Velocity 1500 fpm or Higher:
	1) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows.”
	2) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	3) Radius Type RE 3 with minimum 1.5 radius-to-diameter ratio and two (2) vanes.


	2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-3, "Round Duct Elbows."
	a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have proportionately fewer segments.
	1) Velocity 1000 fpm or Lower:  1.0 radius-to-diameter ratio and three (3) segments for 90-degree elbow.
	2) Velocity 1000 to 1500 fpm:  1.5 radius-to-diameter ratio and four (4) segments for 90-degree elbow.
	3) Velocity 1500 fpm or Higher:  1.5 radius-to-diameter ratio and five (5) segments for 90-degree elbow.
	4) Radius-to Diameter Ratio:  1.5.

	b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated.
	c. Round Elbows, 14 Inches and Larger in Diameter:  Welded.


	H. Branch Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-6, "Branch Connections."
	a. Rectangular Main to Rectangular Branch:  45-degree entry.
	b. Rectangular Main to Round Branch:  45-degree entry and transition.

	2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees."  Saddle taps are permitted in existing duct.
	a. Velocity 1000 fpm or Lower:  90-degree tap, conical.
	b. Velocity 1000 to 1500 fpm:  Conical tap.
	c. Velocity 1500 fpm or Higher:  45-degree lateral.
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