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I.  BID SOLICITATION INFORMATION
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TOMS RIVER REGIONAL SCHOOLS 
 

BID SOLICITATION NOTICE 
 
Sealed Bid Proposals will be received by the Toms River Board of Education (TRRS), 1144 Hooper Avenue, Toms River, New Jersey, 
at 11:00 a.m. on MARCH 10, 2021 for the following: 
 
SITE-187 BUILDING IMPROVEMENTS AT TOMS RIVER INTERMEDIATE SCHOOL NORTH, NORTH DOVER 
ELEMENTARY SCHOOL, WEST DOVER ELEMENTARY SCHOOL AND WALNUT STREET ELEMENTARY SCHOOL 
(REFERENDUM PROJECTS – GROUP V) 
 
Due to the current COVID-19 state of emergency and in compliance with Governor Murphy’s COVID-19 emergency orders and 
corresponding guidelines issued by the NJ Division of Community Affairs, the bid opening will be live streamed at the date and time 
noted above.  Pursuant to guidelines set forth by the State of New Jersey, in-person attendance is prohibited due to restrictions on 
public gatherings for public health reasons under the State of Emergency.  Prior to the streamed bid receipt meeting, information will 
be posted on the TRRS web page (www.trschools.com/adminstration/BOE) providing the public with a link to access the live stream 
bid opening. 
 
In the event the district is closed for business due to weather conditions or any other unforeseen emergency, Bid Proposals will be 
accepted up to 11:00 o’clock a.m. on the first day the school district is open following the emergency closing. 
 
Detailed specifications and Bid Solicitation forms may be reviewed at and obtained from the offices of Maser Consulting, PA, 331 
Newman Springs Road, Suite 203, Red Bank NJ 07701 (TEL: 732.383.1950) Mondays through Fridays between the hours of nine 
o'clock a.m. and four o'clock p.m.  A non-refundable fee of $200.00, payable by credit card or by check made payable to Maser 
Consulting, PA, will be required for each set of specifications. 
 
Bid Proposals must be accompanied by Bid Bond, Certified Check or Cashier’s Check, drawn to the order of the Toms River Board 
of Education, for ten percent (10%) of the amount of the total bid, however, not to exceed Twenty Thousand Dollars ($20,000.00).  
Consent of Surety in total amount bid, must also be submitted with the Bid Proposal. 
 
Due to current COVID-19 restrictions, a virtual pre-bid meeting streamed via the internet is scheduled for Tuesday, February 2, 2021 
@ 3:00 PM.  The pre-bid meeting will be conducted by TRRS/Owner’s Engineer of Record, Maser Consulting, P.A.   Bidders may 
participate by utilizing the following link:   
 
https://teams.microsoft.com/l/meetup-
join/19%3ameeting_M2Q0OTYyZjAtMjFlOS00OGRjLTliN2ItZDg5NDBhODU2ZmM3%40thread.v2/0?context=%7b%22Tid%22
%3a%22e36e2432-b327-457a-bb91-2c778cfcb631%22%2c%22Oid%22%3a%2237cfcaeb-a98e-48ae-82b3-de57321889c2%22%7d 

 Participation of prospective Bidders is not mandatory but is strongly encouraged.  Bidder is to contact Maser Consulting, PA at (732) 
383-1950 if Bidder experiences difficulty in connecting to the pre-bid meeting.  

At the conclusion of the virtual pre-bid meeting, Bidder may contact Maser Consulting, PA at (732) 383-1950 to schedule a pre-bid 
walkthrough of work sites if Bidder desires to inspect the work sites prior to Bid Proposal submission.  Attendance at the pre-bid 
walkthrough will be limited to a maximum of two (2) Bidder representatives and two (2) TRRS representatives for a maximum of four 
(4) attendees per scheduled walkthrough.  All attendees must wear attendee-provided proper PPE pursuant to current COVID-19 
guidelines. 
 
This Bid Solicitation is part of Phase II of the “Rebuilding Our Schools” Toms River Regional Schools Initiative and Referendum that 
will be implemented at various locations throughout the school district.  The Board of Education desires to consider proposals that 
include the use of a “Project Labor Agreement” and proposals that do not include the use of a “Project Labor Agreement”.  Bidders 
may submit proposals on one or both pricing methods.  If it is determined to award a Contract based on “Project Labor Agreement” 
pricing, the awarded Bidder will be required to enter into a “Project Labor Agreement” which has been negotiated by the Toms River 
Board of Education and the appropriate Building and Constructions Trade Unions, in accordance with N.J.S.A. 52:38-1, et seq. 
The following State of New Jersey Division of Property Management and Construction Trade Codes are applicable to this Bid 
Solicitation:  C0008 General Construction, C009 General Construction/Alterations, C032 HVAC, C047 Electrical, and C030 
Plumbing.  
 
 

http://www.trschools.com/adminstration/BOE
https://teams.microsoft.com/l/meetup-join/19%3ameeting_M2Q0OTYyZjAtMjFlOS00OGRjLTliN2ItZDg5NDBhODU2ZmM3%40thread.v2/0?context=%7b%22Tid%22%3a%22e36e2432-b327-457a-bb91-2c778cfcb631%22%2c%22Oid%22%3a%2237cfcaeb-a98e-48ae-82b3-de57321889c2%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_M2Q0OTYyZjAtMjFlOS00OGRjLTliN2ItZDg5NDBhODU2ZmM3%40thread.v2/0?context=%7b%22Tid%22%3a%22e36e2432-b327-457a-bb91-2c778cfcb631%22%2c%22Oid%22%3a%2237cfcaeb-a98e-48ae-82b3-de57321889c2%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_M2Q0OTYyZjAtMjFlOS00OGRjLTliN2ItZDg5NDBhODU2ZmM3%40thread.v2/0?context=%7b%22Tid%22%3a%22e36e2432-b327-457a-bb91-2c778cfcb631%22%2c%22Oid%22%3a%2237cfcaeb-a98e-48ae-82b3-de57321889c2%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_M2Q0OTYyZjAtMjFlOS00OGRjLTliN2ItZDg5NDBhODU2ZmM3%40thread.v2/0?context=%7b%22Tid%22%3a%22e36e2432-b327-457a-bb91-2c778cfcb631%22%2c%22Oid%22%3a%2237cfcaeb-a98e-48ae-82b3-de57321889c2%22%7d
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A Bidder on a Public Works Project for a Board of Education where the cost of the Work exceeds $20,000.00 must first have been 
qualified by the Department of the Treasury, Division of Building Construction, pursuant to NJSA 18A:18A-27 through 33, and shall 
submit with his Bid Prequalification Affidavit, a copy of a valid and active Notice of Classification, a certified copy of the Total 
Amount of Uncompleted Contracts form, and Affidavit of No Material Adverse Change.  
 
All Contractors named in this proposal shall possess a valid Public Works Contractor’s Registration Certificate pursuant to NJSA 
34:11-56.48 et. seq., at the time the proposal is received. 
 
No Bid Proposal may be withdrawn for a period of sixty (60) days after the date of opening. 
 
Bidders are required by law to submit a list of names and addresses of all interest holders owning 10% or more of the business entity’s 
interest. 
 
Contractors bidding on this Project shall comply with the requirements of the Prevailing Wage Rate Determination pursuant to N.J.S.A. 
34:11-56.27 et seq. 
 

BIDDERS ARE REQUIRED TO COMPLY WITH THE REQUIREMENTS OF 
NJSA 10:5-31 et seq and NJAC 17:27-1.1 et seq. 

 

BIDDERS MUST SUBMIT, PRIOR TO CONTRACT AWARD, A COPY OF THE N.J. BUSINESS REGISTRATION 
CERTIFICATE ISSUED BY THE N.J. DEPARTMENT OF TREASURY TO COMPLY WITH THE REQUIREMENTS OF 

N.J.S.A. 52:32-44. 
 

THE BOARD RESERVES THE RIGHT TO REJECT  
ALL BID PROPOSALS IN ACCORDANCE WITH 

N.J.S.A. 18A:18A-22.  
 

WENDY L. SAXTON, BOARD SECRETARY 
TOMS RIVER REGIONAL SCHOOLS 
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LIST OF DISTRICT SCHOOLS & SUPPORT BUILDINGS 
 

BEACHWOOD ELEM. 
901 Berkeley Avenue 
Beachwood, NJ  08722 
(732) 505-5820 Ext. 270003 
 
CEDAR GROVE ELEM. 
173 Cedar Grove Road [LD] 
Toms River, NJ  08753 
(732) 505-5830 Ext. 280003 
 
JOSEPH A. CITTA ELEM. 
2050 Lakewood Rd.. 
Toms River, NJ 08755 
(732) 818-8550 Ext. 290003 
 
EAST DOVER ELEM. 
725 Vaughn Avenue 
Toms River, NJ  08753 
(732) 505-5840 Ext. 300005 
 
HOOPER AVENUE ELEM. 
1517 Hooper Avenue 
Toms River, NJ  08753 
(732) 505-5850 Ext. 310003 
 
NORTH DOVER ELEM. 
1759 New Hampshire Ave. 
Toms River, NJ  08755 
(732) 505-5860 Ext. 320003 
 
PINE BEACH ELEM. 
101 Pennsylvania Ave. 
Pine Beach, NJ  08741 
(732) 505-5870 Ext. 330003 
 
SILVER BAY ELEM. 
100 Silver Bay Road  [LD] 
Toms River, NJ  08753 
(732) 505-5880 Ext. 340003 
 
SO. TOMS RIVER ELEM. 
419 Dover Road 
So. Toms River, NJ 08757 
(732) 505-5890 Ext. 350003 
 
WALNUT STREET ELEM. 
60 Walnut Street 
Toms River, NJ  08753 
(732) 505-5900 Ext. 360003 
 
WASHINGTON ST. ELEM. 
500 West Earl Court 
Toms River, NJ  08753 
(732) 505-5910 Ext. 380003 

 
WEST DOVER ELEM. 
50 Blue Jay Drive 
Toms River, NJ  08755 
(732) 505-5920 Ext. 370003 
 
INTERMEDIATE EAST 
1519 Hooper Avenue  [LD] 
Toms River, NJ  08753 
(732) 505-5775 Ext. 240005 
 
J. BENNETT ATHL. COMPLEX 
1519 Hooper Ave. 
Toms River, NJ  08753 
(732) 505-5775 Ext. 240005 
 
INTERMEDIATE NORTH 
150 Intermediate North Way  [LD] 
Toms River, NJ  08753 
(732) 505-5800 Ext. 250004 
 
INTERMEDIATE SOUTH 
1675 Pinewald Rd. 
Beachwood, NJ  08722  
(732) 505-3900 Ext. 260005 
 
HIGH SCHOOL EAST 
1225 Raider Way  [LD] 
Toms River, NJ  08753 
(732) 505-5665 Ext. 210007 
 
HIGH SCHOOL NORTH  
1245 Old Freehold Road 
Toms River, NJ  08753 
(732) 505-5705 Ext. 220011 
 
RWJ BARNABAS HEALTH ARENA (HSN) 
1245 Old Freehold Road 
Toms River, NJ  08753 
(732) 818-8536 
 
HIGH SCHOOL SOUTH 
55 Hyers Street  [LD] 
Toms River, NJ  08753 
(732) 505-5734 Ext. 230005 
 
ELC/PRE-SCHOOL 
1144 Hooper Ave. 
Toms River, NJ  08753 
(732) 505-5500 Ext. 500501 
 
POSEIDON ACADEMY 
40 W. Water St. 
Toms River, NJ  08753 
(732) 604-2192 
 

 
ADMINISTRATIVE OFFICE  
1144 Hooper Avenue 
Toms River, NJ  08753 
(732) 505-5500 Ext. 500000 
 
FACILITIES - Capital Plan./Mgmt. 
(Custodial/Grounds/Maintenance) 
123 Walnut Street 
Toms River, NJ 08753 
(732) 505-5500 Ext. 500212 
 
WAREHOUSE 
123 Walnut St. 
Toms River, NJ  08753 
(732) 505-5623 
 
PRINT SHOP 
123 Walnut St. 
Toms River, NJ 08753 
(732) 505-5500 Ext. 500252 
 
TRANSPORTATION DEPT. 
2301 Industrial Way So. 
Toms River, NJ 08755 
(732) 505-5500 Ext. 500407 
 
VEHICLE MAINTENANCE 
2301 Industrial Way So. 
Toms River, NJ  08755 
(732) 505-5500 Ext. 500411 
 
FOOD SERVICE DEPT.  
Toms River High School East 
1225 Raider Way 
Toms River, NJ  08753 
(732) 505-5665 Ext. 215596 
 
CENTRAL REGISTRATION  
High School North Campus 
1245 Old Freehold Rd. 
Toms River, NJ  08753 
(732) 505-2600 Ext. 500502 
 
 
SECURITY DEPARTMENT  
High School North Campus 
1245 Old Freehold Rd. 
Toms River, NJ 08753 
(732) 505-5500 Ext. 500911 
 
54 WASHINGTON ST. 
(732) 505-0213 
 
 
[LD] = LOADING DOCK 
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INSTRUCTIONS FOR SUBMITTING BID PROPOSAL 

 
1. Company name and address of Bidder should be clearly indicated on each page of the Bid Proposal document 

by Bidder. 
 

2. Sealed Bid Proposals for the work described herein must be sent by Bidder and received by TRRS, 1144 
Hooper Avenue, Toms River, NJ 08753 within a time frame that will assure delivery in time for the advertised 
date and time of the Bid opening.  Bid Proposals should be mailed to the TRRS Purchasing Department, Suite 
304, 1144 Hooper Ave., Toms River, NJ  08753 via the U.S. Postal Service (USPS) in a time frame that will 
allow for timely delivery.  Mail delivery is received daily Mondays through Fridays from the USPS, except 
Federal Holidays. 
 
A Lock Box located in the 1st floor rear vestibule of 1144 Hooper Avenue, Toms River NJ (west side of 
building) is available for Bid Proposal drop off by any Bidder wishing to hand deliver the Bidder’s Bid 
Proposal package.  Hand delivered Bid Proposals must be dropped in the Lock Box.  No other hand delivered 
method will be accepted.  Lock Box access will be Mondays-Fridays 7:00 AM – 5:00 PM.  The Lock Box 
will be checked daily by TRRS and the receipt of a Bid will be duly recorded by TRRS and held for the 
advertised date and time of the bid opening. 

 
3. Pursuant to N.J.S.A. 18A:18A-21(b), late Bid Proposal submissions are ineligible for consideration.  The 

closing date and time for Bid Proposals will be stated in the advertisement and Bid Solicitation notice.  
Bidders are cautioned that reliance on the U.S. Postal Service, Federal Express, UPS or any other carrier 
service for timely delivery of Bid Proposals is at the Bidder's risk.  Failure by the Contractor to have sealed 
Bid Proposals reach the bid opening room by the prescribed time will result in a return of the Bid Proposal 
unopened and unread.  Delivery of Bid Proposals to any other person or office in the school district will not 
guarantee its timely receipt. 

 
4. Faxed and electronic submission Bid Proposals will not be accepted. 

 
5. The Bid Proposal shall be submitted in a sealed envelope and plainly marked with the following information: 

  
SEALED BID PROPOSAL NO._SITE-187__________BID RECEIPT TIME   11:00 A.M. 
FOR BUILDING IMPROVEMENTS AT TR INTERMEDIATE SCHOOL NORTH, NORTH DOVER ELEM. 
SCHOOL, WEST DOVER ELEM. SCHOOL AND WALNUT STREET ELEM. SCHOOL (REFERENDUM 
PROJECTS – GROUP V)________________________________________________________________________ 
DATE MARCH 10, 2021_______ 
VENDOR NAME            
VENDOR ADDRESS           
              
              
 

 
6.  Each Bid Proposal must be submitted in a separate envelope. 
 
7.  Each Bid Proposal must have all support submittals completed and attached.  
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BIDDER CHECK OFF LIST FOR SUBMITTALS 
 

 
The following documents must be fully executed when appropriate and submitted with the Bid proposal.  
Document forms, when provided in Bid solicitation package, are to be utilized for bid submission. 
 

1. Bid Proposal Form 

2. Bid Guarantee:  In the amount of 10% of bid, not to exceed $20,000.00.  Bid Guarantee may 
be in the form of a Bid Bond, Certified Check, or Cashier’s Check unconditionally payable to: 
TOMS RIVER BOARD OF EDUCATION. 

3. Consent of Surety 

4. Affirmative Action   Regulations 

5. Non-Collusion Affidavit 

6. Ownership Disclosure 

7. Subcontractor Disclosure Statement 

8. Questionnaire 

9. Notice of Prequalification 

10. Notice of Uncompleted Contracts 

11. Affidavit of No Material Adverse Changes 

12. Disclosure of Investment Activities in Iran 

13. Federal Non-Debarment Certification 

14. Public Works Contractor Registration Certification and Certificate 

 
The following documents are statutorily due prior to contract award, but we recommend they be submitted with 
the bid submission: 
 

1. New Jersey Business Registration 
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 II.   BID PROPOSAL FORM 
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 MANDATORY BID PROPOSAL FORM 
 
TO:  TOMS RIVER REGIONAL SCHOOLS 
 
FROM: Name of Bidder            
 

Address _____           
 

 ________________________________________________________________________ 
 
DATE:  MARCH 10, 2021 
 
PROJECT: SITE-187 BUILDING IMPROVEMENTS AT TOMS RIVER INTERMEDIATE SCHOOL 

NORTH, NORTH DOVER ELEMENTARY SCHOOL, WEST DOVER ELEMENTARY 
SCHOOL AND WALNUT STREET ELEMENTARY SCHOOL (REFERENDUM PROJECTS 
– GROUP V)           ____ 

 
1. Acknowledgment 
 

We, the undersigned, in response to the invitation to Bid Solicitation, have visited the site and locality 
where Work is to be performed and have carefully examined the legal requirements (Federal, State and 
Local laws, ordinances, rules and regulations) and the bidding and Contract Documents and have 
ascertained all conditions and requirements affecting the cost progress or performance of the Project 
Work bid upon, hereby propose to furnish all labor, materials, supervision, and other work required to 
complete the contract in accordance with the Contract Documents, including any and all Addenda 
applicable thereto, which are part of the proposal; for the following price(s): 
 
 
OPTION 1 – WITH PROJECT LABOR AGREEMENT – BASE BID 
 
Toms River Intermediate School North   $_________________________  
 
North Dover Elementary School   $_________________________  
 
West Dover Elementary School   $__________________________ 
 
Walnut Street Elementary School   $__________________________ 
 
Plus Bid Allowance No. 1 General Contingency $450,000.00 
 
Total LUMP SUM Dollar Amount Bid for Complete Job:  $_______________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
(Written Amount) 

 
 

Page 1 of 8 
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OPTION 2 – WITHOUT PROJECT LABOR AGREEMENT – BASE BID 
 
Toms River Intermediate School North   $_________________________  
 
North Dover Elementary School   $_________________________  
 
West Dover Elementary School   $__________________________ 
 
Walnut Street Elementary School   $__________________________ 
 
Plus Bid Allowance No. 1 General Contingency $450,000.00 
 
Total Dollar Amount Bid for Complete Job:   $_____________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
(Written Amount) 

 
ALTERNATE BIDS – OPTION 1 
 
OPTION 1 – WITH PROJECT LABOR AGREEMENT 
ALTERNATE NO. 1  
INTERMEDIATE SCHOOL NORTH – ELECTRICAL PANEL REPLACEMENT 
TOTAL AMOUNT BID FOR A COMPLETE JOB  
 
$_______________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
(Written Amount) 

 
 
OPTION 1 – WITH PROJECT LABOR AGREEMENT 
ALTERNATE NO. 2  
WALNUT STREET ELEMENTARY SCHOOL – ELECTRICAL PANEL REPLACEMENT 
TOTAL AMOUNT BID FOR A COMPLETE JOB  
 
$_______________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
(Written Amount) 

 
Page 2 of 8 
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OPTION 1 – WITH PROJECT LABOR AGREEMENT 
ALTERNATE NO. 3  
WEST DOVER ELEMENTARY SCHOOL – ELECTRICAL PANEL REPLACEMENT 
TOTAL AMOUNT BID FOR A COMPLETE JOB  
 
$_______________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
(Written Amount) 

 
OPTION 1 – WITH PROJECT LABOR AGREEMENT 
ALTERNATE NO. 4  
NORTH DOVER ELEMENTARY SCHOOL – ELECTRICAL PANEL REPLACEMENT 
TOTAL AMOUNT BID FOR A COMPLETE JOB  
 
$_______________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
(Written Amount) 

 
OPTION 1 – WITH PROJECT LABOR AGREEMENT 
ALTERNATE NO. 5  
INTERMEDIATE SCHOOL NORTH – AIR COOLED CHILLER REPLACEMENT 
TOTAL AMOUNT BID FOR A COMPLETE JOB  
 
$_______________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
(Written Amount) 
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OPTION 2 – WITHOUT PROJECT LABOR AGREEMENT – PREVAILING WAGE 
ALTERNATE NO. 1  
INTERMEDIATE SCHOOL NORTH – ELECTRICAL PANEL REPLACEMENT 
TOTAL AMOUNT BID FOR A COMPLETE JOB  
 
$_______________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
(Written Amount) 

 
 
OPTION 2 – WITHOUT PROJECT LABOR AGREEMENT – PREVAILING WAGE 
ALTERNATE NO. 2  
WALNUT STREET ELEMENTARY SCHOOL – ELECTRICAL PANEL REPLACEMENT 
TOTAL AMOUNT BID FOR A COMPLETE JOB  
 
$_______________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
(Written Amount) 

 
 
OPTION 2 – WITHOUT PROJECT LABOR AGREEMENT – PREVAILING WAGE 
ALTERNATE NO. 3  
WEST DOVER ELEMENTARY SCHOOL – ELECTRICAL PANEL REPLACEMENT 
TOTAL AMOUNT BID FOR A COMPLETE JOB  
 
$_______________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
(Written Amount) 
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OPTION 2 – WITHOUT PROJECT LABOR AGREEMENT – PREVAILING WAGE 
ALTERNATE NO. 4  
NORTH DOVER ELEMENTARY SCHOOL – ELECTRICAL PANEL REPLACEMENT 
TOTAL AMOUNT BID FOR A COMPLETE JOB  
 
$_______________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
(Written Amount) 

 
OPTION 2 – WITHOUT PROJECT LABOR AGREEMENT – PREVAILING WAGE 
ALTERNATE NO. 5  
INTERMEDIATE SCHOOL NORTH – AIR COOLED CHILLER REPLACEMENT 
TOTAL AMOUNT BID FOR A COMPLETE JOB  
 
$_______________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
(Written Amount) 

 
2. Addenda 
 

We acknowledge receipt of the following Addenda, which shall become part of the Contract Documents 
as though originally incorporated therein: 
Addenda Dates:              

 
3. Bidder accepts all of the terms and conditions of the Instructions to Bidders, including without limitation 

those dealing with the disposition of Bid Proposal security.  The Bid Proposal will remain open for 60 
days after the day of Bid opening.  Bidder will sign the Agreement and submit the necessary documents 
required by the contract documents within twenty one  days after the date of Owner's Notice of Award. 

 
4. The undersigned agrees, if awarded a Contract, to commence work upon receipt of notification of 

Contract award and to fully complete all work required by the Contract Documents within time frame 
stated within the Work Scope for this Project. 

               

5. The undersigned agrees that should a Contract be awarded to it, it will furnish required bonds executed 
upon forms included with the specifications, underwritten by a surety company approved by the Owner 
and authorized to do business in New Jersey, insuring fulfillment of all provisions of the Contract.  The 
undersigned herewith submits for approval as his surety, the name of: 
                                                                                                                                                                , 
a corporation organized under the laws of the State of                                                                            .  
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6. The following provisions, if indicated by an (X), shall be applicable to this Bid Solicitation and be made 
a part of the Bid Proposal documents: 

 
   A.  BID GUARANTEE  
 Bidder shall submit with the Bid a certified check, cashier’s check or Bid Bond in the amount of 

ten percent (10%) of the total price bid, but not in excess of $20,000, payable unconditionally to 
the Owner.  When submitting a Bid Bond, it shall contain Power of Attorney for full amount of 
Bid Bond from a surety company authorized to do business in the State of New Jersey and 
acceptable to the Owner.  The check or bond of the unsuccessful Bidder(s) shall be returned 
pursuant to N.J.S.A. 18A: 18A-36.  The check or bond of the Bidder to whom the Contract is 
awarded shall be retained until a Contract is executed and the required performance bond or other 
security is submitted.  The check or bond of the successful Bidder shall be forfeited if the Bidder 
fails to enter into a Contract. 

 
Uncertified business checks, personal checks or money orders are not acceptable.  All Bid Bonds 
submitted must be signed and witnessed with original signatures.  The Toms River Board of 
Education will not accept facsimile or rubber stamp signatures on the Bid Bond.  Failure to sign 
the bond by either the Surety or Principal shall be deemed cause for disqualification of the Bid.  
The Attorney-in-Fact who executes the bond on behalf of the surety shall affix to the bond a 
certified and current copy of the Power of Attorney.  The Toms River Board of Education will 
only accept Bid bonds from companies that are licensed and qualified to do business in the State 
of New Jersey.  A listing of qualified companies is available upon request to the State of New 
Jersey, Department of Banking and Insurance, Division of Insurance, P.O. Box 325, Trenton, NJ  
08625-0325.   

 
 Failure to submit a Bid Guarantee shall result in rejection of the Bid. 
 
   B.  CONSENT OF SURETY  
 Bidder shall submit with the Bid a Certificate (Consent of Surety) with Power of Attorney for full 

amount of bid price from a Surety Company authorized to do business in the State of New Jersey 
and acceptable to the Owner stating that it will provide said Bidder with a Performance and 
Payment Bond from an acceptable surety company on behalf of said Bidder, any or all 
Subcontractors or by each respective Subcontractor or by any combination thereof which results 
in performance security equal to the total amount of the Contract, pursuant to N.J.S.A. 18A: 18A-
25. 

 
 Failure to submit a Consent of Surety form shall result in rejection of the Bid. 
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   C.  PERFORMANCE BOND  
 Bidder shall simultaneously with the delivery of the executed Contract, submit an executed bond 

in the amount of one hundred percent (100%) of the acceptable Bid as security for the faithful 
performance of this Contract. 

 
 The performance bond provided shall not be released until final acceptance of the whole work 

and then only if any liens or claims have been satisfied.  The surety on such bonds shall be a duly 
authorized surety company authorized to do business in the State of New Jersey pursuant to 
N.J.S.A. 17:31-5. 

 
 Failure to submit this bond with the executed Contract shall be cause for declaring the Contract 

null and void. 
 
   D.  LABOR AND MATERIAL (PAYMENT) BOND  
 Bidder shall, with the delivery of the performance bond, submit an executed payment bond to 

guarantee payment to laborers and suppliers for the labor and material used in the work performed 
under the full Contract amount awarded. 

 
 Failure to submit a labor and material bond with the performance bond shall be cause for declaring 

the Contract null and void. 
 
   E.  MAINTENANCE BOND 
 Upon acceptance of the work by the owner, the Contractor shall submit a maintenance bond in an 

amount not to exceed _10 % of the Project costs guaranteeing against defective quality of work 
or materials for the period of: 

  1 year 
  2 years 
 

  F. SUBCONTRACTOR DISCLOSURE  
 Identification of and submission of required paperwork for all Subcontractors performing any 

portion of this project. 
 

  G. PREQUALIFICATION CERTIFICATION 
Prequalification certification documentation in accordance with State Department of Education 
requirements for Bidders and listed Subcontractors exceeding $20,000.00 
• Notice of Classification 
• Notice of Uncompleted Contracts 
• Affidavit of No Adverse Material Change in Qualification Information 
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7. The undersigned affirms that the above sum(s) includes all charges and expenses for the furnishing of all 
labor and materials for the erection, construction and in all respects completing the aforesaid work in the 
manner and under the conditions specified. 

 
8. Communications concerning this Bid Proposal shall be addressed to:      

             
             
 ________________________________________________________________________ 

 
9. Terms used in this Bid Solicitation which are defined in the General Conditions of the construction 

Contract included as part of the Contract Documents have the meaning assigned to them in the General 
Conditions. 

 

10. The undersigned, being fully authorized to enter into a contract on behalf of the Bidder, will commence 
work following receipt of Notice to Proceed or receipt of a Toms River Board of Education Purchase 
Order.  The work will be executed in conformance with a time period schedule mutually established prior 
to Contract award. 

 
Respectfully submitted, 
 
Name of Bidder           

 
Authorized Signature                                                                 Printed Name     

 
Address              

 
               
 

Email Address:             
 

Telephone No.:_     Fax No.:       
 
 Number of years in business:           
 

If a corporation, place corporate seal on proposal and state here: 
 

              
Name of Corporation 

 
Name of President                                                       Name of Secretary      

 
Incorporated under the laws of the state of          

 
Phone No.              

 
Submitted on                                                    20           . 
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III.  STANDARD BID PROPOSAL 
SUBMITTAL FORMS 
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 BID BOND 
 
Know all men by these present, that we, the undersigned,                                                                                 , as 
          Bidder Company 

Principal, and                                                                                                                                          , as Surety, 

       Insurance Company 

are hereby held and firmly bound unto the Toms River Board of Education, as Owner, in the penal sum of 
$                                                                         , for the payment of which, well and truly to be made, we hereby 
jointly and severally bind ourselves, our heirs, executors, administrators, successors, and assigns. 
 

WHEREAS, the Principal has submitted a bid for                                                                           for the  
         Bid Code & Bid Name 

construction: 
 

NOW, THEREFORE,  (A)  If said Bid shall be rejected, or in the alternate, (B) If said Bid shall be 
accepted and the Principal shall execute and deliver a Contract in the form of a Contract attached hereto (properly 
completed in accordance with said Bid) and shall furnish a bond for his faithful performance of said Contract, 
and for  the payment of all persons performing labor or furnishing materials in connection therewith, and shall 
in all other respects perform the Agreement created by the acceptance of said Bid, 
 
then this obligation shall be void, otherwise the same shall remain in force and effect; it being expressly 
understood and agreed that the liability of the surety for any and all claims hereunder shall, in no event, exceed 
the penal amount of this obligation as herein stated. 
 
The Surety, for value received, hereby stipulates and agrees that the obligations of said Surety and its bond shall 
be in no way impaired or affected by any extension of the time within which the Owner may accept such Bid; 
and said surety does hereby waive notice of any such extension. 
 

IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals, and such 
of them as are corporations have caused their corporate seals to be hereto affixed and these presents to be signed 
by their proper officers, the day and year set forth below. 
 
Signed by both parties and Sealed by Surety this                     day of                                                       , 20           . 
 
 

______________________________________________ 
Principal   
                         

                                                                     _______________________________________________ 
                Witness         Title                             
        
       _______________________________________________ 

Surety                         
 
                                                                      _______________________________________________ 
               Witness         Title     
 
           Surety Seal                      
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 CONSENT OF SURETY 
 
 
The                
 (Name & Address of Surety) 

 
A corporation existing under the laws of the State of                                                                     and 
authorized to do business under the laws of the State of New Jersey, hereby certifies that application has 
been made to us by  
         
         
        
         

(Name &Address of Bidder) 

 
and satisfactory arrangements have been completed by which we have and do now agree to furnish a 
performance payment bond equal to 100% of the Contract amount, which said bond shall be conditioned 
for the faithful performance on the part of said Bidder of the terms and conditions of the Contract and a 
10% maintenance bond for one (1) year from date of final certification for payment for 
         
        
         

(Title of Work) 

 
for the               
 _____             
 _____              
 (Name & Location of Project) 

 
According to the drawings and specifications on which said Bid is made.  This proposition is made with the 
understanding that any change made in the drawings and specifications, agreements, or quantities without 
the consent of the bondsmen, shall in no way vitiate the bond. 
 

Surety Company 
 
 

     ____ 
 
 

By      ____ 
Proposition of Surety must be signed by an authorized agent or 
representative of a surety company and not by the individual or 
company representative submitting the bid. 
 

 
Date      ____
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AFFIRMATIVE ACTION REGULATIONS 
 

Bidders and vendors are required to comply with the requirements of NJSA 10:5-31 and NJAC 17:27 
 
1. The awarded contractor shall complete and submit an Initial Project Workforce Report, Form AA-

201, upon notification of contract award.  Proper completion and submission of this form shall 
constitute evidence of the contractor’s compliance with the regulations.  Failure to submit this form 
may result in the contract being terminated.  The contractor also agrees to submit a copy of the 
Monthly Project Workforce Report, Form AA-202, once a month thereafter for the duration of the 
contract to the Department of Labor Workforce and Development and Owner. 

 
2. All Bidders should familiarize themselves with N.J.S.A. 10:5-31 et seq. and N.J.A.C. 17:27-1.1 et 

seq. Mandatory Equal Employment Opportunity Language – Exhibit B.  If awarded a contract, 
bidder will be required to comply with these requirements. 

 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
 
The following questions must be answered by all prospective Bidders: 
 

1. Do you have a federally approved Affirmative Action Plan Approval?   
 If yes, please submit a photo static copy of such approval. 
 
   Yes                   No__________  
 
2. Do you have a State Certificate of Employees Information Report?   
 If yes, please submit a photo static copy of such certificate. 
 
   Yes                   No__________  

 
The undersigned Contractor certifies that he is aware of the commitment to comply with the requirements 
of NJSA 10:5-31 and NJAC 17:27 and agrees to furnish the required documentation pursuant to said 
requirements. 
 
 
COMPANY             
 
 
SIGNATURE             
 
 
TITLE              
 

(Sign & Submit With Proposal) 
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EXHIBIT B 
MANDATORY EQUAL EMPLOYMENT OPPORTUNITY LANGUAGE 

N.J.S.A. 10:5-31 et seq. (P.L. 1975, C. 127) N.J.A.C. 17:27 
CONSTRUCTION CONTRACTS 

 
During the performance of this contract, the contractor agrees as follows: 
 
 The contractor or subcontractor, where applicable will not discriminate against any employee or applicant for 
employment because of age, race, creed, color, national origin, ancestry, marital status, affectional or sexual orientation, gender 
identity or expression, disability, nationality or sex.  Except with respect to affectional or sexual orientation and gender identity 
or expression, the contractor will ensure that equal employment opportunity is afforded to such applicants in recruitment and 
employment, and that employees are treated during employment, without regard to their age, race, creed, national origin, ancestry, 
marital status, affectional or sexual orientation, gender identity or expression, disability, nationality or sex.  Such equal 
employment opportunity shall include, but not be limited to the following: employment, upgrading, demotion, or transfer; 
recruitment advertising; layoff or termination; rates of pay or other forms of compensation; and selection for training, including 
apprenticeship.  The contractor agrees to post in conspicuous places, available to employees and applicants for employment, 
notices to be provided by the Public Agency Compliance Officer setting forth provisions of this nondiscrimination clause. 
 The contractor or subcontractor, where applicable will, in all solicitations or advertisements for employees 
placed by or on behalf of the contractor, state that all qualified applicants will receive consideration for employment without 
regard to age, race, creed, color, national origin, ancestry, marital status, affectional or sexual orientation, gender identity or 
expression, disability, nationality or sex. 
 The contractor or subcontractor will send to each labor union, with which it has a collective bargaining agreement, 
a notice, to be provided by the agency contracting officer, advising the labor union or workers' representative of the contractor's 
commitments under this act and shall post copies of the notice in conspicuous places available to employees and applicants for 
employment. 
 The contractor or subcontractor, where applicable, agrees to comply with any regulations promulgated by the 
Treasurer, pursuant to N.J.S.A. 10:5-31 et seq., as amended and supplemented from time to time and the Americans with 
Disabilities Act. 
 When hiring or scheduling workers in each construction trade, the contractor or subcontractor agrees to make 
good faith efforts to employ minority and women workers in each construction trade consistent with the targeted employment 
goal prescribed by N.J.A.C. l7:27-7.2; provided, however, that the Dept. of LWD. Construction EEO Monitoring Program, may, 
in its discretion, exempt a contractor or subcontractor from compliance with the good faith procedures prescribed by the following 
provisions, A, B and C, as long as the Dept. of LWD. Construction EEO Monitoring Program is satisfied that the contractor or 
subcontractor is employing workers provided by a union which provides evidence, in accordance with standards prescribed by 
the Dept. of LWD. Construction EEO Monitoring Program, that its percentage of active "card carrying" members who are 
minority and women workers is equal to or greater than the employment goal established in accordance with N.J.A.C. l7:27-7.2.  
The contractor or subcontractor agrees that a good faith effort shall include compliance with the following procedures: 

(A) If the contractor or subcontractor has a referral agreement or arrangement with a union for a construction trade, the 
contractor or subcontractor shall, within three business days of the contract award, seek assurances from the union that 
it will cooperate with the contractor or subcontractor as it fulfills its affirmative action obligations under this contract 
and in accordance with the rules promulgated by the Treasurer pursuant to N.J.S.A. 10:5-31 et. seq. as supplemented 
and amended from time to time and the Americans with Disabilities Act.  If the contractor or subcontractor is unable to 
obtain said assurances from the construction trade union at least five business days prior to the commencement of 
construction work, the contractor or subcontractor agrees to afford equal employment opportunities minority and women 
workers directly, consistent with this chapter.  If the contractor's or subcontractor's prior experience with a construction 
trade union, regardless of whether the union has provided said assurances, indicates a significant possibility that the 
trade union will not refer sufficient minority and women workers consistent with affording equal employment 
opportunities as specified in this chapter, the contractor or subcontractor agrees to be prepared to provide such 
opportunities to minority and women workers directly, consistent with this chapter, by complying with the hiring or 
scheduling procedures prescribed under (B) below; and the contractor or subcontractor further agrees to take said action 
immediately if it determines that the union is not referring minority and women workers consistent with the equal 
employment goals set forth in this chapter. 
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(B)  If good faith efforts to meet the employment goals have not or cannot be met for each construction trade by adhering to 
the procedures of (A) above, or if the contractor does not have a referral agreement or arrangement with a union for a 
construction trade, the contractor or subcontractor agrees to take the following actions: 
 
(l) To notify the public agency compliance officer, the Dept. of LWD. Construction EEO Monitoring Program, and 

minority and women referral organizations listed by the Division pursuant to N.J.A.C. 17:27-5.3, of its workforce 
needs, and request referral of minority and women workers; 

 
 (2) To notify any minority and women workers who have been listed with it as awaiting available vacancies; 
 

(3) Prior to commencement of work, to request that the local construction trade union refer minority and women 
workers to fill job openings, provided the contractor or subcontractor has a referral agreement or arrangement 
with a union for the construction trade; 

 
 (4) To leave standing requests for additional referral to minority and women workers with the local construction 

trade union, provided the contractor or subcontractor has a referral agreement or arrangement with a union for 
the construction trade, the State Training and Employment Service and other approved referral sources in the 
area; 

 
 (5) If it is necessary to lay off some of the workers in a given trade on the construction site, layoffs shall be conducted 

in compliance with the equal employment opportunity and nondiscrimination standards set forth in this 
regulation, as well as with applicable Federal and State court decisions; 

 
 (6) To adhere to the following procedure when minority and women workers apply or are referred to the contractor 

or subcontractor: 
(i) The contractor or subcontractor shall interview the referred minority or women worker. 
(ii) If said individuals have never previously received any document or certification signifying a level of 

qualification lower than that required in order to perform the work of the construction trade, the contractor 
or subcontractor shall determine the qualifications of such individuals. The contractor or subcontractor 
shall hire or schedule those individuals who satisfy appropriate qualification standards in conformity with 
the equal employment opportunity and non-discrimination principles set forth in this chapter.  However, 
a contractor or subcontractor shall determine that the individual at least possesses the requisite skills, and 
experience recognized by a union, apprentice program or a referral agency, provided the referral agency 
is acceptable to the Dept. of LWD, Construction EEO Monitoring Program.  If necessary, the contractor 
or subcontractor shall hire or schedule minority and women workers who qualify as trainees pursuant to 
these rules. All of the requirements, however, are limited by the provisions of (C) below. 

(iii) The name of any interested women or minority individual shall be maintained on a waiting list, and shall 
be considered for employment as described in (1) above, whenever vacancies occur.  At the request of the 
Dept. of LWD, Construction EEO Monitoring Program, the contractor or subcontractor shall provide 
evidence of its good faith efforts to employ women and minorities from the list to fill vacancies. 

(iv) If, for any reason, said contractor or subcontractor determines that a minority individual or a woman is not 
qualified or if the individual qualifies as an advanced trainee or apprentice, the contractor or subcontractor 
shall inform the individual in writing of the reasons for the determination, maintain a copy of the 
determination in its files, and send a copy to the public agency compliance officer and to the Dept. of 
LWD, Construction EEO Monitoring Program. 

 
(7) To keep a complete and accurate record of all requests made for the referral of workers in any trade covered by the 

contract, on forms made available by the Division and submitted promptly to the Dept. of LWD, Construction EEO 
Monitoring Program upon request. 
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(C)  The contractor or subcontractor agrees that nothing contained in (B) above shall preclude the contractor or 
subcontractor from complying with the union hiring hall or apprenticeship policies in any applicable collective 
bargaining agreement or union hiring hall arrangement, and, where required by custom or agreement, it shall send 
journeymen and trainees to the union for referral, or to the apprenticeship program for admission, pursuant to such 
agreement or arrangement. However, where the practices of a union or apprenticeship program will result in the 
exclusion of minorities and women or the failure to refer minorities and women consistent with the targeted county 
employment goal, the contractor or subcontractor shall consider for employment persons referred pursuant to (B) above 
without regard to such agreement or arrangement; provided further, however, that the contractor or subcontractor shall 
not be required to  employ women and minority advanced trainees and trainees in numbers which result in the 
employment of advanced trainees and trainees as a percentage of the total workforce for the construction trade, which 
percentage significantly exceeds the apprentice to journey worker ratio specified in the applicable collective bargaining 
agreement, or in the absence of a collective bargaining agreement, exceeds the ratio established by practice in the area 
for said construction trade.  Also, the contractor or subcontractor agrees that, in implementing the procedures of (B) 
above, it shall, where applicable, employ minority and women workers residing within the geographical jurisdiction of 
the union. 

 
 After notification of award, but prior to signing a construction contract, the contractor shall submit to the public agency 

compliance officer and the Dept. of LWD, Construction EEO Monitoring Program an initial project workforce report 
(Form AA 201) electronically provided to the public agency by the Dept. of LWD, Construction EEO Monitoring 
Program through its website, for distribution to and completion by the contractor, in accordance with N.J.A.C. 17:27:7. 
The contractor also agrees to submit a copy of the Monthly Project Workforce Report once a month thereafter for the 
duration of this contract to the Dept. of LWD, Construction EEO Monitoring Program and to the public agency 
compliance officer. 

 
 The contractor agrees to cooperate with the public agency in the payment of budgeted funds, as is necessary, for on the 

job and/or off the job programs for outreach and training of minorities and women. 
 
(D) The contractor and its subcontractors shall furnish such reports or other documents to the Dept. of LWD, Construction 

EEO Monitoring Program as may be requested by the Dept. of LWD, Construction EEO Monitoring Program from 
time to time in order to carry out the purposes of these regulations, and public agencies shall furnish such information 
as may be requested by the Dept. of LWD, Construction EEO Monitoring Program for conducting a compliance 
investigation pursuant to N.J.A.C. 17:27-1.1 et seq. 

 
 
 
 
 

AFFIRMATIVE ACTION ∙ EXHIBIT B 
(PLEASE SIGN & RETURN) 

 
 
COMPANY NAME:                    DATE:_________________ 
 
SIGNATURE:         TITLE:_____________________________ 
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NON-COLLUSION AFFIDAVIT 
 
State of        Scilicet 
 
County of         ss:  (Let it be known) 
 
 
I,         residing in        
   (Name of affiant)      (Name of Municipality) 
in the County of       and State of        
of full age, being duly sworn according to law on my oath depose and say that: 
 
I am        of the firm of        , 
  (Title or Position)       (Name of Firm) 

the Bidder making this Proposal for the Bid entitled,         , 
          (Title of Bid Proposal) 
and that I executed the said proposal with full authority to do so and that said Bidder has not directly or indirectly 
entered into any agreement, participated in any collusion, or otherwise taken any action in restraint of free, 
competitive bidding in connection with the above named project; and that all statements contained in said proposal 
and in this affidavit are true and correct, and made with full knowledge that the Toms River Regional School District 
relies upon the truth of the statements contained in said Proposal and in the statements contained in this affidavit in 
awarding the Contract for the said project. 
 
I further warrant that no person or selling agency has been employed or retained to solicit or secure such Contract 
upon an agreement or understanding for a commission, percentage, brokerage, or contingent fee, except bona fide 
employees or bona fide established commercial or selling agencies maintained by 
 
 
               
      (Signature) 

 
 
 

SUBSCRIBED & SWORN BEFORE ME THIS 
 

                   DAY OF___________ , 20_______  
 

_______________________________________ 
(Seal)           (Signature of Notary Public) 

 
STATE OF______________________________  

 
COUNTY OF___________________________  

 
MY COMMISSION EXPIRES______________  
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STATEMENT OF OWNERSHIP DISCLOSURE 
N.J.S.A. 52:25-24.2 (P.L. 1977, c.33, as amended by P.L. 2016, c.43) 

 
This statement shall be completed, certified to, and included with all Bid and proposal submissions. Failure to submit the required 
information is cause for automatic rejection of the Bid or proposal. 

 
Name of Organization:   

 
Organization Address: _ 

 
Part I Check the box that represents the type of business organization: 
 Sole Proprietorship             

 Non-Profit Corporation (skip Parts II and III, execute certification in Part IV) 
 For-Profit Corporation (any type)    
 Limited Liability Company (LLC) 
 Partnership  
 Limited Partnership  
 Limited Liability Partnership (LLP) 

 Other (be specific):               

Part II 
 

 The list below contains the names and addresses of all stockholders in the corporation who own 10 percent or more of its stock, 
of any class, or of all individual partners in the partnership who own a 10 percent or greater interest therein, or of all members 
in the limited liability company who own a 10 percent or greater interest therein, as the case may be. (COMPLETE THE LIST 
BELOW IN THIS SECTION) 

 
OR 

 No one stockholder in the corporation owns 10 percent or more of its stock, of any class, or no individual partner in the 
partnership owns a 10 percent or greater interest therein, or no member in the limited liability company owns a 10 percent or 
greater interest therein, as the case may be.  (SKIP TO PART IV) 

 
(Please attach additional sheets if more space is needed): 
 

Name of Individual or Business Entity Address (for Individuals) or Business Address 
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Part III DISCLOSURE OF 10% OR GREATER OWNERSHIP IN THE STOCKHOLDERS, PARTNERS OR LLC MEMBERS 

LISTED IN PART II 
 
If a Bidder has a direct or indirect parent entity which is publicly traded, and any person holds a 10 percent or greater beneficial interest in 
the publicly traded parent entity as of the last annual federal Security and Exchange Commission (SEC) or foreign equivalent filing, 
ownership disclosure can be met by providing links to the website(s) containing the last annual filing(s) with the federal Securities and 
Exchange Commission (or foreign equivalent) that contain the name and address of each person holding a 10% or greater beneficial interest 
in the publicly traded parent entity, along with the relevant page numbers of the filing(s) that contain the information on each such person.  
Attach additional sheets if more space is needed. 
 
Website (URL) containing the last annual SEC (or foreign equivalent) filing Page #’s 
  
  
  
 
Please list the names and addresses of each stockholder, partner or member owning a 10 percent or greater interest in any corresponding 
corporation, partnership and/or limited liability company (LLC) listed in Part II other than for any publicly traded parent entities referenced 
above.  The disclosure shall be continued until names and addresses of every non-corporate stockholder, individual partner, and/or member 
exceeding the 10 percent ownership criteria established pursuant to N.J.S.A. 52:25-24.2 has been listed. Attach additional sheets if more 
space is needed. 
 
Stockholder/Partner/Member and 
Corresponding Entity Listed in Part II 

Address (for Individuals) or Business Address 

  

  

  

 
Part IV Certification 
 
I, being duly sworn upon my oath, hereby represent that the foregoing information and any attachments thereto to the best of my knowledge 
are true and complete. I acknowledge: that I am authorized to execute this certification on behalf of the bidder/proposer; that the Board of 
Education of the Toms River Regional Schools is relying on the information contained herein and that I am under a continuing obligation from 
the date of this certification through the completion of any Contracts with the Board of Education to notify the Board of Education in writing of 
any changes to the information contained herein; that I am aware that it is a criminal offense to make a false statement or misrepresentation in 
this certification, and if I do so, I am subject to criminal prosecution under the law and that it will constitute a material breach of my agreement(s) 
with the Board of Education, permitting the Board of Education to declare any Contract(s) resulting from this certification void and unenforceable. 
 
 
Full Name (Print):   

Title:  

 
Signature:   

Date:  

 
THIS FORM MUST BE COMPLETED AND SIGNED OR PROPOSAL WILL NOT BE CONSIDERED FOR AWARD 

(ORIGINAL SIGNATURES REQUIRED – SIGNATURE PHOTOCOPIES AND SIGNATURE STAMPS ARE NOT ACCEPTABLE) 
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 ACKNOWLEDGMENT OF REVIEW OF ASBESTOS MANAGEMENT PLAN 
 
 
 
 
 
My signature represents that I was availed the opportunity to review the asbestos management plan for the Toms 
River Regional School District in accordance with applicable sections of supplementary general conditions. 
 
 
 
 
 
 
 
 
BUILDING:                                                                                                                                            
 
PROJECT:              
 
 
 
 
 
 
 
 
 
 
                                                                                               
  Signature                                   Date 
 
 
 
 
 

This form must be signed and submitted to Mark Wagner, TRRS Capital Projects Manager, prior to the start of work. 
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SUBCONTRACTOR DISCLOSURE INSTRUCTIONS 

 
 

 
OWNER: TOMS RIVER BOARD OF EDUCATION 
 
 
ENGINEER/ARCHITECT: _________________________________________________________ 
 
 
WORK:   BLDG. IMPROVEMENTS AT INTERMEDIATE SCHOOL NORTH, NORTH DOVER 

ELEM. SCHOOL, WEST DOVER ELEM. SCHOOL & WALNUT STREET ELEM. SCHOOL 
 
BID NO.: SITE-187  
 
 
 
1. To enable the Owner and Engineer/Architect to evaluate the Bidder’s qualifications to perform the Work, the 

Bidder shall name each Subcontractor to whom the Bidder intends to award a Sub-Agreement. 
 

2. Pursuant to N.J.S.A. 18A:18A-18, if the Bidder will subcontract any of the following work the Bidder must 
identify the work the Bidder intends to subcontract and provide pertinent information regarding the 
subcontractor utilizing the Subcontractor Disclosure Statement form included in this bid solicitation package: 

 
• Plumbing/gas fitting work 
• Electrical work, tele-date, fire alarm or security systems 
• Refrigeration/heating/ventilating systems & equipment 
• Structural steel/ornamental iron work 
• General Construction 

 
3. If the Bidder intends to self-perform a classification of Work for which a specialty license is required, the 

Bidder shall name itself in the space provided for that purpose and furnish the Bidder’s license number (s) 
for that classification.  For each named Subcontractor, the Bidder shall enter the named Subcontractor’s 
required licensing information. 

 
4. The Bidder hereby agrees not to remove, replace or add a named Subcontractor after the bid submission, 

except for just cause shown, as determined solely by the Owner, and only then in accordance with applicable 
law and as provided in the Instructions to Bidders or as specified in the General Conditions. 

 
5. This listing requirement is not intended to create any express or implied duty or obligation to the Bidder or 

the named Subcontractors by the Owner or Engineer/Architect. 
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SUBCONTRACTOR DISCLOSURE STATEMENT 
 
BID NO.:     BID NAME:       BID DATE:  
 
The                

Name of Bidding Company 

PLEASE CHECK ONE:   will sub-contract a portion of this Project. 
    will not sub-contract any portion of this Project. 
 
AUTHORIZED AGENT       TITLE      
 
SIGNATURE OF BIDDER       DATE      

Any subcontractor required to be listed per NJSA 18A:18-18, and any other subcontractor for services greater than or equal to 
$20,000.00 must be listed on this form.  Identify below the type of work Bidder intends to subcontract, listing Bidder as a Contractor 
if applicable. 
 

• Provide the name, address and other requested information about the Subcontractor, including Value of Contract. 
• If the total cost of the Subcontractor’s work is $20,000.00 or above, the Bidder shall provide in the Bid package the 

Subcontractor’s:  
 ● DPMC Notice of Classification form 

 ● DPMC Total Amount of Uncompleted Contracts Form 
 ● Affidavit of No Material Adverse Change form 

 ● Public Works Contractor’s Registration Certificate - PWCRC 
 

• Prior to Award, Bidder shall also provide the following Subcontractor documents, however Bidder may include documents 
with Bid proposal: 

  
 ● NJ Business Registration Certificate - NJBRC 

 
 
1. Name of Trade/Type of Work           
 
 Name of Subcontracting Company           
 
 Address              
 
 City, State, Zip             
 
 Telephone       Fax      
 
 Authorized Agent       Title      
 
 Value of Contract $      License No.:     
           (Submit copy of license) 

  
 Bid Submittals from Subcontractor:  Notice of Classification  No Material Adverse Change 
      Uncompleted Contracts  PWCRC 
      NJBRC (due prior to award) 
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SUBCONTRACTOR DISCLOSURE STATEMENT - Continued 
 
BID NO.:     BID NAME:       BID DATE:  
 
The                

Name of Bidding Company 

 
 
 
 
2. Name of Trade/Type of Work           
 
 Name of Subcontracting Company           
 
 Address              
 
 City, State, Zip             
 
 Telephone       Fax      
 
 Authorized Agent       Title      
  
 Value of Contract $      License No.:     
           (Submit copy of license) 

  
 Bid Submittals from Subcontractor:  Notice of Classification  No Material Adverse Change 
      Uncompleted Contracts  PWCRC 
      NJBRC (due prior to award) 
 
 
3. Name of Trade/Type of Work           
 
 Name of Subcontracting Company           
 
 Address              
 
 City, State, Zip             
 
 Telephone       Fax      
 
 Authorized Agent       Title      
  
 Value of Contract $      License No.:     
           (Submit copy of license) 

  
 Bid Submittals from Subcontractor:  Notice of Classification  No Material Adverse Change 
      Uncompleted Contracts  PWCRC  
      NJBRC (due prior to award) 
 
 

BIDDER:  MAKE COPIES OF THIS PAGE IF ADDITIONAL SPACE IS REQUIRED 
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SUBCONTRACTOR DISCLOSURE STATEMENT - Continued 
 
BID NO.:     BID NAME:       BID DATE:  
 
The                

Name of Bidding Company 

 
 
4. Name of Trade/Type of Work           
 
 Name of Subcontracting Company           
 
 Address              
 
 City, State, Zip             
 
 Telephone       Fax      
 
 Authorized Agent       Title      
  
 Value of Contract $      License No.:     
           (Submit copy of license) 

  
 Bid Submittals from Subcontractor:  Notice of Classification  No Material Adverse Change 
      Uncompleted Contracts  PWCRC  
      NJBRC (due prior to award) 
 
5. Name of Trade/Type of Work           
 
 Name of Subcontracting Company           
 
 Address              
 
 City, State, Zip             
 
 Telephone       Fax      
 
 Authorized Agent       Title      
  
 Value of Contract $      License No.:     
           (Submit copy of license) 

  
 Bid Submittals from Subcontractor:  Notice of Classification  No Material Adverse Change 
      Uncompleted Contracts  PWCRC  
      PWCRC (due prior to award) 
 
 

BIDDER:  MAKE COPIES OF THIS PAGE IF ADDITIONAL SPACE IS REQUIRED 
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C. 271 POLITICAL CONTRIBUTION DISCLOSURE FORM 
Contractor Instructions 

Business entities (contractors) receiving contracts from a public agency that are NOT awarded pursuant to a "fair and open" process 
(defined at N.J.S.A. 19:44A-20.7) are subject to the provisions of P.L. 2005, c. 271, s.2 (N.J.S.A. 19:44A-20.26). This law provides 
that 10 days prior to the award of such a contract, the contractor shall disclose contributions to: 

• any State, county, or municipal committee of a political party • any legislative leadership committee' 
• any continuing political committee (a.k.a., political action committee) 
• any candidate committee of a candidate for, or holder of, an elective office:  

o of the public entity awarding the contract 
o of that county in which that public entity is located  
o of another public entity within that county 
o or of a legislative district in which that public entity is located or, when the public entity is a county, of any legislative 

district which includes all or part of the county 
 

The disclosure must list reportable contributions to any of the committees that exceed $300 per election cycle that were made 
during the 12 months prior to award of the contract. See N.J.S.A. 19:44A-8 and 19:44A-16 for more details on reportable 
contributions. 

N.J.S.A. 19:44A-20.26 itemizes the parties from whom contributions must be disclosed when a business entity is not a natural 
person. This includes the following: 

•  individuals with an "interest" ownership or control of more than 10% of the profits or assets of a business entity or 10% of 
the stock in the case of a business entity that is a corporation for profit 

•  all principals, partners, officers, or directors of the business entity or their spouses • any subsidiaries directly or 
indirectly controlled by the business entity 

•  IRS Code Section 527 New Jersey based organizations, directly or indirectly controlled by the business entity and filing as 
continuing political committees, (PACs). 

When the business entity is a natural person, "a contribution by that person's spouse or child, residing therewith, shall be deemed 
to be a contribution by the business entity." [N.J.S.A. 19:44A-20.26(b)] The contributor must be listed on the disclosure. 

Any business entity that fails to comply with the disclosure provisions shall be subject to a fine imposed by ELEC in an amount 
to be determined by the Commission which may be based upon the amount that the business entity failed to report. 

The enclosed list of agencies is provided to assist the contractor in identifying those public agencies whose elected official and/or 
candidate campaign committees are affected by the disclosure requirement. It is the contractor's responsibility to identify the 
specific committees to which contributions may have been made and need to be disclosed. The disclosed information may exceed 
the minimum requirement. 
The enclosed form or a content-consistent facsimile may be used as the contractor's submission and is disclosable to the public 
under the Open Public Records Act. 
 
*N.J.S.A. 19.44A-3(s): "The term "legislative leadership committee" means a committee established, authorized to be established, or 
designated by the President of the Senate, the Minority Leader of the Senate, the Speaker of the General Assembly or the Minority 
Leader of the General Assembly pursuant to section 16 of P.L.1993, c.65 (C.I9:44A-10.1) for the purpose of receiving contributions
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C. 271 POLITICAL CONTRIBUTION DISCLOSURE FORM 
Required Pursuant to N.J.S.A. 19:44A-20.26 

 
This form or its permitted facsimile must be submitted to the local unit  

no later than 10 days prior to the award of the contract 
 
Part I – Vendor Information 
 

VENDOR NAME:  
Address:  
City, State, Zip Code  

 
The undersigned being authorized to certify, hereby certifies that the submission provided herein represents compliance with the 
provisions of N.J.S.A. 19:44a-20.26 and as represented by the Instruction accompany this form. 
 
 
                
Signature      Printed Name     Title 

 
 
Part II – Contribution Disclosure 
 
Disclosure requirement:  Pursuant to N.S.S.A. 19:44A-20.26 this disclosure must include all reportable political contributions (more 
than $300 per election cycle) over the 12 months prior to submission to the committees of the government entities listed on the form 
provided by the local unit. 
 
 

CONTRIBUTOR NAME RECIPIENT NAME DATE DOLLAR  
AMOUNT 

   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
   $ 
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List of Agencies with Elected Officials Required for Political Contribution Disclosure 
N.J.S.A. 19:44A-20.26 

 
County Name:    Ocean 
 
State:     Governor, and Legislative Leadership Committees  
 
Legislative District #s:   9, 10, & 30 

State Senator and two members of the General Assembly per district. 
 

County:    Freeholders County Clerk  Sheriff  Surrogate 
 
 
Municipalities (Mayor and members of governing body, regardless of title): 
 
Barnegat Light Borough  
Barnegat Township  
Bay Head Borough  
Beach Haven Borough  
Beachwood Borough  
Berkeley Township  
Brick Township  
Eagleswood Township  
Harvey Cedars Borough  
Island Heights Borough  
Jackson Township  
Lacey Township  

Lakehurst Borough  
Lakewood Township  
Lavallette Borough  
Little Egg Harbor Township  
Long Beach Township  
Manchester Township  
Mantoloking Borough  
Ocean Gate Borough 
Ocean Township  
Pine Beach Borough  
Plumsted Township 

Point Pleasant Beach Borough  
Point Pleasant Borough  
Seaside Heights Borough  
Seaside Park Borough 
Ship Bottom Borough  
South Toms River Borough  
Stafford Township 
Surf City Borough  
Toms River Township  
Tuckerton Borough 

 
Boards of Education (Members of the Board): 
 
Barnegat Township  
Bay Head Borough  
Beach Haven Borough  
Berkeley Township  
Brick Township  
Central Regional  
Eagleswood Township 
Mantoloking 
Island Heights Borough  
Jackson Township  
 

Lacey Township  
Lakehurst Borough  
Lakewood Township  
Lavallette Borough  
Little Egg Harbor Township 
Long Beach Island  
Manchester Township  
Ocean Gate Borough  
Ocean Township  
Pinelands Regional 

Plumsted Township 
Point Pleasant Beach Borough  
Point Pleasant Borough  
Seaside Heights Borough  
Seaside Park Borough 
Southern Regional 
Stafford Township  
Toms River Regional  
Tuckerton Borough 
 

 
 

 

Fire Districts (Board of Fire Commissioners): 
 
Brick Township Fire District No. 1  
Brick Township Fire District No. 2  
Brick Township Fire District No. 3  
Jackson Township Fire District No. 1  
Jackson Township Fire District No. 2  
Jackson Township Fire District No. 3  
Jackson Township Fire District No. 4  

 
 
Lakewood Township Fire District No. 1 
Little Egg Harbor Township Fire District No. 1  
Little Egg Harbor Township Fire District No. 2  
Little Egg Harbor Township Fire District No. 3  
Plumsted Township Fire District No. 1 
Toms River Township Fire District No. 1I  
Toms River Township Fire District No. 2 
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QUESTIONNAIRE 
 
OWNER:___________________________________________     _____  
 
ENGINEER/ARCHITECT:              
 
PROJECT:________________________     CONTRACT NO.:_______ 
 
SECTION  1  ORGANIZATION 
 
1.1 Date of organization (or incorporation) State of incorporation ______(IRS)  EIN _________________ 
 
1.2 Title and name of Principals (President, Vice-Presidents, Secretary and Treasurer if a corporation:  

Partners, if a partnership) 
___________________________________________________________________________________ 
 
___________________________________________________________________________________ 

 
1.3 Is your organization domiciled within the boundaries of the State of New Jersey?_______  If not, indicate 

the state in which your organization is domiciled_________________.  If your organization is domiciled 
outside of the State, has your organization complied with all New Jersey legal requirements for foreign 
corporations?  _________  If so, attach a copy of the Bidder’s Certificate of Authority that your 
organization has procured from the Secretary of  State. 

 
1.4 If your organization, any business entity related to or affiliated with your organization, or any present or 

former executive employee, officer, director, shareholder (owning twenty percent (20%) or more of the 
outstanding shares), partner, or owner of your organization or of any such related or affiliated entity has 
ever been convicted of a felony, or has felony charges pending, in any state within the last three (3) years 
from the date of Bid opening, furnish with Bidder's Questionnaire all material facts relating to any such 
felony conviction or such pending felony charges. 

 
SECTION  2  LICENSES 
 
2.1 Does you organization hold valid licenses covering specialty classifications of Work that your 

organization itself intends to perform and for which a specific specialty license is required by the State 
of New Jersey and the County of Ocean and Township of Toms River, as applicable?  If so,  attach 
a list with all licenses by number and classification; state the name of the organization holding the license, 
the renewal date of each license, whether each license is active, and attach a copy of each license. 

 
SECTION  3  EXPERIENCE 
 
3.1 What is the general character of the work performed by your organization? _______________________ 

How many years of experience of similar construction work has your organization had:   
(a) as a General Contractor? _______ (b) as a Subcontractor? ________ (c) other? ______________. 
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3.2 Attach a list of all public contracts or subcontracts under public contracts that your organization has 
performed within the last five (5) years involving work similar in character and scope to the Work under 
the Bidding Solicitation Documents (using the forms in the "References Attachment" provided with this 
Questionnaire).  If the contract or subcontract referenced is not substantially completed, furnish the 
percent completed for that contract or subcontract. 

 
3.3 Within the last five (5) years, has your organization failed to complete a contract or subcontract awarded 

to it?__________  If so, attach a list for each contract or subcontract, state when, where and why. 
 
3.4 Within the last five (5) years, has any officer or partner of your organization been an officer or partner of 

another organization that failed to complete a contract or subcontract?________    If so, for each contract 
or subcontract, state the name of each officer or partner and the name of the organization and owner (s) 
and the reasons why the contract or subcontract was not completed. 

 
SECTION  4  ADDITIONAL QUALIFICATIONS 
 
4.1 State the name, address and telephone number of a representative(s) of your organization who personally 

attended (a) non-mandatory pre-bid meeting/walkthrough on _______________, and/or  (b) visited and 
inspected the site: ____________________.  Also, describe subsurface and physical conditions at or 
contiguous to the site that your representative investigated and how they were accounted for in the 
preparation of your organization's Bid. 

 
4.2 Equipment Certification:  Pursuant to N.J.S.A. 18A:18A-23, I hereby certify that 

____________________________________ (Name of Bidder) owns, leases or controls all the necessary 
construction equipment and machinery Bidder’s organization intends to use in the execution of the 
specified Work, as estimated in the preparation of Bidder’s Bid Proposal.  

 
If Bidder is not the actual owner of the equipment and machinery, Bidder shall attach to this Questionnaire 
(1) A certificate from Bidder’s person in control of such equipment and machinery stating the source 
from which equipment and machinery will be obtained and (2) Obtain and submit with the Bid a 
certificate from the owner and person in control of the equipment and machinery definitely granting to 
the Bidder the control of the equipment and machinery required during such time it may be necessary for 
the completion of that portion of the contract for which said equipment and machinery will be necessary. 

 
4.3 Bank line of credit available?  $____________________ Bank:______________________________. 
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SECTION  5  REFERENCES 
5.1 Trade referenced  (Minimum of three  (3) : 
5.2 Bank Reference: 
5.3 Insurance: 
 
The Bidder, ___________________________, certified that all statements and answers made to the 
interrogatories in this Questionnaire are current, accurate and complete as of the date stated below.  (Note:  
Attachments shall be fastened at the end of this Section). 
 
Signed By:________________________________Name________________________________________ 
 
Title:____________________________________on this ___________ day of __________________, 20___. 
 
REFERENCE: 
 
Public Owner:__________________________________________________________________________ 
 
Project/Contract Name:_______________________________________________________ 
 
Location of Project:_____________________________________________________________________ 
 
Contract Price:_________________________________________________________________________ 
 
Project Started: ______________________ Completed _________________________________________ 
 
Owner's Representative (Name and Telephone):_______________________________________________ 
 
_____________________________________________________________________________________ 
 
Bidders Representative: __________________________________________________________________ 
 
Scope of Project:_______________________________________________________________________ 
 
____________________________________________________________________________________ 
 
 

REFERENCE: 
 
Public Owner:__________________________________________________________________________ 
 
Project/Contract Name:__________________________________________________________________ 
 
Location of Project:_____________________________________________________________________ 
 
Contract Price:_________________________________________________________________________ 
 
Project Started:_________________________ Completed ______________________________________ 
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Owner's Representative (Name and Telephone): ______________________________________________ 
_____________________________________________________________________________________ 
 
Bidder's Representative (Name and Telephone): ______________________________________________ 
_____________________________________________________________________________________ 
 
Scope of Project:_______________________________________________________________________ 
_____________________________________________________________________________________ 
 
REFERENCE: 
 
Public Owner:__________________________________________________________________________ 
 
Project /Contract Name:__________________________________________________________________ 
 
Location of Project:_____________________________________________________________________ 
 
Contract Price:_________________________________________________________________________ 
 
Project Started:______________________________  Completed _________________________________ 
 
Owner's Representative (Name and Telephone):______________________________________________ 
_____________________________________________________________________________________ 
 
Bidder's Representative (Name and Telephone):_______________________________________________ 
_____________________________________________________________________________________ 
 
Scope of Project:_______________________________________________________________________ 
_____________________________________________________________________________________ 
 
 
REFERENCE: 
 
Public Owner:__________________________________________________________________________ 
  
Project /Contract Name:__________________________________________________________________ 
 
Location of Project:_____________________________________________________________________ 
 
Contract Price:_________________________________________________________________________ 
 
Project Started:_______________________________  Completed ________________________________ 
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Owner's Representative (Name and Telephone):  _____________________________________________ 
_____________________________________________________________________________________ 
 
Bidder's Representative (Name and Telephone):  ______________________________________________ 
_____________________________________________________________________________________ 
 
Scope of Project:_______________________________________________________________________ 
_____________________________________________________________________________________ 
 
 
REFERENCE: 
 
Public Owner:__________________________________________________________________________ 
 
Project /Contract Name:__________________________________________________________________ 
 
Location of Project:_____________________________________________________________________ 
 
Contract Price:_________________________________________________________________________ 
 
Project Started:_______________________________  Completed ________________________________ 
 
Owner's Representative (Name and Telephone):  _____________________________________________ 
_____________________________________________________________________________________ 
 
Bidder's Representative (Name and Telephone):  ______________________________________________ 
_____________________________________________________________________________________ 
 
Scope of Project:_______________________________________________________________________ 
_____________________________________________________________________________________ 
 
 

_________________________________ 
(Signature of Authorized Representative) 

Subscribed and Sworn To Before Me 
This _____________ day of 
_____________, 20_______ 
 
_______________________________________ 
Signature & Seal of Notary Public of New Jersey 
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AFFIDAVIT OF NO MATERIAL ADVERSE CHANGE 
 
TO THE BIDDER: This AFFIDAVIT must be submitted with your Bid for public school work and for each 

Subcontractor in the following areas: 
(a) plumbing and gas fitting and all work and material kindred thereto; 
(b) steam and hot water heating and ventilating apparatus, steam power plants and all 

work and materials kindred thereto; 
(c) electrical work; and 
(d) structural steel and miscellaneous iron work and materials. 
(e) specialty subcontractor listed on Bid Form 

 
STATE OF _______________) 
                                                 : ss: 
COUNTY OF _____________) 
 
TO: 
 ________________________ being duly sworn, according to law, deposes and says that he/she is 
_________________________ of _____________________________________ and that the answers to the following 
statements are true and correct and that there has been no material adverse change in the qualification information 
subsequent to the latest statement submitted as required under N.J.S.A. 18A:18A:28 as amended, except as set forth 
herewith: 
 
_________________________________ is classified by the State of New Jersey pursuant to N.J.S.A. 18A:18A-26. This 
classification became effective ___________________, and will expire __________________. 
 
Type of Contract/Trade Classified: 
_________________________________________________________________________________________________
___________________________________________________________ 
  
Approved Amount $_________________________ 
 
A copy of my valid and active prequalification/classification certificate from the Department of Treasury, Division of 
Property Management and Construction is attached. 
 
The total amount of uncompleted work on Contracts is $________________    . 
 
I hereby certify, under penalty as provided by law that there is not now pending any litigation or other action that may 
jeopardize my rating, status or contract limits from their current levels and that at the time of the bid submission, the value 
of all outstanding incomplete contracts does not exceed this firm’s existing aggregate rating limit. 
 

 
________________________________   

Sworn to before me this _____                                                Signature 
day of ______________, 20__ 
 
____________________________ 
Notary Public of ______________ 
My Commission expires ________ 
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DISCLOSURE OF INVESTMENT ACTIVITIES IN IRAN 
 

Bid Number:_________________________________ Bidder:_________________________________________________________ 
 

PART 1: CERTIFICATION 
BIDDERS MUST COMPLETE PART 1 BY CHECKING EITHER BOX. 

FAILURE TO CHECK ONE OF THE BOXES WILL RENDER THE PROPOSAL NON-RESPONSIVE. 
 

Pursuant to Public Law 2012, c. 25, any person or entity that submits a Bid or proposal or otherwise proposes to enter into or renew a 
contract must complete the certification below to attest, under penalty of perjury, that neither the person or entity, nor any of its parents, 
subsidiaries, or affiliates, is identified on the Department of Treasury’s Chapter 25 list as a person or entity engaging in investment activities 
in Iran. The Chapter 25 list is found on the website at http://www.state.nj.us/treasury/purchase/pdf/Chapter25List.pdf. 
Bidders must review this list prior to completing the below certification. Failure to complete the certification will render a Bidder’s 
proposal non-responsive. If the Director finds a person or entity to be in violation of law, s/he shall take action as may be appropriate and 
provided by law, rule or contract, including but not limited to, imposing sanctions, seeking compliance, recovering damages, declaring the 
party in default and seeking debarment or suspension of the party  
 
PLEASE CHECK THE APPROPRIATE BOX: 

 I certify, pursuant to Public Law 2012, c. 25, that neither the bidder listed above nor any of the Bidder’s parents, 
subsidiaries, or affiliates is listed on the N.J. Department of the Treasury’s list of entities determined to be engaged in prohibited 
activities in Iran pursuant to P.L. 2012, c. 25 (“Chapter 25 List”). I further certify that I am the person listed above, or I am an 
officer or representative of the entity listed above and am authorized to make this certification on its behalf.  I will skip Part 2 
and sign and complete the Certification below.  

 OR 
 I am unable to certify as above because the bidder and/or one or more of its parents, subsidiaries, or affiliates is listed on 

 the Department’s Chapter 25 list.  I will provide a detailed, accurate and precise description of the activities in Part 2 below 
and sign and complete the Certification below. Failure to provide such will result in the proposal being rendered as non-
responsive and appropriate penalties, fines and/or sanctions will be assessed as provided by law. 

 
PART 2:  PLEASE PROVIDE FURTHER INFORMATION RELATED TO INVESTMENT ACTIVITIES IN IRAN 

You must provide a detailed, accurate and precise description of the activities of the bidding person/entity, or one of its parents, 
subsidiaries or affiliates, engaging in the investment activities in Iran outlined above by completing the box below. 

 
 
Name________________________________________________Relationship to Bidder/Offeror________________________________ 
 
Description of Activities__________________________________________________________________________________________ 
 
______________________________________________________________________________________________________________ 
 
Duration of Engagement ________________________________Anticipated Cessation Date____________________________________ 
 
Bidder/Offeror Contact Name_______________________________________________Contact Phone Number____________________ 

(If additional space is required, attach separate sheet.) 
Certification: I, being duly sworn upon my oath, hereby represent and state that the foregoing information and any attachments thereto to the best of my knowledge are true 
and complete. I attest that I am authorized to execute this certification on behalf of the above-referenced person or entity. I acknowledge that the Board of Education is relying 
on the information contained herein and thereby acknowledge that I am under a continuing obligation from the date of this certification through the completion of any contracts 
with the Board of Education to notify the Board of Education in writing of any changes to the answers of information contained herein. I acknowledge that I am aware that it 
is a criminal offense to make a false statement or misrepresentation in this certification, and if I do so, I recognize that I am subject to criminal prosecution under the law and 
that it will also constitute a material breach of my agreement(s) with the Board of Education and that the Board of Education at its option may declare any contract(s) resulting 
from this certification void and unenforceable. 
 
Full Name (Print):_________________________________________Signature:______________________________________________ 
 
Title:___________________________________________________Date:__________________________________________________ 

THIS FORM MUST BE COMPLETED AND SIGNED OR PROPOSAL WILL NOT BE CONSIDERED FOR AWARD 
(ORIGINAL SIGNATURES REQUIRED – SIGNATURE PHOTOCOPIES AND SIGNATURE STAMPS ARE NOT ACCEPTABLE) 
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 PERFORMANCE • PAYMENT BOND 
 
KNOW ALL MEN BY THESE PRESENTS, that we,  _____________________________________________                                                 
    , as Principal and as Surety, are held and firmly bound unto as Owner, in the penal sum  

 
of ______________________________________________________________________________________                                                                         

(100% of Contract Amount) 
                                       
($                                                  ) Dollars for the payment of which well and truly to be made, we hereby jointly 

and severally bind ourselves, our heirs, executors, administrators, successors and assigns. 

 

SIGNED THIS                                                    day of                                        , 20          . 

 

THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that whereas, the Principal did on 

                                             , 20         enter into a Contract with the Owner for___________________________                                                            

which said Contract is made a part of this bond as though set forth herein; 

 
NOW, if the said Principal shall well and faithfully do and perform the things agreed to be done and performed 
according to the terms of said Contract, and shall pay all lawful claims of Subcontractors, material men, laborers, 
persons, firms or corporations for labor performed or materials, provisions, provender or other supplies or teams, 
fuels, oils, implements, or machinery furnished, used or consumed in the carrying forward, performing or 
completing of said Contract, we agreeing and assenting that this undertaking shall be for the benefit of any 
subcontractor, material men, laborer, person, firm or corporation having a just claim, as well as for the Owner 
herein; then this obligation shall be void, otherwise the same shall remain in full force and effect it being 
expressly understood and agreed that the liability of the surety for any and all claims "to include all reasonable 
attorney's fees in any suit for damages for breach of the said Contract," hereunder shall in no event exceed the 
penal amount of this obligation as herein stated. 
 
The said Surety hereby stipulates and agrees that no modification, deletions or additions in or to the terms of the 
said Contract or the plan or specifications therefore shall in any way affect its obligation on this bond. 
 
PROVIDED FURTHER, that no final settlement between the Owner and the Contractor shall abridge the right 
of any beneficiary hereunder, whose claim may be unsatisfied, and  
 
PROVIDED FURTHER, in the event that the principal defaults or otherwise fails to perform or finish the Work 
as set forth under the Contract for any reason whatsoever it shall be the unqualified obligation of the Surety to 
complete the Contract, or cause it to be completed in accordance with its terms following receipt of Notice from 
the Owner of such default; and 
 
PROVIDED FURTHER, that no advance, premature, excessive or delayed payment or payments by the Owner 
shall in any way affect the obligation of the Surety on this bond; and, 
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PROVIDED FURTHER, that no payments made to the Principal, nor partial nor entire use or occupancy of the 
work by Owner shall be an acceptance of any work or materials not in accordance with this Contract and the 
Surety shall be equally bound to the same extent as the Principal. 
 
This bond is given in compliance with the requirements of N.J.S.A. 2A:44-143 et seq. in respect to bonds of 
Contractors on public works, including the additional stipulations stated herein. 
 
IN WITNESS WHEREOF, the said Principal and Surety have duly executed this bond under seal the day and 
year above written. 
 
ATTEST              
           Principal                                 
       
       (Principal) Secretary 
        By        
 
 
 
 
               

Witness as to Principal       Address                           
 
 
 
ATTEST                            
            Surety                            
       
  (Surety) Secretary 
(SEAL)        By        

Attorney-in-Fact                    
 
 
 
 
                                                                     

Witness as to Surety       Address                   
 
       
  Address 
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NOTICE OF AWARD/NOTICE TO PROCEED 
(This is a sample document only.)   

Language will be appropriately modified at time of issuance to appropriately reflect the terms and conditions of the Bid. 
 
DATED: 
 
TO: 
 
PROJECT:  
 
OWNER'S PROJECT NO:  SITE NO.  
 
ENGINEERS / ARCHITECT’S PROJECT NO.   
 
CONTRACT FOR:  
 
 
You are notified that your Bid Proposal dated __________, 20__, for the above Contract, has been considered.  
You are the apparent successful Bidder and have been awarded a Contract for this Work. 
 
The Contract price of your Contract is _________________________. 
 
Three copies of each of the proposed Contract Documents (including drawings) will be made available to you. 
 
You are notified that the Contract Time under the above Contract will commence to run upon receipt of this 
Notice.  By that date, you are to start performing the Work and your other obligations under the Contract 
Documents.  The date of Final Completion is set forth in the Agreement: 
 
Before you start any Work at the site, you and OWNER must deliver to the other (with copies to Engineer / 
Architect) Certificates of Insurance (if not already done so) which each is required to purchase and maintain in 
accordance with Contract Documents. 
 
You must comply with the following conditions precedent within twenty one days of the date of Notice of Award 
that is by ___________, 20__. 
 
1. You must deliver to the OWNER three fully executed counterparts of the Agreement including all the 

Contract Drawings.  This includes triplicate sets of Drawings.  Each of the Contract Documents must 
bear your signature on the cover page.  These shall be signed at the Pre- Construction meeting to be held 
within 21 days of the award of Contract. 

2. You must deliver with the executed Agreement the Contract Security (Bonds) as specified in the 
Instructions to Bidders (paragraph 20), General Conditions (paragraph 5.1) and Supplementary 
Conditions. 

 
Failure to comply with these conditions within the time specified will entitle OWNER to consider your Bid 
abandoned, to annul this Notice of Award and Notice to Proceed and to declare your Bid Security forfeited. 
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After you comply with those conditions, OWNER, within this timeframe, will return to you one fully signed 
counterpart of the Agreement with the Contract Documents attached. 

 

Also before you may start any Work at the site, you must notify the ENGINEER / ARCHITECT, provide 
schedule, breakdown of Contract price and shop drawings.  You will be notified regarding pre-construction 
meeting. 
 
OWNER:   TOMS RIVER BOARD OF EDUCATION 
 
 
 
BY:____________________________    
      Mr. William Doering 
      Business Administrator 
 
 

 
ACCEPTANCE OF NOTICE 

 
 
 
Receipt of foregoing Notice to Award/Notice to Proceed is hereby acknowledged 
 
BY _______________________________________________ 
 
this  ________ day of  _______, 20__ 
 
BY _______________________________________________ 
 
Printed Name _______________________________________ 
 
Title ______________________________________________  
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STANDARD FORM OF AGREEMENT BETWEEN OWNER & CONTRACTOR 
(Sample Language Only – to be updated at time of Contract award to reflect appropriate Bid terms & conditions) 

 
THIS AGREEMENT is dated as of the                     day of                               in the year 20      by and between    
TOMS RIVER BOARD OF EDUCATION                                                      (hereinafter called OWNER) and                                                                                       
     (hereinafter called CONTRACTOR). 
 
OWNER and CONTRACTOR, in consideration of the mutual covenants hereinafter set forth, agree as follows: 
 
Article 1.  WORK. 
 
CONTRACTOR shall complete all Work as specified or indicated in the Contract Documents.  The Work is 
generally described as follows: 
               
 
Article 2.  CONTRACTING OFFICER 
 
The Contracting Officer is to act as OWNER'S representative, assume all duties and responsibilities and have 
the rights and authority assigned to Contracting Officer in the Contract Documents in connection with completion 
of the Work in accordance with the Contract Documents. 
 
Article 3.  CONTRACT TIME. 
 
3.1 The Work shall be substantially completed on or before __________________, 20___ and will be 

completed and ready for final payment in accordance with the General Conditions on or before                                              
__________________, 20    . 

 
3.2 Liquidated Damages:  OWNER and CONTRACTOR recognize that time is of the essence of this 

Agreement and that OWNER will suffer financial loss if the Work is not completed within the time 
specified in paragraph 3.1 above, plus any extensions thereof allowed in accordance with Section 5.40 of 
the General Conditions.  They also recognize the delays, expense and difficulties involved in proving in 
a legal or arbitration proceeding, the actual loss suffered by OWNER if the Work is not completed on 
time.  Accordingly, instead of requiring any such proof, OWNER and CONTRACTOR agree that as 
liquidated damages for delay (but not as a penalty) CONTRACTOR shall pay OWNER 
___________________________dollars ($______________) for each day that expires after the time 
specified in paragraph 3.1 for Substantial Completion until the Work is substantially complete.  After 
Substantial Completion if CONTRACTOR shall neglect, refuse or fail to complete the remaining Work 
within the Contract Time or any proper extension thereof granted by OWNER, CONTRACTOR shall 
pay OWNER    ___________________________________________________________ 
                                                                         dollars ($                                       ) for each day that expires 
after the time specified in paragraph 3.1 for completion and readiness for final payment.  Additionally, 
any wages paid by the Owner to any inspector necessarily employed by the Owner will be back charged 
to the Contractor and deducted from scheduled payments to the Contractor. 
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Article 4.  CONTRACT PRICE. 
 
4.1 OWNER shall pay CONTRACTOR for completion of the Work in accordance with the Contract 

Documents in current funds as follows: 
              
(insert a lump sum, unit prices or both, if necessary, attach exhibits and list them Article 8) 
(CONTRACTOR'S Bid may be attached as an exhibit to avoid lengthy retyping of unit price schedules, formulae for escalation of prices, information as to 
alternatives, etc.) 

 
Article 5.  PAYMENT PROCEDURES. 
 
CONTRACTOR shall submit Applications for Payment in accordance with N.J.S.A. 2A:30A-1 et seq., and 
Section 6.39 of the General Conditions.  Applications for Payment will be processed by Contracting Officer as 
below and as provided in the General Conditions, unless otherwise specified in the Work scope. 
 

5.1 Progress Payments:  OWNER shall make progress payments on account of the Contract Price on the basis 
of CONTRACTOR'S Applications for Payment as recommended by Contracting Officer, on or about the 
 1st                day of each month during construction as provided below.  All progress payments will be 
on the basis of the progress of the Work measured by the schedule of values established in Section 6.39 
of the General Conditions (and in the case of Unit Price Work based on the number of units completed) 
or, in the event there is no schedule of values, as provided in the General Requirements. 

 
5.1.1 Prior to Substantial Completion, for any contract in which the total price exceeds $100,000.00 and a 

performance bond has been issued progress payments will be made in accordance with N.J.S.A. 
18A:18A-40.1, 40.2 and 4.03, in an amount equal to the percentage indicated below, but, in each case, 
less the aggregate of payments previously made and less such amounts as Contracting Officer shall 
determine, or OWNER may withhold, in accordance with Section 6.39 of the General Conditions. 

 
       2         % of Work completed when the outstanding contract balance exceeds $500,000.00. Amount 
will be 5% when the outstanding balance is $500,000.00 or less. If Work has been 50% completed as 
determined by Contracting Officer, and if the character and progress of the Work have been satisfactory 
to OWNER and Contracting Officer, OWNER on recommendation of Contracting Officer, may 
determine that as long as the character and progress of the Work remain satisfactory to them, there will 
be no additional retainage on account of Work completed in which case the remaining progress payments 
prior to Substantial Completion will be in an amount equal to 100% of the Work completed. 

 
       2        % of materials and equipment not incorporated in the Work (but delivered, suitably stored and 
accompanied by documentation satisfactory to OWNER as provided in Section 6.39 of the General 
Conditions) when the outstanding contract balance exceeds $500,00.00. Amount will be 5% when the 
outstanding balance is $500,000.00 or less. 

 
5.1.2 Upon Substantial Completion, in an amount sufficient to increase total payments to CONTRACTOR to 

      90       % of the Contract Price, less such amounts as Contracting Officer shall determine, or OWNER 
may withhold, in accordance with Section 6.39 of the General Conditions. 

 
5.2 Final Payment:  Upon final completion and acceptance of the Work in accordance with Section 6.39 of 

the General Conditions, OWNER shall pay the remainder of the Contract Price as recommended by 
Contracting Officer as provided in Section 6.40. 
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Article 6.  CONTRACTOR'S REPRESENTATIONS. 
 
In order to induce OWNER to enter into this Agreement CONTRACTOR makes the following representations: 
 
6.1 CONTRACTOR has familiarized itself with the nature and extent of the Contract Documents, Work, site, 

locality, and all local conditions and Laws and Regulations that in any manner may affect cost, progress, 
performance or furnishing of the Work. 

 
6.2 CONTRACTOR has obtained and carefully studied (or assumes responsibility for obtaining and carefully 

studying) all such examinations, investigations, explorations, tests, reports and studies which pertain to 
the subsurface or physical conditions at or contiguous to the site or otherwise may affect the cost, 
progress, performance or furnishing of the Work as CONTRACTOR considers necessary for the 
performance or furnishing of the Work at the Contract Price, within the Contract Time and in accordance 
with the other terms and conditions of the Contract Documents. 

 
Article 7.  CONTRACT DOCUMENTS. 
 
The Contract Documents which comprise the entire agreement between OWNER and CONTRACTOR 
concerning the Work consist of the following: 
 
7.1 This Agreement (pages 1 to     5        , inclusive). 
 
7.2 Performance and other Bonds. 
 
7.3 Notice of Award. 
 
7.4 General Instructions to Bidders (pages               to             , inclusive). 
 
7.5 General Conditions (pages                  to                inclusive). 
 
7.6 Specifications bearing the title                                                                  . 
 
7.7  Drawings, consisting of a cover sheet and sheets numbered:    
 
7.8 Addenda numbers:             . 
 
7.9 The following which may be delivered or issued after the Effective Date of the Agreement and are not 

attached hereto: All Written Amendments and other documents amending, modifying, or supplementing 
the Contract Documents pursuant to Section 6.4-5 of the General Conditions. 

 

The Contract Documents may only be amended, modified or supplemented as provided in Section 6.4-5 of the 
General Conditions. 
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Article 8.  MISCELLANEOUS. 
 
8.1 Terms used in this Agreement which are defined in Section 6.1 of the General Conditions will have the 

meanings indicated in the General Conditions. 
 
8.2 No assignment by a party hereto of any rights under or interests in the Contract Documents will be binding 

on another party hereto without the written consent of the party sought to be bound; and specifically but 
without limitation monies that may become due and monies that are due may not be assigned without 
such consent (except to the extent that the effect of this restriction may be limited by law), and unless 
specifically stated to the contrary in any written consent to an assignment no assignment will release or 
discharge the assignor from any duty or responsibility under the Contract Documents. 

 
8.3 OWNER and CONTRACTOR each binds itself, its partners, successors, assigns and legal representatives 

to the other party hereto, its partners, successors, assigns and legal representatives in respect of all 
covenants, agreements and obligations contained in the Contract Documents. 

 
Article 9.  OTHER PROVISIONS. 
 
 
 
 

(This is a sample document only.)   
Language will be appropriately modified at time of issuance including, but not limited to, “PLA” language, 

if applicable, as well as other terms and conditions detailed within the Bid solicitation specifications. 
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IN WITNESS WHEREOF, OWNER and CONTRACTOR have signed this Agreement in duplicate.  One 
counterpart each has been delivered to OWNER and CONTRACTOR.  All portions of the Contract Documents 
have been signed or identified by OWNER and CONTRACTOR or by CONTRACTING OFFICER on their 
behalf. 
 
 
This Agreement will be effective on                                             , 20        . 
 
 
 
OWNER                                                          CONTRACTOR                                                        
                                                                   
By                                                                   By         
 
 
 
 
 
 
Attest                                                               Attest          
 
Address for giving notices    Address for giving notices 
Toms River Regional Schools                                 
Purchasing Dept.                                                      
1144 Hooper Avenue, Toms River, NJ 08753         
 
 
 
 
 
 

License No.        
Agent for service of process: 
        
 
        
(If CONTRACTOR is a corporation, attach evidence of authority 
 to sign.) 
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CONTRACTOR'S CERTIFICATION OF COMPLETION 
 
 
TO:      DATE         
 

PROJECT        
 

JOB NO        
  
 CONTRACT NO.        

 
ATTN:  Resident Project Rep.  OWNER        
 
FROM:                                                                      
  (Firm of Corporation) 
               
               
 
This is to certify that I,                                                                                                   , am an authorized official 

of                                                                                                                                              working in the capacity 

of                                                                                                     and have been properly authorized by said firm 

or corporation to sign the following statements pertaining to the subject Contract: 

I know of my own personal knowledge, and do hereby certify, that the Work of the contract 
described above has been performed, and materials used and installed in every particular, in 
accordance with, and in conformity to, the Contract drawings and specifications. 

 
The Contract Work is now complete in all parts and requirements, and ready for final inspection. 

 
I understand that neither by the Contracting Officer that the Work is complete, nor the acceptance 
thereof by the Owner, shall operate as a bar to claim against the Contractor under the terms of the 
guarantee provisions of the Contract Documents. 

 
BY          

 
TITLE         

 
FOR         

 
 
 
 
 
DISTRIBUTION:  1. Project Manager 

2. Field Official 
3. File 
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GUARANTEE FOR CORRECTION OF WORK AFTER FINAL PAYMENT 
 
STATE OF NEW JERSEY ) 

) 
COUNTY OF                         ) 
 
                                                                            being duly sworn according to law upon his oath deposes and 
says: 
 
(1) That he is the                                                           of                                                  
   (Officer)                                                             (Contractor) 

                                                                                 for                                                                                                                          
  (Contract No. & Trade) 

on                                                                          
   (Project) 
belonging to             

       (Owner) 

in the County of                                                        , State of       
 
and as such has full authority to sign this Affidavit;  
 
NOW, THEREFORE, 

A. This Contractor shall remedy any defects due to faulty materials or workmanship and pay for any 
damages to other Work resulting therefrom, which shall appear within a period of one year from the date 
of substantial completion or six months from date of final Certificate of Payment, whichever is larger.  
Where guarantee or warranties for longer terms are written in any part of the Specifications, such longer 
terms shall apply. 

B. The term "substantial completion" shall be interpreted to mean completion of the Contract Work, except 
for punch list items, or the Owner's beneficial use and occupancy of the entire Project. 

C. This Contractor shall, in case of Work performed by his Subcontractor and material suppliers, also 
guarantee said Work and does not release this obligation. 

D. Neither the foregoing nor any provisions in the Contract Documents, nor any special guaranteed time 
limit, shall be held to the limit of this Contractor's liability in accordance with the law of the place of 
building.  The Owner shall give notice of observed difficulties with reasonable promptness.  All questions 
arising with regard to this guarantee shall be decided by the Architects. 

 
 
               

Signature 
 
Sworn and subscribed before me 
 
this            day of                             , 20  
 
                                                                            (NOTARY SEAL)                                  

Notary Signature 
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AFFIDAVIT OF PAYMENT 
 
To All Whom It May Concern: 
 

WHEREAS, the undersigned has been employed by       ____  
          

to furnish labor and materials for          work, 
         

 under a contract       ____for the improvement of the property described  
 
as                in the  
 
    of        County of   ____,  
 
State of   of which        ___________ is the Owner. 

 
NOW, THEREFORE, this                         day of                                               , 20        the undersigned, 

as the Contractor for the above-named Contract pursuant to the Conditions of the Contract hereby certifies that, 
except as listed below, he has paid in full or has otherwise satisfied all obligations for all materials and equipment 
furnished, for all Work, labor, and services performed, and for all known indebtedness and claims against the 
Contractor for damages arising in any manner in connection with the performance of the Contract referenced 
above for which the Owner or his property might in any way be held responsible. 
 
EXCEPTIONS: (If none, write "None".  If required by the Owner, the Contractor shall furnish bond satisfactory 
to the Owner for each exception.) 
 
 
 

         
CONTRACTOR (Name of sole ownership/corporation/partnership) 

 

 

         
(Signature of Authorized Representative) 

 
 

TITLE:         
 
 
 
 
 
ATTACHMENTS: 1. Consent of Surety to final Payment.  (Whenever Surety is involved, consent of Surety is required). 

2. Contractor's Release or Waiver of Liens, conditional upon receipt of final payment. 
3. Separate Releases or Waivers of Liens from Subcontractors and material and equipment suppliers. 
4. Contractor's Affidavit of Release of Liens. 
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CONSENT OF SURETY FOR FINAL PAYMENT 
 

Project Name            
 

Location             
 

Project No.                                                Contract No.       
 

Type of Contract            
 

Amount of Contract            
 
In accordance with the provisions of the above-named Contract between the Owner and the Contractor, 
the following named surety: 
              
              
               
 
on the Payment Bond of the following named Contractor: 
              

              

               

hereby approves of final payment of the Contractor, and further agrees that said final payment to the  

Contractor shall not relieve the Surety Company named herein of any of its obligations to the following  

named Owner as set forth in said Surety company's bond: 

              

              

               

 

IN WITNESS WHEREOF, the Surety Company has hereunto set its hand and seal this                               

____________day of                                                 , 20             . 

 
                
         (Name of Surety Company) 

       
         (Signature of Authorized Representative) 

(Affix Surety Seal Here) 

TITLE        
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FINAL WAIVER OF LIEN 
 
To All Whom It May Concern: 
 

WHEREAS, the undersigned has been employed by (A)           __      to 
furnish labor and materials for (B)           ____ 
Work, under a contract (C)                                                                                                      for the improvement 
of the premises described as (D)                                   _________________                                  
in the      (City-Village) of                                               ___________                        
of which                                __________________is the Owner. 
 

NOW, THEREFORE, this                         day of                                          , 20           , for and in 
consideration of the sum of (E)                                                                               Dollars paid simultaneously 
herewith, the receipt whereof is hereby acknowledged by the undersigned, the undersigned does hereby waive 
and release any lien rights to, or claim of lien with respect to and on said above-described premises, and the 
improvements thereon, and on the monies or other considerations due or to become due from the Owner, on 
account of labor, services, material, fixtures, apparatus or machinery; heretofore or which may hereafter be 
furnished by the undersigned to or for the above-described premises by virtue of said Contract. 
 
 
 

(F)        
         (Name of Sole Ownership, Corporation or Partnership) 

 
        

         (Signature of Authorized Representative) 

 
 

TITLE         
 
 
 
 
INSTRUCTIONS FOR FINAL WAIVER: 
 
(A) Person or firm with whom you agreed to furnish either labor, or services, or materials, or both. 
(B) Fill in nature and extent of work; strike the word labor or the word materials if not in your contract. 
(C) If you have more than one contract on the same premises, describe the contract by number if available, date and extent of work. 
(D) Furnish an accurate enough description of the improvement and location of the premises so that it can be distinguished from any 

other property. 
(E) Amount shown should be the amount actually received and equal to total amount of contract as adjusted. 
(F) If waiver is for a corporation, corporate name should be used, corporate seal affixed and title of officer signing waiver should be set 

forth; if waiver is for a partnership, the partnership name should be used, partner should sign and designate himself as partner. 
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AFFIDAVIT OF RELEASE LIENS 
 
To All Whom It May Concern: 
 
WHEREAS, the undersigned has been employed by        _____

            to furnish labor and 

materials for             work, 

under a contract        for the improvement of the property described in 

       in the                                        of                                           County of              , 

State of ____  of which                                                                                                                       is the Owner. 

 
NOW, THEREFORE, this                     day of                                              , 20             the undersigned, 

as the Contractor for the above-named Contract pursuant to the conditions of the Contract hereby certifies that 
to the best of his knowledge, information and belief, except as listed below, the Releases or Waivers of Lien 
attached hereto include the Contractor, all Subcontractors, all suppliers of materials and equipment, and all 
performers of Work, labor or services, who have or may have liens against any property of the Owner arising in 
any manner out of the performance of the Contract referenced above. 
 
EXCEPTIONS:  (If none, write "None".  If required by the Owner, the Contractor shall furnish bond satisfactory 
to the Owner for each exception.) 
 
ATTACHMENTS: 
1. Contractor's Release or Waiver of Liens, conditional upon receipt of final payment. 
2. Separate Releases or Waivers of Liens from Subcontractors and material and equipment suppliers. 
 

        
         (Contractor) 

 
               
          (Name of Sole Ownership, Corporation or Partnership) 

 
        

         (Signature of Authorized Representative) 

 
 

TITLE        
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CERTIFICATION OF ASBESTOS FREE PRODUCTS 
 
 
 
My signature represents that I have reviewed all the products utilized within this Project and find them asbestos 
free. 
 
 
 
 
BUILDING:______________________________________________________________________________ 
 
 
 
 
              ____ 

                                                                     Signature                                                                                                                                                 Date 
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MAINTENANCE BOND 
 
KNOWN ALL MEN BY THESE PRESENT  
THAT:                
 
(hereafter called the Principal). as Principal, and the            
 
________________________________________________________________________      
 
a corporation organized and existing under the laws of the State of __________________       
 
with its principal officers in the City of ________________________________________       
(hereafter called the Surety), as Surety, are held and firmly bound unto 
 
________________________________________________________________________      
 
(hereafter called the Obligee), in the just and full sum of __________________________       
 
______________________________________________     Dollars ___________________   
to the payment of known sum.  Well and truly to be made, the said Principal and Surety bind themselves and their respective heirs, 
administrators, executors, successors and assigns, jointly and severally, firmly by these presents. 
 
WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the ________________ day of  
 
_________________ 20_____ to perform the following work: 
 
_____________________________________________________________________________________     
 
_____________________________________________________________________________________     
which Contract is hereby referred to and made a part hereof as fully and to the same extent as if copied at length herein. 
 
WHEREAS, the aforementioned work was completed on _________________________       
and principal has requested the surety to execute this bond covering the first year of the guarantee period. 
 
NOW, THEREFORE, the condition of this obligation is such that, if the principal shall for a period of one year from 
__________________ replace any defective material or correct and faulty workmanship, then this obligation shall be null and void.  
Otherwise it shall remain in full force and effect. 
 
PROVIDED, HOWEVER, it shall be a condition precedent to any right of recovery hereunder that in the event of any default on the 
part of the Principal, a written statement of the particular facts showing the date and nature of such default shall be immediately given 
by the Obligee to the Surety and shall be forwarded by registered mail. 
 
AND PROVIDED FURTHER, that no action, suit or proceeding, except as hereinafter set forth, shall be had or maintained against the 
Surety on this instrument unless the same be brought or instituted and process served upon the Surety within eighteen months after the 
date of this bond. 
 
IN WITNESS WHEREOF, the said Principal has signed and Surety has signed and sealed this instrument this _______________ day 
of ______________ 20_____. 
 
ATTEST _________________________    ________________________     
        PRINCIPAL 

________________________________    _________________________     
SURETY        TITLE 

____________________________    
ATTORNEY-IN-FACT  
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PROJECT LABOR AGREEMENT 
(PLA) 
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PROJECT LABOR AGREEMENT 
 

COVERING CONSTRUCTION AND RENOVATIONS OF "REBUILDING OUR 
SCHOOLS" REFERENDUM APPROVED BY VOTERS JANUARY 22, 2019, 
TOMS RIVER REGIONAL SCHOOLS INITIATIVE, IN PHASES @ VARIOUS 
LOCATIONS IN TOMS RIVER, NEW JERSEY 

 
ARTICLE 1- PREAMBLE 

 
 WHEREAS,  ______________________ , the General Contractor, on behalf of itself, and 
reflecting the objectives of the Toms River Regional Schools, as Owner, desires to provide for the efficient, safe, 
quality, and timely completion of certain large public works projects, in a manner designed to afford lower 
reasonable costs to the Toms River Regional Schools, the Owner, and the Public it represents, and the 
advancement of public policy objectives; 

 
WHEREAS, this Project Labor Agreement will foster the achievement of these goals, inter alia 

by: 
 (1)  ensuring a reliable source of skilled and experienced labor;  
 
 (2)  standardizing the terms and conditions governing the employment of labor on the  
Project; 
 (3)  permitting wide flexibility in work scheduling and shift hours and times; from 
those which otherwise might obtain; 
 
 (4)  receiving negotiated adjustments as to work rules and staffing requirements from  
those which otherwise might obtain; 
 
 (5)  providing comprehensive and standardized mechanisms for the settlement of work 
disputes, including those relating to jurisdiction; 
 
 (6)  avoiding the costly delays of potential strikes, slowdowns, walkouts, picketing and 
other disruptions arising from work disputes, and promote labor harmony and peace for the duration of the 
Project. 
 
 (7)  furthering public policy objectives as to improved employment opportunities for 
minorities, women and the economically disadvantaged in the construction industry; 

 (8)  expediting the construction process;  
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 and, WHEREAS, the signatory Unions desire the stability, security and work 

opportunities afforded by a Project Labor Agreement; 

 

and WHEREAS, the Parties desire to maximize Project safety conditions for both 

workers and the public,  

 
NOW, THEREFORE, the Parties enter into this Agreement: 

 
SECTION 1. PARTIES TO THE AGREEMENT 
 

  This is a Project Labor Agreement ("Agreement") entered into by and between the General 

Contractor, and their successors and assigns, for the rebuilding of our schools at district various locations and in 

multiple phases all as set forth in the Referendum approved at the Special Election held on January 22, 2019, for 

the Toms River Regional Schools to be performed on the property of said school district in the State of New 

Jersey and by the Monmouth & Ocean Counties Building and Construction Trades Council, AFL-CIO, on behalf 

of itself and its affiliates and members. 
 

ARTICLE 2 - GENERAL CONDITIONS 

 
SECTION 1. DEFINITIONS 
 

  Throughout this Agreement, the Union party and the Building Trades Council (BTC) are referred 

to singularly and collectively as "the Union(s)" where specific reference is made to "Local Unions" that phrase 

is sometimes used; the term "Contractor(s)" shall include the General Contractor (GC), and all signatory 

contractors, and their subcontractors of whatever tier, engaged in on-site Project construction work within the 

scope of this Agreement as defined in Article III; the Toms River Regional Schools is referenced as (Owner); 

the Monmouth & Ocean Counties Building and Construction Trades Council, AFL-CIO is referenced as the 

BTC, and the work covered by this Agreement (as defined in Article III) is referred to as the "Project". 

 
SECTION 2. CONDITIONS FOR AGREEMENT TO BECOME EFFECTIVE 
 

  The Agreement shall not become effective unless executed by the BTC and the GC and will 

remain in effect until the completion of the Project. 
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SECTION 3. ENTITIES BOUND & ADMINISTRATION OF AGREEMENT 
 

  This Agreement shall be binding on all signatory Unions and the General Contractor and all 

signatory Contractors performing on-site Project work, including site preparation and staging areas, as defined 

in Article 3. The Contractors shall include in any subcontract that they let, for performance during the term of 

this Agreement, a requirement that their subcontractors, of whatever tier, become signatory and bound by this 

Agreement with respect to subcontracted work performed within the scope of Article 3. This Agreement shall be 

administered by the GC on behalf of all Contractors. 

 
SECTION 4. SUPREMACY CLAUSE 
 

  This Agreement, together with the local Collective Bargaining Agreements appended hereto as 

Schedule A represents the complete understanding of all signatories and supersedes any national agreement, 

local agreement or other collective bargaining agreement of any type which would otherwise apply to this 

Project, in whole or in part, except for all work performed under the NTD Articles of Agreement, the National 

Stack/Chimney Agreement, the National Cooling Tower Agreement, all instrument calibration work and loop 

checking shall be performed under the terms of the UA/IBEW Joint National Agreement for Instrument an 

Control Systems Technicians, and the National Agreement of the International Union of Elevator Constructors, 

with the exception of Article VII, IX and X of this Project Agreement, which shall apply to such work .. Where 

a subject covered by the provisions, explicit or implicit, of this Agreement is also covered by a Schedule A, the 

provisions of this Agreement shall prevail. It is further understood that neither the GC nor any Contractor shall 

be required to sign any other agreement as a condition of performing work on this Project. No practice, 

understanding or agreement between a Contractor and Local Union, which is not explicitly set forth in this 

Agreement shall be binding on this Project unless endorsed in writing by the GC. 

 
SECTION 5. LIABILITY 
 

  The liability of any Contractor and the liability of any Union under this Agreement shall be several 

and not joint. The GC and any Contractor shall not be liable for any violations of this Agreement by any other 

Contractor and the BTC and Local Unions shall not be liable for any violations of this Agreement by any other 

Union. 
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SECTION 6. THE GENERAL CONTRACTOR 
 

  The GC shall require in its bid specifications for all work within the scope of Article 3 that all 

successful bidders, and their subcontractors of whatever tier, become bound by, and signatory to, this Agreement. 

TOMS RIVER REGIONAL SCHOOLS is not a party to and shall not be liable in any manner under this 

Agreement. It is understood that nothing in this Agreement shall be construed as limiting the sole discretion of 

the Toms River Regional Schools in determining which Contractors shall be awarded contracts for Project work. 

It is further understood that the Toms River Regional Schools has sole discretion at any time to terminate, delay 

or suspend the work, in whole or part, on this Project. 

 
SECTION 7. AVAILABILITY AND APPLICABILITY TO ALL SUCCESSFUL BIDDERS 
 

  The Unions agree that this Agreement will be made available to, and will fully apply to any 

successful bidder for Project work who becomes signatory thereto, without regard to whether that successful 

bidder performs work at other sites on either a union or non-union basis and without regard to whether employees 

of such successful bidder are, or are not, members of any unions. This Agreement shall not apply to the work of 

any Contractor or GC, which is performed at any location other than a Project site, as defined in Article 3, Section 

1. 

 
ARTICLE 3 - SCOPE OF THE AGREEMENT 

 

  The Project work covered by this Agreement shall be as defined and limited by the following 

sections of this Article. 
 
SECTION 1: THE WORK 
 

This Agreement shall apply to all on-site public construction work for the Toms River Regional 

Schools performed for the rebuilding of the schools at district various locations and in multiple phases all as 

set forth in the Referendum approved at the Special Election held on January 22, 2019, of Toms River Regional 

Schools, Toms River, Ocean County, New Jersey. 

 

 The scope of work is confined to the on-site Project work contained in the scope of the final 

construction contract of the General Contractor. 
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SECTION 2. EXCLUDED EMPLOYEES 
 
  The following persons are not subject to the provisions of this Agreement, even though 

performing work on the Project: 

a. Superintendents, supervisors (excluding superintendents and general supervisors and forepersons 

specifically covered by a craft's Schedule A), engineers, inspectors and testers (excluding divers 

specifically covered by a craft's Schedule A), quality control/assurance personnel, timekeepers, mail 

carriers, clerks, office workers, messengers, guards, non-manual employees, and all professional, 

engineering, administrative and management persons; 

 

b. Employees of Owner or any State agency, authority or entity or employees of any municipality or other 

public employer; 

 

Employees and entities engaged in off-site manufacture, modifications, repair, maintenance, assembly, 

painting, handling or fabrication of project components, materials, equipment or machinery, unless 

such offsite operations are covered by the New Jersey Prevailing Wage Act (for example, by being 

dedicated exclusively to the performance of the public works contract or building project and are 

adjacent to the site of work), or involved in deliveries to and from the Project site excepting local 

deliveries of all major construction materials including fill, ready mix, concrete and cement, asphalt 

and other items which are covered by this Agreement. 

 

c. Employees of the GC, excepting those performing manual, on-site construction labor who will be 

covered by this Agreement; 

d.  Employees engaged in on-site equipment warranty. 

e. Employees engaged in geophysical testing (whether land or water) other than boring for core samples; 

f.  Employees engaged in laboratory or specialty testing or inspections; 

g. Employees engaged in ancillary Project work performed by third parties such as electric utilities, gas 

utilities, telephone utility companies, and railroads. 
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SECTION 3. NON-APPLICATION TO CERTAIN ENTITIES 
 
  This Agreement shall not apply to the parents, affiliates, subsidiaries, or other joint or sole 

ventures of any Contractor or of GC, which do not perform work at this Project. It is agreed, for the purposes of 

this Agreement only, that this Agreement does not have the effect of creating any joint employment, single 

employer or alter ego status among the Owner, the GC and/or any Contractor. The Agreement shall further not 

apply to the Owner or any other state or county agency, authority, or other municipal or public entity and nothing 

contained herein shall be construed to prohibit or restrict the Owner or its employees of any other state authority, 

agency or entity and its employees from performing on or off-site work related to the Project. As the contracts 

which comprise the Project work are completed and accepted, the Agreement shall not have further force or 

effect on such items or areas except where inspections, additions, repairs, modifications, check-out and/or 

warranty work are assigned in writing (copy to Local Union involved) by the General Contractor for performance 

under the terms of this Agreement. 

 
ARTICLE 4 - UNION RECOGNITION AND EMPLOYMENT 

 
SECTION 1. PRE-HIRE RECOGNITION 
 

The Contractors recognize the signatory Unions as the sole and exclusive bargaining 

representatives of all craft employees who are performing on-site Project work within the scope of this 

Agreement as defined in Article 3. 
 
SECTION 2. UNION REFERRAL 
 
 A.  The Contractors agree to hire Project, craft employees covered by this Agreement  

through the job referral systems and hiring halls (where the referrals meet the qualifications set forth in items 1, 

2, and 4 subparagraph B) established in the Local Unions' area collective bargaining agreements (attached as 

Schedule A to this Agreement). Notwithstanding this, the Contractors shall have sole rights to determine the 

competency of all referrals; the number of employees required (except with regard to pile driving); the selection 

of employees to be laid-off (subject to the applicable procedures in Schedule A for permanent and/or temporary 

layoffs and except as provided in Article 5, Section 3); and the sole right to reject any applicant referred by a 

Local Union, subject to the show-up payments required in the applicable Schedule A. In the event that a Local 

Union is unable to fill any request for qualified employees within a 48-hour period after such requisition is made 

by the Contractor (Saturdays, Sundays, and holidays excepted), the Contractor may employ qualified applicants 

from another competent source. In the event that the Local Union does not have a job referral system, the 

Contractor shall give the Local Union first preference to refer applicants, subject to the other provisions of this 
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Article. The Contractor shall notify the Local Union of the Project, craft employees hired within its jurisdiction 

from any source other than referral by the Union. 

 
 B.  Following the employment of the first employee in each craft under Schedule A or the 

procedure set forth above in paragraph A, a Contractor may request by name, and the Local will honor, referral 

of persons who have applied to the Local for Project work and who meet the following qualifications as 

determined by a Committee of 3 designated, respectively, by the applicable Local Union, the GC and a mutually 

selected third party or, in the absence of agreement, the permanent arbitrator (or designee) designated in Article 

7: 

 (1)  possess any license required by NJ law for the Project work to be performed;  
 
 (2)  have worked a total of at least 1000 hours in the Construction craft during the prior 

3 years; 
 
 (3)  were on the Contractor's active payroll for at least 60 out of the 180 calendar days 

prior to the contract award; 
 
 (4)  have demonstrated ability to safely perform the basic function of the applicable 

trade. 

 
   No more than 12 per centum of the employees covered by this Agreement, per Contractor 

by craft, shall be hired through the special provisions above (any fraction shall be rounded to the next highest 

whole number). 

 

 C.  A certified MBE/WBE contractor may request from the Workforce Coordinator, through  

the GC, an exception to, and waiver of, the above per centum limitation upon the number of it's employees to be 

hired through the special provision of Section 2.B above. This exception is based upon hardship and 

demonstration by the contractor that the Project work would be the contractor's only job and that it would be 

obliged to layoff qualified minority and female employees in its current workforce moving from the last job. The 

exception and waiver are also conditioned upon the employees meeting the qualifications as set forth in Section 

2.B above. 
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SECTION 3. NON-DISCRIMINATION IN REFERRALS 
 

  The Unions represent that their hiring halls and referral systems will be operated in a non- 

discriminatory manner and in full compliance with all applicable federal, state and local laws and regulations, 

which require equal employment opportunities. Referrals shall not be affected in any way by the rules, 

regulations, bylaws, constitutional provisions or any other aspects or obligations of union membership, policies 

or requirements and shall be subject to such other conditions as are established in this Article. No employment 

applicant shall be discriminated against by any referral system or hiring hall because of the applicant's union 

membership, or lack thereof. 

 
SECTION 4. MINORITY AND FEMALE REFERRALS 
 

  In the event a Union either fails, or is unable, to refer qualified minority or female applicants in 

percentages equaling Project affirmative action goals as set forth in the Owners bid specifications, the Contractor 

may employ qualified minority or female applicants from any other available source as Apprentice Equivalents. 

Apprentice Equivalents will have completed a DOL approved training program, applied to take a construction 

Apprenticeship test, and will be paid at not less then the applicable equivalent Apprentice rate. With the approval 

of the Local Administrative Committee (LAC), experience in construction related areas may be accepted as 

meeting the above requirements. 

 
SECTION 5. CROSS AND QUALIFIED REFERRALS 
 

  The Unions shall not knowingly refer to a Contractor an employee then employed by another 

Contractor working under this Agreement. The Local Unions will exert their utmost efforts to recruit sufficient 

numbers of skilled and qualified craft employees to fulfill the requirements of the Contractor. 
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SECTION 6. UNION DUES / WORKING ASSESSMENTS 
 

  All employees covered by this Agreement shall be subject to the union security provisions 

contained in the applicable Schedule A local agreements, as amended from time to time, but only for the period 

of time during which they are performing on-site Project work and only to the extent of rendering payment of 

the applicable union dues and assessments uniformly required for union membership in the Local Union, 

signatory to this Agreement, which represents the craft in which the employee is performing Project work. No 

employee shall be discriminated against at the Project site because of the employee's union membership or lack 

thereof. In the case of unaffiliated employees, the dues payment can be received by the Unions as a working 

assessment fee. 

 
SECTION 7. CRAFT FOREPERSONS AND GENERAL FOREPERSONS 
 

  The selection of craft forepersons and/or general forepersons and the number of forepersons 

required shall be solely the responsibility of the Contractor except where otherwise provided by specific 

provisions of an applicable Schedule A. All forepersons shall take orders exclusively from the designated 

Contractor representatives. Craft foreperson shall be designated as working forepersons at the request of the 

Contractor, except when an existing local Collective Bargaining Agreement prohibits a foreperson from working 

when the craftsperson he is leading exceed a specified number. 

 
ARTICLE 5 - UNION REPRESENTATION 

 
SECTION 1. LOCAL UNION REPRESENTATIVE 
 

  Each Local Union representing on-site Project employees shall be entitled to designate in writing 

(copy to General Contractor involved) representatives, including the Business Manager, who shall be afforded 

access to the Project. 
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SECTION 2. STEWARDS 
 
  (a)  Each Local Union shall have the right to designate a working journey person as a Steward 

and an alternate, and shall notify the Contractor and GC of the identity of the designated Steward (and alternate) 

prior to the assumption of such duties. Stewards shall not exercise supervisory functions and will receive the 

regular rate of pay for their craft classifications. There will be no non-working Stewards on the Project. 

  (b)  In addition to their work as an employee, the Steward shall have the right to receive 

complaints or grievances and to discuss and assist in their adjustment with the Contractor's appropriate 

supervisor. Each Steward shall be concerned with the employees of the Steward's Contractor and, if applicable, 

subcontractors of that Contractor, but not with the employees of any other Contractor. The Contractor will not 

discriminate against the Steward in the proper performance of Union duties. 

  (c)  The Stewards shall not have the right to determine when overtime shall be worked, or 

who shall work overtime, except pursuant to a Schedule A provision providing procedures for the equitable 

distribution of overtime. 
 

SECTION 3. LAYOFF OF A STEWARD 
 
  Contractors agree to notify the appropriate Union 24 hours prior to the layoff of a Steward, except 

in cases of discipline or discharge for just cause.  If a Steward is protected against layoff by a Schedule A, such 

provisions shall be recognized to the extent the Steward possesses the necessary qualifications to perform the 

work required. In any case in which a Steward is discharged or disciplined for just cause, the Local Union 

involved shall be notified immediately by the Contractor. 
 

ARTICLE 6 - MANAGEMENT'S RIGHTS 

 
SECTION 1. RESERVATION OF RIGHTS 
 

Except as expressly limited by a specific provision of this Agreement, Contractors retain full and 

exclusive authority for the management of their Project operations including, but not limited to: the right to 

direct the work force, including determination as to the number to be hired and the qualifications therefore; the 

promotion, transfer, layoff of its employees; or the discipline or discharge for just cause of its employees; the 

assignment and schedule of work; the promulgation of reasonable Project work rules; and, the requirement, 

timing and number of employees to be utilized for overtime work. No rules, customs, or practices, which limit 

or restrict productivity or efficiency of the individual, as determined by the Contractor, GC, and/or joint working 

efforts with other employees shall be permitted or observed. 
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SECTION 2. MATERIALS, METHODS & EQUIPMENT 
 

There shall be no limitations or restriction upon the contractors' choice of materials, techniques, 

methods, technology or design, or, regardless of source or location, upon the use and installation of equipment, 

machinery, package units, pre-cast, pre-fabricated, pre-finished, or pre-assembled materials, tool, or other labor-

saving devices. Contractors may, without restriction, install or use materials, supplies or equipment regardless 

of their source. The on-site installation or application of such items shall be performed by the craft having 

jurisdiction over such work; provided, however, it is recognized that other personnel having special 

qualifications may participate, in a supervisory capacity, in the installation, check-out or testing of specialized 

or unusual equipment or facilities as designated by the Contractor. Notwithstanding the foregoing statement of 

contractor rights, prefabrication issues relating to work traditionally performed at the job site shall be governed 

pursuant to the terms of the applicable Schedule A. There shall be no restrictions as to work, which is performed 

off-site for the Project, except for 1) offsite operations work covered under the New Jersey Prevailing Wage 

Act or 2) done in a fabrication center, tool yard, or batch plant dedicated exclusively to the performance of work 

on the Project, and located adjacent to the "site of work". 
 

 
ARTICLE 7 - WORK STOPPAGES AND LOCKOUTS 

 

SECTION 1. NO STRIKES-NO LOCKOUT 
 

  There shall not be strikes, sympathy strikes, picketing, work stoppages, slowdowns, hand billing, 

demonstrations or other disruptive activity at the Project for any reason by any Union or employee against any 

Contractor or employer while performing work at the Project. There shall be no other Union, or concerted or 

employee activity which disrupts or interferes with the operation of the existing free flow of traffic in the project 

area. Failure of any Union or employee to cross any picket line established by any union, signatory or non-

signatory to this Agreement, or the picket or demonstration line of any other organization, at or in proximity to 

the Project site is a violation of this Article. There shall be no lockout at the Project by any signatory Contractor. 

Contractors and Unions shall take all steps necessary to ensure compliance with this Section 1 and to ensure 

uninterrupted construction and the free flow of traffic in the project area for the duration of this Agreement. 
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SECTION 2. DISCHARGE FOR VIOLATION 

 

A Contractor may discharge any employee violating Section 1, above, and any such employee 

will not be eligible thereafter for referral under this Agreement for a period of 100 days. 

 
SECTION 3. NOTIFICATION 
 

  If a Contractor contends that any Union has violated this Article, it will notify the appropriate 

district or area council of the Local Union involved advising of such fact, with copies of the notification to the 

Local Union and the BTC. The district or area council, and the BTC shall each instruct, order and otherwise use 

their best efforts to cause the employees, and/or the Local Unions to immediately cease and desist from any 

violation of this Article. A district or area council, or the BTC complying with these obligations shall not be 

liable for the unauthorized acts of a Local Union or its members. 
 

 
SECTION 4. EXPEDITED ARBITRATION 
 

  Any Contractor or Union alleging a violation of Section 1 of this Article may utilize the expedited 

procedure set forth below (in lieu of, or in addition to, any actions at law or equity) that may be brought. 

a. A party invoking this procedure shall notify J.1. Pierson Jr, Esq., at 51 JFK Parkway, First 

Floor West, Short Hills, New Jersey 07078, telephone number (973) 359-8100, fax 

number (973) 359-8161, who shall serve as Arbitrator under this expedited arbitration 

procedure. In the event that J.1. Pierson is unable to serve, a party invoking this procedure 

shall notify Gary Kendellen, who shall serve as arbitrator under this expedited procedure. 

Copies of such notification will be simultaneously sent to the alleged violator and, if a 

Local Union is alleged to be in violation, it's International, the GC, and the BTC. 

 

b. The Arbitrator shall thereupon, after notice as to time and place to the Contractor, the 

GC, the Local Union involved, and the BTC, hold a hearing within 48 hours of receipt 

of the notice invoking the procedure it is contended that the violation still exists. The 

hearing will not, however, be scheduled for less than 24 hours after the notice to the 

district or area council required by Section 3 above. Hearings shall be held at the jobsite 

or at the Newark office of the New Jersey State Board of Mediation, as directed by the 

Arbitrator. 
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c. All notices pursuant to this Article may be by telephone, telegraph, hand delivery, or fax, 

confirmed by overnight delivery, to the arbitrator, Contractor or Union involved. The 

hearing may be held on any day including Saturdays or Sundays. The hearing shall be 

completed in one session, which shall not exceed 8 hours duration (no more than 4 hours 

being allowed to either side to present their case, and conduct their cross examination) 

unless otherwise agreed. A failure of any Union or Contractor to attend the hearing shall 

not delay the hearing of evidence by those present or the issuance of an award by the 

Arbitrator. 
 
 

d. The sole issue at the hearing shall be whether a violation of Section 1, above, occurred. 

If a violation is found to have occurred, the Arbitrator shall issue a Cease and Desist 

Award restraining such violation and serve copies on the Contractor and Union involved. 

The Arbitrator shall have no authority to consider any matter in justification, explanation 

or mitigation of such violation or to award damages, which issue is reserved solely for 

court proceedings, if any. The A ward shall be issued in writing within 3 hours after the 

close of the hearing, and may be issued without an Opinion. If any involved party desires 

an Opinion, one shall be issued within 15 calendar days, but its issuance shall not delay 

compliance with, or enforcement of, the Award. 

 

e. An Award issued under this procedure may be enforced by any court of competent 

jurisdiction upon the filing of the Agreement together with the Award. Notice of the 

filing of such enforcement proceedings shall be given to the Union or Contractor 

involved. In any court proceeding to obtain a temporary or preliminary order enforcing 

the arbitrator's Award as issued under this expedited procedure, the involved Union and 

Contractor waive their right to a hearing and agree that such proceedings may be ex-

parte, provided notice is given to opposing counsel. Such agreement does not waive any 

party's right to participate in a hearing for a final court order of enforcement or in any 

contempt proceeding. 
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f. Any rights created by statue or law governing arbitration proceedings which are 

inconsistent with the procedure set forth in this Article, or which interfere with 

compliance thereto, are hereby waived by the Contractors and Unions to whom they 

accrue. 

 

g. The fees and expenses of the Arbitrator shall be equally divided between the involved 

Contractor and Union. 
 
 
SECTION 5. ARBITRATION OF DISCHARGES FOR VIOLATION 

 

 Procedures contained in Article 9 shall not be applicable to any alleged violation of this Article, 

with the single exception that an employee discharged for violation of Section 1, above, may have recourse to 

the procedures of Article 9 to determine only if the employee did, in fact, violate the provisions of Section 1 of 

this Article; but not for the purpose of modifying the discipline imposed where a violation is found to have 

occurred. 
 
 
ARTICLE 8 - LOCAL ADMINISTRATIVE COMMITTEE (LAC) 

 
 
SECTION 1. MEETINGS 
 

  The Local Administrative Committee (LAC) will meet on a regular basis to 1) Implement and 

oversee the Agreement procedures and initiatives; 2) monitor the effectiveness of the Agreement; and 3) identify 

opportunities to improve efficiency and work execution. 

 
SECTION 2. COMPOSITION 
 

  The LAC will be co-chaired by the President of the Monmouth & Ocean Counties Building and 

Construction Trades Councilor his designee, and designated official of the GC. It will be comprised of 

representatives of the local unions signatory to the project labor agreement (PLA) and representatives of the GC 

and other contractors on the project. 
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ARTICLE 9 - GRIEVANCE & ARBITRATION PROCEDURE 
 

 
SECTION 1. PROCEDURE FOR RESOLUTION OF GRIEVANCES 
 

  Any question, dispute or claim arising out of, or involving the interpretation or application of this 

Agreement (other than jurisdictional disputes or alleged violations of Article 7, Section 1) shall be considered a 

grievance and shall be resolved pursuant to the exclusive procedure of the steps described below; provided, in 

all cases, that the question, dispute or claim arose during the term of this Agreement. 
 
 
Step 1: 

 (a)  When any employee covered by this Agreement feels aggrieved by a claimed violation of 

this Agreement, the employee shall, through the Local Union business representative or job steward give notice 

of the claimed violation to the work site representative of the involved Contractor. To be timely, such notice of 

the grievance must be given within 7 calendar days after the act, occurrence, or event giving rise to the grievance, 

or after the act, occurrence or event became known or should have become known to the Union. The business 

representative of the Local Union or the job steward and the work site representative of the involved Contractor 

shall meet and endeavor to adjust the matter within 7 calendar days after timely notice has been given. If they 

fail to resolve the matter within the prescribed period, the grieving party, may, within 7 calendar days thereafter, 

pursue Step 2 of the grievance procedure by serving the involved Contractor and the General Contractor with 

written copies of the grievance setting forth a description of the claimed violation, the date on which the grievance 

occurred, the provisions of the Agreement alleged to have been violated. Grievances and disputes settled at Step 

1 are non-precedential except as to the specific Local Union, employee and Contractor directly involved, unless 

the settlement is accepted in writing, by the General Contractor, as creating a precedent. 

 
 (b)  Should any signatory to this Agreement have a dispute (excepting jurisdictional disputes 

or alleged violations of Article 7, Section 1) with any other signatory to this Agreement and, if after conferring, 

a settlement is not reached within 7 calendar days, the dispute shall be reduced to writing and proceed to Step 2 

in the same manner as outlined in subparagraph (a) for the adjustment of employee grievances. 
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Step 2: 

  The Business Manager or designee of the involved Local Union, together with representatives of 

the BTC, the involved Contractor, and the General Contractor shall meet in Step 2 within 5 calendar days of the 

written grievance to arrive at a satisfactory settlement. 
 
Step 3: 
 

 (a)  If the grievance shall have been submitted but not resolved in Step 2, any of the 

participating Step 2 entities may, within 14 calendar days after the initial Step 2 meeting, submit the grievance 

in writing (copies to other participants) to the next available arbitrator of the panel of arbitrators consisting of J.J. 

Pierson Jr., Esq., Gary Kendellen and Wellington Davis, who shall serve as arbitrator under this expedited 

procedure. The Labor Arbitration Rules of the American Arbitration Association shall govern the conduct of the 

arbitration hearing, at which all Step 2 participants shall be parties. Hearings shall be held at the jobsite or at the 

Newark office of the New Jersey State Board of Mediation, as directed by the Arbitrator. 

 

  The decision of the Arbitrator shall be final and binding on the involved Contractor, Local Union 

and employees and the fees and expenses of such arbitration's shall be borne equally by the involved Contractor 

and Local Union. 

 
 (b)  Failure of the grieving party to adhere to the time limits set forth in this Article shall render 

the grievance null and void. These time limits may be extended only by written consent of the GC, involved 

Contractor and involved Local Union at the particular step where the extension is agreed upon. The Arbitrator 

shall have authority to make decisions only on the issues presented to him and shall not have the authority to 

change, add to, delete or modify any provision of this Agreement. 

 
SECTION 2. LIMITATION AS TO RETROACTIVITY 

 

  No arbitration decision or award may provide retroactivity of any kind exceeding 30 calendar 

days prior to the date of service of the written grievance on the construction Project Manager and the involved 

Contractor or Local Union. 
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SECTION 3. PARTICIPATION BY GENERAL CONTRACTOR 

 

  The General Contractor shall be notified by the involved Contractor of all actions at Steps 2 and 

3 and, at its election, may participate in full in all proceedings at these Steps, including Step 3 arbitration. 

 

ARTICLE 10 - JURISDICTIONAL DISPUTES 

 

SECTION 1. NO DISRUPTIONS 

 

  There will be no strikes, sympathy strikes, work stoppages, slowdowns, picketing or other 

disruptive activity of any kind arising out of any jurisdictional dispute. Pending the resolution of the dispute, the 

work shall continue uninterrupted and as assigned by the Contractor. No jurisdictional dispute shall excuse a 

violation of Article 7. 

 

SECTION 2. ASSIGNMENT 

 

 A.  There shall be a mandatory pre-job markup I assignment meeting prior to the 

commencement of any work. Attending such meeting shall be designated representatives of the Union signatories 

to this Agreement, the Construction Manager (CM), and the involved Contractors. Best efforts will be made to 

schedule the pre-job meeting in a timely manner after Notice to Proceed is issued but not later than 30 days prior 

to the start of the Project. 

 

 B.  All Project construction work assignments shall be made by the Contractor according to 

the criteria set forth in Section 3, Subsection D 1-3. 

 

 C.  When a Contractor has made an assignment of work, he shall continue the assignment 

without alteration unless otherwise directed by an arbitrator or there is agreement between the National or 

International Unions involved. Claims of a change of original assignment shall be processed in accordance with 

Article I of the Procedural Rules of the Plan for the Settlement of Jurisdictional Disputes in the Construction 

Industry ("the Plan"). 
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 D.  In the event that a Union involved in the change of original assignment dispute is an affiliate of a 

National or International Union that is not affiliated with the Building and Construction Trades Department and 

does not wish to process a case through the Plan, the parties shall mutually select one of the following Arbitrators: 

Arbitrator J.1. Pierson, Arbitrator Andy Douglas or Arbitrator Richard K. Hanft and submit the dispute directly 

to the Arbitrator. The selected Arbitrator shall determine whether the case requires a hearing or may be decided 

upon written submissions. In rendering his determination on whether there has been a change of original 

assignment, the Arbitrator shall be governed by the following: 

 
 1.  The contractor who has the responsibility for the performance and installation shall make 

a specific assignment of the work which is included in his contract to a particular union(s). For instance, if 

contractor A subcontracts certain work to contractor B, then contractor B shall have the responsibility for making 

the specific assignments for the work included in his contract. If contractor B, in turn, shall subcontract certain 

work to contractor C, then contractor C shall have the responsibility for making the specific assignment for the 

work included in his contract. After work has been so assigned, such assignment will be maintained even though 

the assigning contractor is replaced and such work is subcontracted to another contractor. It is a violation of the 

Agreement for the contractor to hold up disputed work or shut down a project because of a jurisdictional dispute. 

 2.  When a contractor has made an assignment of work, he shall continue the assignment  

without alteration unless otherwise directed by an arbitrator or there is agreement between the National or 

International Unions involved. 
 
 a.  Unloading and/or handling of materials to stockpile or storage by a trade for the 

convenience of the responsible contractor when his employees are not on the job site, or in an emergency 

situation, shall not be considered to be an original assignment to that trade. 

 b.  Starting of work by a trade without a specific assignment by an authorized 
representative of the responsible contractor shall not be considered an original assignment to that trade, provided 
that the responsible contractor, or his authorized representative, promptly, and, in any event, within eight working 
hours following the start of work, takes positive steps to stop further unauthorized performance of the work by 
that trade. 
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SECTION 3. PROCEDURE FOR SETTLEMENT OF DISPUTES 
 
 A.  Any Union having a jurisdictional dispute with respect to Project work assigned to another Union 

will submit through its International the dispute in writing to the Administrator of the Plan within 72 hours and 

send a copy of the letter to the other Union involved, the Contractor involved, the General Contractor, the BTC, 

and the district or area councils of the unions involved. Upon receipt of a dispute letter from any Union, the 

Administrator will invoke the procedures set forth in the Plan to resolve the jurisdictional dispute. The 

jurisdictional dispute letter shall contain the information described in Article IV of the Procedural Rules of the 

Plan. 

 B.  Within 5 calendar days of receipt of the dispute letter, there shall be a meeting of the General  

Contractor, the Contractor involved, the Local Unions involved and designees of the BTC and the district or 

area councils of the Local Unions involved for the purpose of resolving the jurisdictional dispute. 
 
 C.  In order to expedite the resolution of jurisdictional disputes, the parties have agreed in advance to 

mutually select one of the following designated Arbitrators: Arbitrator J.J. Pierson, Arbitrator Andy Douglas or 

Arbitrator Richard K. Hanft to hear all unresolved jurisdictional disputes arising under this Agreement. All other 

rules and procedures of the Plan shall be followed. If none of the three Arbitrators is available to hear the dispute 

within the time limits of the Plan, the Plan's arbitrator selection process shall be utilized to select another 

arbitrator. 

 

 D.  In the event that a Union involved in the dispute is an affiliate of a National or International Union 

that is not affiliated with the Building and Construction Trades Department and does not wish to process a case 

through the Plan as described in paragraphs A-C above, the parties to the dispute shall mutually select one of the 

following Arbitrators: Arbitrator J. J. Pierson, Arbitrator Andy Douglas or Arbitrator Richard K. Hanft to hear 

the dispute and shall submit the dispute directly to the selected arbitrator. The time limits for submission and 

processing disputes shall be the same as provided elsewhere in this Section. The selected Arbitrator shall schedule 

the hearing within seven business days from the date of submission. If he cannot hear the case within the required 

timeframe, one of the other Arbitrators will be selected to hear the case unless all parties to the dispute agree to 

waive the seven day time limit. In rendering his decision, the Arbitrator shall determine: 

 
 1.  First whether a previous agreement of record or applicable agreement, including a 

disclaimer agreement, between the National and International Unions to the dispute governs; 

 

 2.  Only if the Arbitrator finds that the dispute is not covered by an appropriate or applicable 
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agreement of record or agreement between the crafts to the dispute, he shall then consider the established trade 

practice in the industry and prevailing practice in the locality. Where there is a previous decision of record 

governing the case, the Arbitrator shall give equal weight to such decision of record, unless the prevailing practice 

in the locality in the past ten years favors one craft. In that case, the Arbitrator shall base his decision on the 

prevailing practice in the locality. Except, that if the Arbitrator finds that a craft has improperly obtained the 

prevailing practice in the locality through raiding, the undercutting of wages or by the use of vertical agreements, 

the Arbitrator shall rely on the decision of record and established trade practice in the industry rather than the 

prevailing practice in the locality. 

 

 3.  Only if none of the above criteria is found to exist, the Arbitrator shall then consider that 

because efficiency, cost or continuity and good management are essential to the well-being of the industry, the 

interests of the consumer or the past practices of the employer shall not be ignored. The Arbitrator shall set forth 

the basis for his decision and shall explain his findings regarding the applicability of the above criteria. If lower-

ranked criteria are relied upon, the Arbitrator shall explain why the higher-ranked criteria were not deemed 

applicable. The Arbitrator's decision shall only apply to the job in dispute.   

 

Each party to the arbitration shall bear its own expense for the arbitration and agrees that the fees and expenses 

of the Arbitrator shall be borne by the losing party or parties as determined by the Arbitrator. 

 

 E.  The Arbitrator shall render a short-form decision within 5 days of the hearing based upon the 

evidence submitted at the hearing, with a written decision to follow within 30 days of the close of hearing. 

 

 F.  This Jurisdictional Dispute Resolution Procedure will only apply to work performed by Local 

Unions that represent workers employed on the Project. 

 

 G.  Any Local Union involved in a jurisdictional dispute on this Project shall continue working in 

accordance with Section 2 above and without disruption of any kind. 
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SECTION 4. AWARD 

 

 Any award rendered pursuant to this Article and the Plan shall be final and binding on the 

disputing Local Unions and the involved Constructor on this Project only and may be enforced in accordance 

with the provisions of Article VII of the Plan. Any award rendered pursuant to the alternate procedures of this 

Article shall be final and binding on the disputing Local Unions and the involved Contractor on this Project 

only, and may be enforced in any court of competent jurisdiction. Such award or resolution shall not establish 

a precedent on any other construction work not covered by this Agreement. In all disputes under this Article, 

the General Contractor and the involved Contractors shall be considered parties in interest. 

 
SECTION 5. LIMITATIONS 
 
  The Arbitrator shall have no authority to assign work to a double crew, that is, to more employees 

than the minimum required by the Contractor to perform the work involved; nor to assign work to employees 

who are not qualified to perform the work involved; nor to assign work being performed by non-union 

employees to Union employees. This does not prohibit the establishment, with the agreement of the involved 

Contractor, of composite crews where more than 1 employee is needed for the job. The aforesaid determinations 

shall decide only to whom the disputed work belongs. 

 
 
SECTION 6. NO INTERFERENCE WITH WORK 
 
 A.  There shall be no interference or interruption of any kind with the work of the Project while any 

jurisdictional dispute is being resolved. The work shall proceed as assigned by the Contractor until finally 

resolved under the applicable procedure of this Article. The award shall be confirmed in writing to the involved 

parties. There shall be no strike, work stoppage or interruption in protest of any such award. Any claims of a 

violation of this section shall be submitted and processed in accordance with the impediment to job progress 

provisions of the Plan. 

 B.  In the event a Union alleged to have engaged in an impediment to job progress is an affiliate of 
a National or International Union that is not affiliated with the Building and Construction Trades Department 
and does not wish to have the impediment to job progress charge processed through the Plan, the parties to the 
dispute shall mutually select one of the three Arbitrators designated in this Article to hear the dispute. The 
selected Arbitrator shall schedule the hearing within two business days from the date of submission. If he cannot 
hear the case within the required timeframe, one of the other Arbitrators shall be selected by the parties to hear 
the case unless all parties to the dispute agree to waive the two day time limit. The sole issue at the hearing shall 
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be whether or not a violation of this Section has in fact occurred, and the Arbitrator shall have no authority to 
consider any matter in justification, explanation or mitigation of such violation or to award damages. The 
Arbitrator's decision shall be issued in writing within 3 hours after the close of the hearing, and may be issued 
without an opinion. If any party desires an opinion, one shall be issued within 15 days, but its issuance shall not 
delay compliance with, or enforcement of, the decision. The Arbitrator may order cessation of the violation of 
this Section and other appropriate relief, and such decision shall be served on all parties by facsimile upon 
issuance. Each party to the arbitration shall bear its own expense for the arbitration and agrees that the fees and 
expenses of the Arbitrator shall be borne by the losing party or parties as determined by the Arbitrator. 
 
 

ARTICLE 11- WAGES AND BENEFITS 

 
SECTION 1. CLASSIFICATION AND BASE HOURLY RATE 
 

  All employees covered by this Agreement shall be classified in accordance with the work 

performed and paid the base hourly wage rates for those classifications as specified in the attached Schedules 

A, as amended during this Agreement. Recognizing, however, that special conditions may exist or occur on the 

Project, the parties, by mutual agreement may establish rates and/or hours for one or more classifications, which 

may differ from Schedules A. Parties to such agreements shall be the General Contractor, the Contractor 

involved, the involved Local Unions and the BTC. 
 
 
SECTION 2. EMPLOYEE BENEFIT FUNDS 
 
  A. The Contractors agree to pay contributions on behalf of all employees covered by this 

Agreement to the established employee benefit funds in the amounts designated in the appropriate Schedule A. 

Bona fide jointly trusted fringe benefit plans established or negotiated through collective bargaining during the 

life of this Agreement may be added. 

 

  B.  The Contractor agrees to be bound by the written terms of the legally established Trust 

Agreements specifying the detailed basis on which payments are to be paid into, and benefits paid out of, such 

Trust Funds but only with regard to work done on this Project and only for those employees to whom this 

Agreement requires such benefit Payments. 
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  C.  Should any contractor or Subcontractor become delinquent in the payment of 

contributions to the fringe benefit funds, then the subcontractor at the next higher tier, or upon notice of the 

delinquency claim from the Union or the Funds, agrees to withhold from the subcontractor such disputed amount 

from the next advance, or installment payment for work performed and the amount claimed and owed will be 

paid within thirty (30) days after receipt of the notification by the General Contractor, if not paid prior to said 

date by the delinquent contractor/subcontractor. 

 

ARTICLE 12 - HOURS OF WORK, PREMIUM PAYMENTS, SHIFTS AND HOLIDAYS 
 
SECTION 1. WORK WEEK AND WORK DAY 
 
 A.  The standard work week shall consist of 40 hours of work at straight time rates per one  

of the following schedule: 

 
 1)  Five-Day Work Week: Monday-Friday, 5 days, 8 hours plus 112 hour unpaid lunch 
period each day. 
 
 B.  The Day Shift shall commence between the hours of 6:00 a.m. and 9:00 a.m. and shall 

end between the hours of2:30 p.m. and 5:30 p.m. Starting and quitting times shall occur at the employees' place 

of work as may be designated by the Contractor in accordance with area practice. 

 

 C.  Notice - Contractors shall provide not less than 5 days prior notice to the Local Union 

involved as to the work week and work hours schedules to be worked or such lesser notice as may be mutually 

agreed upon. 

 
SECTION 2. OVERTIME 
 

  Overtime pay for hours outside of the standard work week and work day, described in paragraph 

A above, shall be paid in accordance with the applicable Schedule A. There will be no restriction upon the 

Contractor's scheduling of overtime or the non-discriminatory designation of employees who shall be worked, 

except as noted in Article 5, Section 2. There shall be no pyramiding of overtime pay under any circumstances. 

The Contractor shall have the right to schedule work so as to minimize overtime. 
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SECTION 3. SHIFTS 
 
 A.  Flexible Schedules - Scheduling of shift work shall remain flexible in order to meet 

Project schedules and existing Project conditions including the minimization of interference with traffic. It is 

not necessary to work a day shift in order to schedule a second shift. Shifts must be worked a minimum of five 

consecutive work days, must have prior approval of the GC and must be scheduled with not less than five work 

days notice to the Local Union. 

 B.  Second/Shift - The second shift (starting between 2 p.m. and 8p.m.) shall consist of 8 

hours work for an equal number of hours pay at the straight time rate plus 15% in lieu of overtime and exclusive 

of a 112 hour unpaid lunch period. 

 
 C.  Flexible Starting Times - Shift starting times will be adjusted by the Contractor as 

necessary to fulfill Project requirements subject to the notice requirements of Paragraph A. 

 
 D.  It is agreed that when project circumstances require a deviation from the above shifts, the 

involved unions, contractors and the General Contractor shall adjust the starting times of the above shifts or 

establish shifts which meet the project requirements. It is agreed that neither party will unreasonably withhold 

their agreement. 

 
SECTION 4. HOLIDAYS 
 
 A.  Schedule - There shall be 8 recognized holidays on the Project:  

New Year’s Day 

Presidents Day Memorial Day  

Fourth of July 

Labor Day  

Veterans Day  

Thanksgiving Day  

Christmas Day 

* Presidential Election Day shall be observed as a holiday in a general election year. Work shall be scheduled on 

Good Friday, Columbus Day and the Friday after Thanksgiving pursuant to the craft's Schedule A.  All said 

holidays shall be observed on the dates designated by New Jersey State Law. In the absence of such designations, 

they shall be observed on the calendar date except those holidays which occur on Sunday shall be observed on 

the following Monday. Holidays falling on Saturday are to be observed on the preceding Friday. 
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 B.  Payment - Regular holiday pay, if any, and/or premium pay for work performed on such 

a recognized holiday shall be in accordance with the applicable Schedule A. 

 

 C.  Exclusivity - No holidays other than those listed in Section 4-A above shall be recognized 

nor observed. 

 

SECTION 5. REPORTING PAY 

 

 A.  Employees who report to the work location pursuant to regular schedule and who are not 

provided with work or whose work is terminated early by a Contractor, for whatever reason, shall receive 

minimum reporting pay in accordance with the applicable Schedule A. 

 
 B.  When an employee, who has completed their scheduled shift and left the Project site, is 

"called back" to perform special work of a casual, incidental or irregular nature, the employee shall receive pay 

for actual hours worked with a minimum guarantee, as may be required by the applicable Schedule A. 

 

 C.  When an employee leaves the job or work location of their own volition or is discharged 

for cause or is not working as a result of the Contractor's invocation of Section 7 below, they shall be paid only 

for the actual time worked. 

 

 D.  There shall be no pay for time not actually worked except as specifically set forth in this 

Agreement or except where specifically provided in an applicable Schedule A. 

 

 E.  Except as specifically set forth in this Article there shall be no premiums, bonuses, 

hazardous duty, high time or other special payments of any kind. 

 

SECTION 6. PAYMENT OF WAGES 

 A.  Payday - Payment shall be made by check, drawn on a New Jersey bank with branches 

located within commuting distance of the job site. Paychecks shall be issued by the Contractor at the job site by 

10 a.m. on Thursdays. In the event that the following Friday is a bank holiday, paychecks shall be issued on 

Wednesday of that week. Not more than 3 days wages shall be held back in any pay period. Paycheck stubs shall 

contain the name and business address of the Contractor, together with an itemization of deductions from gross 

wages. 
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 B.  Termination-Employees who are laid-off or discharged for cause shall be paid in full for 

that which is due them at the time of termination. The Contractors shall also provide the employee with a written 

statement setting forth the date of layoff or discharge. 

 

SECTION 7. EMERGENCY WORK SUSPENSION 
 

A Contractor or GC may, if considered necessary for the protection of life and/or safety of 

employees or others, suspend all or a portion of Project Work. In such instances, employees will be paid for 

actual time worked, provided, however that when a Contractor request that employees remain at the job site 

available for work, employees will be paid for "stand-by" time at their hourly rate of pay. 

 
SECTION 8. INJURY/DISABILITY 
 

  An employee who, after commencing work, suffers a work-related injury or disability while 

performing work duties, shall receive no less than 8 hours wages for that day. Further, the employee shall be 

rehired at such time as able to return to duties provided there is still work available on the Project for which the 

employee is qualified and able to perform. 

 
SECTION 9. TIME KEEPING 
 

  A Contractor may utilize brassing or other systems to check employees in and out. Each employee 

must check in and out. The Contractor will provide adequate facilities for checking in and out in an expeditious 

manner. 

 
SECTION 10. MEAL PERIOD 
 

  A Contractor shall schedule an unpaid period of not more than 1/2 hour duration at the work 

location between the 3rd and 5th hour of the scheduled shift. A Contractor may, for efficiency of operation, 

establish a schedule which coordinates the meal periods of two or more crafts. If an employee is required to work 

through the meal period, the employee shall be compensated in a manner established in the applicable Schedule 

A. 
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SECTION 11. BREAK PERIODS 
 

  There will be no rest periods, organized coffee breaks or other non-working time established 

during working hours. Individual coffee containers will be permitted at the employee's work location. Local area 

practice will prevail for coffee breaks that are not organized. 

 
ARTICLE 13 - APPRENTICES 

 
SECTION 1. RATIOS 
 

  Recognizing the need to maintain continuing supportive programs designed to develop adequate 

numbers of competent workers in the construction industry and to provide craft entry opportunities for 

minorities, women and economically disadvantaged non-minority males, Contractors will employ apprentices 

in their respective crafts to perform such work as is within their capabilities and which is customarily performed 

by the craft in which they are indentured. Contractors may utilize apprentices and such other appropriate 

classifications as are contained in the applicable Appendix A in a ratio not to exceed the ratio provided in the 

applicable Appendix A providing prevailing wage and fringe benefits as defined in NJ.S.A. 34: 11-56.26(9) for 

the classification in Ocean County, New Jersey. Apprentices and such other classifications as are appropriate 

shall be employed in a manner consistent with the provisions of the appropriate collective bargaining agreement 

listed in Schedule A. 

 
SECTION 2. DEPARTMENT OF LABOR 
 

  To assist the Contractors in attaining a maximum effort on this Project, the Unions agree to work 

in close cooperation with, and accept monitoring by, the New Jersey State and Federal Departments of Labor to 

ensure that minorities, women, or economically disadvantaged are afforded opportunities to participate in 

apprenticeship programs which result in the placement of apprentices on this Project. To further ensure that this 

Contractor effort is attained, up to 50% of the apprentices placed on this Project should be first year, minority, 

women or economically disadvantaged apprentices. The Local Unions will cooperate with Contractor request 

for minority, women or economically disadvantaged referrals to meet this Contractor effort. 
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SECTION 3. HELMETS TO HARDHATS 
 

  The Employers and the Unions recognize a desire to facilitate the entry into the building and 

construction trades of veterans who are interested in careers in the building and construction industry. The 

Employers and Unions agree to utilize the services of the Center for Military recruitment, Assessment and 

Veterans Employment (hereinafter "Center") and the Center's "Helmets to Hardhats" program to serve as a 

resource for preliminary orientation, assessment of construction aptitude, referral to apprenticeship programs or 

hiring halls, counseling and mentoring, support network, employment opportunities and other needs as identified 

by the parties. 

  The Unions and Employers agree to coordinate with the Center to create and maintain an 

integrated database of veterans interested in working on the Project and of apprenticeship and employment 

opportunities for the Project. To the extent permitted by law, the Unions will give credit to such veterans for 

bona fide, provable past experience. 
 
 

ARTICLE 14 - SAFETY PROTECTION OF PERSON AND PROPERTY 

 
SECTION 1. SAFETY REQUIREMENTS 
 

Each Contractor will ensure that applicable OSHA requirements and other requirements set forth 

in the contract documents are at all times maintained on the Project and the employees and Unions agree to 

cooperate fully with these efforts. Employees must perform their work at all times in a safe manner and protect 

themselves and the property of the Contractor and the Owner from injury or harm. Failure to do so will be 

grounds for discipline, including discharge. 

 
SECTION 2. CONTRACTOR RULES 
 

  Employees covered by this Agreement shall at all times be bound by the reasonable safety, 

security, and visitor rules as established by the Contractors and the GC for this Project. Such rules will be 

published and posted in conspicuous places throughout the Project. 

 
SECTION 3. INSPECTIONS 
 

  The Contractors and GC retain the right to inspect incoming shipments of equipment, apparatus, 

machinery and construction materials of every kind.
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ARTICLE 15 - NO DISCRIMINATION 

 
SECTION 1. COOPERATIVE EFFORTS 
 

  The Contractors and Unions agree that they will not discriminate against any employee or 

applicant for employment because of race, color, religion, sex, national origin or age in any manner prohibited 

by law or regulation. It is recognized that special procedures maybe established by Contractors and Local Unions 

and the New Jersey State Department of Labor for the training and employment of persons who have not 

previously qualified to be employed on construction projects of the type covered by this Agreement. The parties 

to this Agreement will assist in such programs and agree to use their best efforts to ensure that the goals for 

female and minority employment are met on this project. 
 
 
SECTION 2. LANGUAGE OF AGREEMENT 
 

The use of the masculine or feminine gender in this Agreement shall be construed as including 
 
both genders. 

ARTICLE 16 – GENERAL TERMS 

 
SECTION 1. PROJECT RULES 
 

  The GC and the Contractors shall establish such reasonable Project rules as are appropriate for 

the good order of the Project, provided they do not violate the terms of this agreement. These rules will be 

explained at the pre-job conference and posted at the Project site and may be amended thereafter as necessary. 

Failure of an employee to observe these rules and regulations shall be grounds for discipline, including discharge. 

The fact that no order was posted prohibiting a certain type of misconduct shall not be a defense to an employee 

disciplined or discharged for such misconduct when the action taken is for cause. 

 
SECTION 2. TOOLS OF THE TRADES 
 

  The welding/cutting torch and chain fall, are tools of the trade having jurisdiction over the work 

performed. Employees using these tools shall perform any of the work of the trade. There shall be no restrictions 

on the emergency use of any tools or equipment by any qualified employee or on the use of any tools or 

equipment for the performance of work within the employee's jurisdiction. 
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SECTION 3. SUPERVISION 
 

Employees shall work under the supervision of the craft foreperson or general foreperson. 
 
 

SECTION 4. TRAVEL ALLOWANCES 
 

  There shall be no payments for travel expenses, travel time, subsistence allowance or other such 

reimbursements or special pay except as expressly set forth in this Agreement and in Schedule A. 

 
SECTION 5. FULL WORK DAY 
 

  Employees shall be at their staging area at the starting time established by the Contractor and shall 

be returned to their staging area by quitting time after performing their assigned functions under the supervision 

of the Contractor. The signatories reaffirm their policy of a fair day's work for a fair day's wage. 
 
 
SECTION 6. COOPERATION 
 

  The General Contractor and the Unions will cooperate in seeking any NJ State Department of 

Labor approvals that may be required for implementation of any terms of this Agreement. 

 
ARTICLE 17 - SAVINGS AND SEPARABILITY 

 
SECTION 1. THIS AGREEMENT 
 

  In the event that the application of any provision of this Agreement is enjoined, on either an 

interlocutory or permanent basis, or otherwise found in violation of law, the provision involved shall be rendered, 

temporarily or permanently, null and void but the remainder of the Agreement shall remain in full force and 

effect. In such event, the Agreement shall remain in effect for contracts already bid and awarded or in 

construction where the Contractor voluntarily accepts the Agreement. The parties to this Agreement will enter 

into negotiations for a substitute provision in conformity with the law and the intent of the parties for contracts 

to be let in the future. 
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SECTION 2. THE BID SPECIFICATIONS 
 

  In the event that the General Contractor's bid specifications, or other action, requiring that a 

successful bidder become signatory to this Agreement is enjoined, on either an interlocutory or permanent basis, 

or otherwise found in violation of law such requirement shall be rendered, temporarily or permanently, null and 

void but the Agreement shall remain in full force and effect to the extent allowed by law. In such event, the 

Agreement shall remain in effect for contracts already bid and awarded or in constructions where the Contractor 

voluntarily accepts the Agreement. The parties will enter into negotiations as to modifications to the Agreement 

to reflect the court action taken and the intent of the parties for contracts to be let in the future. 

 
SECTION 3. NON-LIABILITY 
 
  In the event of an occurrence referenced in Section 1 or Section 2 of this Article, neither the 

Owner, the GC, or any Contractor, or any signatory Union shall be liable, directly or indirectly, for any action 

taken, or not taken, to comply with any court order, injunction or determination. Project bid specifications will 

be issued in conformance with court orders in effect and no retroactive payments or other action will be required 

if the original court determination is ultimately reversed. 

 
SECTION 4. NON-WAIVER 
 

Nothing in this Article shall be construed as waiving the prohibitions of Article 7 as to signatory 

Contractors and signatory Unions. 

 
ARTICLE 18 - FUTURE CHANGES IN SCHEDULE A AREA CONTRACTS 

 
SECTION 1. CHANGES TO AREA CONTRACTS 
 
 A.  Schedules A to this Agreement shall continue to full force and effect until the Contractor 

and/or Union parties to the Area Collective Bargaining Agreements which are the basis for Schedules A notify 

the General Contractor in writing of the mutually agreed upon changes in provisions of such agreements which 

are applicable to the Project, and their effective dates. 

 B.  It is agreed that any provisions negotiated into Schedules A collective bargaining 

agreements will not apply to work on this Project if such provisions are less favorable to this Project than those 

uniformly required of contractors for construction work normally covered by those agreements; nor shall any 

provisions be recognized or applied on this Project if it may be construed to apply exclusively, or predominantly, 

to work covered by this Project Agreement. 
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 C.  Any disagreement between signatories to this Agreement over the incorporation into 

Schedules "A" of provisions agreed upon in the renegotiations of Area Collective Bargaining Agreements shall 

be resolved in accordance with the procedure set forth in Article 9 of this Agreement. 

 

SECTION 2. LABOR DISPUTES DURING AREA CONTRACT NEGOTIATIONS 
 

  The Unions agree that there will be no strikes, work stoppages, sympathy actions, picketing, 

slowdowns or other disruptive activity or other violations of Article 7 affecting the Project by any Local Union 

involved in the renegotiations of Area Local Collective Bargaining Agreements nor shall there by any lock-out 

on the Project affective a Local Union during the course of such renegotiations. 
 
 
IN WITNESS WHEREOF the parties have caused this Agreement to be executed and effective as of 
 
the  ________ day __________________, 20____.  

 
___________________________________________ Monmouth & Ocean Counties Building and  
General Contractor      Construction Trades Council, AFL-CIO 
 
 
_____________________________________  ________________________________________ 
 Thomas DeBartolol/President 
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Union Affiliates: 
 

Asbestos, Lead & Hazardous Waste Laborers, Local 78 

_______________________________________________ 
 
Boilermakers, Local 28 

          

 
Bricklayers and Allied Crafts Workers, Local S ADCINJ 

          

 
Carpenters, Local 255 

          

 
Cement Masons, Local 592 

          

 
Dockbuilders, Local 179 

          

 
Dockbuilders, Local 1556 

          

 
Electrical Workers, Local 400 

          

 
Elevator Constructors, LocalS 

          

 
Heat & Frost Insulators and Allied Workers, Local 32 
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Heat & Frost Insulators and Allied Workers, Local 89 

          

 
Heavy Construction Laborers, Local 172 

          

 
Heavy Construction Laborers, Local 472 

          

 
Ironworkers, Local ll 

          

 
Ironworkers, Local 399 

 
          
 

Laborers, Local 77 

          

 
Millwrights, Local 715 

          

 
Operating Engineers, Local 825 

          

 
Painters and Allied Trades, District Council Local 711 

          

 
Plumbers and Pipefitters, Local 9 
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Plumbers and Pipefitters, Local 322 

          

 
Roofers, Local, 4 

          

 
Roofers, Local 30 

          

 
Sheet Metal Workers, Local 27 

          

 
Sheet Metal Workers (Sign Hangers) Local 137 

          

 
Sprinkler Fitters, Local 669 

          

 
Sprinkler Fitters, Local 696 

          

 
Teamsters, Local 469 

          

 
Tile/Marble/Terrazzo Workers, Local 7 
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SCHEDULE A 
 
A COPY OF EACH UNION'S CURRENT COLLECTIVE BARGAINING AGREEMENT IS INCLUDED 
AS PART OF SCHEDULE A BY REFERENCE, UPON EXECUTION BY THE SIGNATORY LOCAL. 
 
Asbestos, Lead & Hazardous Waste Laborers, Local 78 
 
Boilermaker, Local 28 
 
Bricklayers and Allied Crafts Workers, LocalS ADCINJ 
 
Carpenters, Locals 255 
 
Cement Masons, Local 592 
 
Dockbuilders, Local 179 
 
Dockbuilders, Local 1556 
 
Electrical Workers, Local 400 
 
Elevator Constructors, LocalS 
 
Heavy Construction Laborers, Local 172 
 
Heavy Construction Laborers, Local 472 
 
Ironworkers, Local 11 
 
Ironworkers, Local 399 
 
Laborers, Local 77 
 
Insulators and Allied Workers, Local 32 
 
Insulators and Allied Workers, Local 89 
 
Millwrights, Local 715 
 
Operating Engineers, Local 825 
 
Painters and Allied Trades, District Council 711 
 
Plumbers and Pipefitters, Local 9 
 
Plumbers and Pipefitters, Local 322 
 
Roofers, Local 4 
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Roofers, Local 30 
 
Sheet Metal Workers, Local 27 
 
Sheet Metal Workers (Sign Hangers), Local 137 
 
Sprinkler Fitters, Local 669 
 
Sprinkler Fitters, Local 696 
 
Teamsters, Local 469 
 
Tile/Marble/Terrazzo Workers, Local 7 
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PROJECT LABOR AGREEMENT 
 

COVERING CONSTRUCTION AND RENOVATIONS OF "REBUILDING OUR 
SCHOOLS" REFERENDUM APPROVED BY VOTERS JANUARY 22, 2019, 
TOMS RIVER REGIONAL SCHOOLS INITIATIVE, IN PHASES @ VARIOUS 
LOCATIONS IN TOMS RIVER, NEW JERSEY 

 
 
The parties hereby agree that all Tele-data work and associated electrical work performed on any of the sites 

during construction shall be done by employees represented by the signatory unions. For the purpose of this 

Agreement, Tele-data work shall include, but not limited to, the following: All receiving, placement, installation, 

operation, testing, inspection, maintenance, repair and service of radio, television, video, data, voice, sound, 

emergency call, microwave and visual production and reproduction apparatus, equipment and appliances used 

for domestic, commercial, education and entertainment purposes; all installation and erection of equipment, 

apparatus or appliance, cables and/or wire, emergency power (batteries) and all directly related work which 

becomes an integral part of the telecommunication and/or telecommunications related systems repair and service 

maintenance work of telecommunications systems and devices including, but not limited to, Private Branch 

Exchanges (PBX-PABX), Key equipment-owned, CCTV, CATV, card access, Systems RS 232 ethernet and/or 

any local area network system associated with computer installation. 

 

 
 
________________________________________ SIGNATORY UNIONS 
General Contractor  

By:    ___________________________________  By:__________________________________ 
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PROJECT LABOR AGREEMENT 
 

COVERING CONSTRUCTION AND RENOVATIONS OF "REBUILDING OUR 
SCHOOLS" REFERENDUM APPROVED BY VOTERS JANUARY 22, 2019, TOMS 
RIVER REGIONAL SCHOOLS INITIATIVE, IN PHASES @ VARIOUS LOCATIONS 
IN TOMS RIVER, NEW JERSEY 

 

 

 General Contractor agrees that when subcontracting for prefabrication of H.V.A.C. duct and other 

related sheet metal, such prefabrication shall be subcontracted to fabricators who pay their employees engaged 

in such fabrication not less than the prevailing wage for comparable sheet metal fabrication as established under 

agreements between local affiliates of Sheet Metal Workers' International Association and local sheet metal 

fabricators. 

 

 General Contractor and the Sheet Metal Workers' International Association agree to work with 

fabrication shops referenced in the Addendum. This joint effort will be directed at improving fabricators' 

competitiveness through the application of continuous improvement principles. 

 

 

 

_________________________________________  ________________________________________

General Contractor Sheet Metal Workers' International Assoc.  

 Local #27 
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PROJECT LABOR AGREEMENT 
 

COVERING CONSTRUCTION AND RENOVATIONS OF "REBUILDING OUR 
SCHOOLS" REFERENDUM APPROVED BY VOTERS JANUARY 22, 2019, TOMS 
RIVER REGIONAL SCHOOLS INITIATIVE, IN PHASES @ VARIOUS 
LOCATIONS IN TOMS RIVER, NEW JERSEY 

 
LETTER OF ASSENT 

 
 Re:  Project Labor Agreement  

Monmouth & Ocean Counties Building & Construction Trades Council, AFL-CIO 
and Toms River Regional Schools (the "Agreement') 

 
The undersigned, as a General Contractor, Contractor(s) or Subcontractor(s) on a Contract which is part of a 
large project construction for Toms River Regional Schools, for and in consideration of the award of a Contract 
to perform work on said Project, and in further consideration of the mutual promises made in the Project Labor 
Agreement, a copy of which was received and is acknowledged, hereby: 
 
 (1)  On behalf of itself and all its employees, accepts and agrees to be bound by the terms and 

conditions of the Project Labor Agreement, together with any and all amendments and 
supplements now existing or which are later made thereto, and understands that any act of non-
compliance with all such terms and conditions will subject the non-complying Contractor or 
employee(s) to being prohibited from the Project Site until full compliance is obtained. 

 
 (2)  Certifies that it has no commitments or agreements that would preclude its full compliance with 

the terms and conditions of said Projects Labor Agreement. 
 
 (3)  Agrees to secure from any Contractor(s) (as defined in said Project Labor Agreement) which is or 

becomes a Subcontractor(s) (of any tier), a duly executed Letter of Assent in form identical to this 
document prior to commencement of any work. 

 

____________________________________________ 
Company Name 
 
 
By: ______________________________________  Contract Number _______________________ 
 
Title: ______________________________________  General Contractor______________________ 
 
Date: ______________________________________ 
 
cc: (Unions employed by Contractor) 
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 V.  GENERAL INSTRUCTIONS TO BIDDERS
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5.1 • INVITATION TO BID 
 
In accordance with Bid Solicitation Notice, sealed Bid Proposals will be received by the Board of Education 
until the time and on the day stipulated in the "Advertisement" for the work, supplies, materials, equipment and 
other facilities required for the Project as set forth in these complete specifications.  Each Bidder is required to 
read carefully all documents pertaining to this Project, and to comply with all stipulations, since in fairness to 
those who submit Bids properly, all Bidders will be held to strict compliance with such documents.  Bids must 
be submitted on a copy of the "Proposal Form", in sealed envelopes bearing on the outside the following 
information:  Bid Number 
   Title of Bid 
   Name & Address of Bidder 
 
Bid Proposals not submitted and filed in accordance with instructions contained herein and in the advertisement 
shall be rejected as non-responsive. Bids Proposals that are incomplete, conditional or obscure may be rejected 
as not meeting specification requirements. 
 
Bid Proposals shall remain open for acceptance and may not be withdrawn for a period of sixty (60) days after 
bid opening date. 
 
When a Bid Proposal is made by an individual, his post office address shall be stated, and he shall sign the Bid 
Proposal; when made by a firm or partnership, its name and post office address shall be stated and the Bid 
Proposal shall be signed by one or more partners; when made by a corporation, its name and principal post office 
address shall be stated and the Bid Proposal shall be signed by an authorized official.  Before award is made to 
a Bidder not a resident of the State, such Bidder shall designate a proper agent in the State on whom service can 
be made in event of litigation. 
 

5.1.1 • BIDDER RESPONSIBILITY 
 

TRRS assumes no responsibility and bears no liability for costs incurred by Bidders in the preparation and 
submittal of Bid Proposals in response to this Bid Solicitation. 
 
Bidder assumes sole responsibility for the complete effort required in this Bid Proposal.  No special consideration 
shall be given after Bid Proposals are opened because of a Bidder’s failure to be knowledgeable of all the 
requirements of this Bid Solicitation.  By submitting a Bid Proposal, the Bidder represents that he has satisfied 
himself, from his own investigation, of all of the requirements of this Bid Solicitation. 
No worker who has been convicted or indicted for violation of N.J.S.A. 2C:7-1 et seq., N.J.S.A. 2C:14-1 et seq., 
or N.J.S.A. 2C:35B-1 et seq. shall be permitted on site. 
Criminal History Background Check:  Pursuant to N.J.S.A. 18A:6-7.1, all providers of work for this contract 
shall submit to TRRS evidence or proof that each provider’s employee and/or subcontractor to be assigned to 
provide work under this contract and that will come in regular contact with students has had a criminal history 
background check.  Said evidence or proof shall be submitted prior to the commencement of any work and 
indicate that no criminal history record exists on file for that employee or subcontractor.  Failure to provide 
prior to the commencement of contract a proof of criminal history background check for any employee or 
subcontractor that will come in regular contact with students may be cause for breach of contract.  If it is 
discovered during the course of the contract that an employee or subcontractor has a disqualifying criminal 
history, or the employee or subcontractor has not had a criminal history check ground check, that employee or 
subcontractor is to be immediately removed as a service provider. 
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The Contractor and its Subcontractors shall pre-register with the Construction Manager all workers who shall be 
present on site by submission of a picture driver’s license, passport, or work visa.  The Construction Manager 
shall issue an identification badge which shall be worn and visible by all workers on site. 
Contractor shall provide portable toilets to be used by all workers on site. 
All workers shall be restricted to defined work areas and shall not travel outside of such areas including ingress 
and egress to and from such areas as are prescribed.  Violators of such restricted areas shall be prohibited from 
working on the site. 

5.1.2 ∙ CONTRACT ASSIGNMENT 
 
The Bidder shall not assign the whole or any part of this Contract without written consent of TRRS. 

 
5.1.3 ∙ SUBCONTRACTORS 

 
TRRS will recognize only the successful Bidder for the proper execution of the entire work under the Contract. 
Bidders are reminded that the Subcontractors listed within Bidder’s Proposal may not be changed, except after 
Contract award in the case of failure of performance or other Contract breach where a change is needed to protect 
TRRS.  Approval of replacement Subcontractor by Owner in no way relieves the Contractor from full 
responsibility for fulfilling all conditions of the Contract. 
 
If Owner has a reasonable objection to any proposed replacement Subcontractor, the successful Bidder shall 
submit an acceptable substitute without an increase in bid price. 

 
5.1.4 ∙ CHALLENGE OF BID SOLICITATION SPECIFICATIONS 

Pursuant to NJS18A:18A-15, any prospective Bidder who wishes to challenge a Bid Solicitation specification 
shall file such challenges in writing with the purchasing agent no less than three business days prior to the opening 
of the Bid Proposals.  Challenges filed after that time shall be considered void and having no impact on TRRS 
or the award of a Contract. 
 
 5.2 • BID PROPOSAL WITHDRAWAL – (BY BIDDER) 
 
Bid Proposals may be withdrawn upon written request received from Bidders prior to the time fixed for the Bid 
Opening.  Right for withdrawal of a Bid Proposal is lost after a Bid has been opened.  If any error has been made 
in the bid amount, request for relief from the bid may be made in writing to the Board Secretary, Toms River 
Board of Education.  An authorized corporate officer shall sign the written request.  A determination of whether 
the Bidder will be released shall be at the sole discretion of the Board of Education.  The Board shall issue their 
finding within five (5) days of receipt of all pertinent information relating to such request for relief. 
 

5.2.1 • BID MODIFICATIONS (BY TRRS) 
 

Modifications to the Bid Solicitation specifications can only be authorized by the Purchasing Department.  Any 
changes will be confirmed in writing by an Addendum to the Bid Solicitation pursuant to NJSA 18A:18A-21c. 
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 5.3 • CONSIDERATION OF BID PROPOSAL 
 
Contracts will be awarded, if at all, as detailed in Paragraphs 7-12 inclusive of Section IX. Work Scope of this 
Bid Solicitation and subject to the availability and appropriation of sufficient funds pursuant to N.J.S.A. 
18A:18A-42.  The awards will be made, or rejected within sixty (60) days from the date of the opening of the 
Bid Proposals, except that the Bid Proposals of any Bidders who consent thereto may, at the request of TRRS, 
be held for consideration for such longer period as may be agreed. 
 
Pursuant to N.J.S.A. 18A:18A-36, all bid security except the security of the three (3) apparent lowest responsible 
Bidders shall, if requested, be returned after 10 days from the opening of the bids, Sundays and holidays excepted 
and the Bid Proposals of such Bidders shall be considered as withdrawn. 
 
 
 
Within three days after the awarding of the contract and the approval of the awarded contractor’s performance 
bond the security of the remaining unsuccessful Bidders shall be returned to them.. 
 
The Board of Education reserves the right to waive any non-material informality or technicality in any 
submission in accordance with applicable laws.  The Board of Education reserves the right to reject all Bid 
Proposals in accordance with N.J.S.A. 18A:18A-22.  The Board of Education reserves the right, upon rejection 
of all Bid Proposals, to re-advertise for new Bid Proposals. 
 

5.3.1 ∙ EQUAL PRICES 
 
Pursuant to 18A:18A-37(d), when two or more Bidders submit equal prices and the prices are the lowest 
responsible Bids, the Board may award the Contract, in accordance with the statutory requirements, to the vendor 
whose response, in the discretion of the Board, is the most advantageous, price and other factors considered. 
 

5.3.2 ∙ SIGNATURES 
 

All documents submitted to the Board shall be signed in ink with original signature.  The Board will not accept 
facsimile or rubber stamp signatures. 
 

5.4 • PRE-QUALIFICATION OF BIDDERS 
 

Each Bidder or listed Subcontractor whose Bid or Bid Proposal exceeds $20,000.00 must comply with all 
provisions of N.J.S.A. 18A:18A-26 , which requires that a contractor or Subcontractor on a public works project 
for a Board of Education must first have been qualified by the State of New Jersey.  

 
Each Bidder and applicable Subcontractor must submit with his Bid Proposal a Notice of Classification form 
issued by the State of New Jersey showing pre-qualification of the Bidder for this project in accordance with 
standards of New Jersey Department of the Treasury, Division of Property Management and Construction. 
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AFFIRMATIVE ACTION:  No public works contract shall be awarded by the State, County, Municipality, or 
other political subdivisions of the State or any agency or authority created by any of the aforementioned nor shall 
any form which has not agreed or guaranteed to afford equal opportunity in performance of the contract in 
accordance with an affirmative action program approved by the State Treasurer (NJAC 17:27) be accepted.  
Affirmative action evidence must be received prior to signing the contract.  Evidence for a construction contract 
is the completed form AA201. 
 
AMERICANS WITH DISABILITIES ACT OF 1990:  The Contractor must comply with all provisions of the 
Americans with Disabilities Act (ADA) PL101-336, in accordance with 42 USC S121 01 et seq. 
 
FACILITIES FOR HANDICAPPED PERSONS:  Pursuant to NJSA 18A:18A-17 every Board of Education 
shall require that all plans and specifications for Bid solicitations on any contract with the Board of Education 
construction, remodeling or renovation of any public building shall provide facilities for the physically 
handicapped. 
 
AMERICAN GOODS & PRODUCTS: Pursuant to N.J.S.A. 18A:18A-20 American goods and products are 
to be used where possible. 
 
ANTI-DISCRIMINATION/CIVIL RIGHTS:  All Bidders must comply with the requirements of  
N.J.S.A. 10:2-1: 
Antidiscrimination provisions. Every contract for or on behalf of the State or any county or municipality or other political 
subdivision of the State, or any agency of or authority created by any of the foregoing, for the construction, alteration or repair 
of any public building or public work or for the acquisition of materials, equipment, supplies or services shall contain 
provisions by which the contractor agrees that: 

a. In the hiring of persons for the performance of work under this contract or any subcontract hereunder, or for the 
procurement, manufacture, assembling or furnishing of any such materials, equipment, supplies or services to be 
acquired under this contract, no contractor, nor any person acting on behalf of such contractor or subcontractor, shall, 
by reason of race, creed, color, national origin, ancestry, marital status, gender identity or expression, affectional or 
sexual orientation or sex, discriminate against any person who is qualified and available to perform the work to which 
the employment relates; 
b. No contractor, subcontractor, nor any person on his behalf shall, in any manner, discriminate against or intimidate 
any employee engaged in the performance of work under this contract or any subcontract hereunder, or engaged in the 
procurement, manufacture, assembling or furnishing of any such materials, equipment, supplies or services to be 
acquired under such contract, on account of race, creed, color, national origin, ancestry, marital status, gender identity 
or expression, affectional or sexual orientation or sex; 
c. There may be deducted from the amount payable to the contractor by the contracting public agency, under this 
contract, a penalty of $50.00 for each person for each calendar day during which such person is discriminated against 
or intimidated in violation of the provisions of the contract; and 
d. This contract may be canceled or terminated by the contracting public agency, and all money due or to become due 
hereunder may be forfeited, for any violation of this section of the contract occurring after notice to the contractor 
from the contracting public agency of any prior violation of this section of the contract. 

No provision in this section shall be construed to prevent a board of education from designating that a contract, subcontract or 
other means of procurement of goods, services, equipment or construction shall be awarded to a small business enterprise, 
minority business enterprise or a women’s business enterprise pursuant to P.L.1985, c.490 (C.18A:18A-51 et seq.). 

https://advance.lexis.com/search/?pdmfid=1000516&crid=88a94c70-0a48-45b4-9410-6bb09804ed24&pdsearchterms=N.J.S.A.+10%3A2-1&pdstartin=hlct%3A1%3A1&pdtypeofsearch=searchboxclick&pdsearchtype=SearchBox&pdqttype=and&pdquerytemplateid=&ecomp=1gr9k&prid=649b6c1c-7ce4-4040-bb33-8c62a770846c
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DEBARMENT/DISQUALIFICATION/SUSPENSION:  The Board of Education of the Toms River 
Regional Schools will not enter into Contract with any person, company or firm that is on the State Department 
of Labor and Workforce Development debarment list; the Prevailing Wage debarment list; the State of New 
Jersey Consolidated Debarment Report (https://www.state.nj.us/treasury/revenue/debarment/index.shtml ); or, 
the Federal System for Award – (https://www.sam/gov/SAM/ ) 
 
EQUAL EMPLOYMENT OPPORTUNITY (EEO):  If awarded a Contract, your company/firm will be 
required to comply with the requirements of N.J.S.A. 10:5-31 et seq. and N.J.A.C. 17:27. 
 
OPEN PUBLIC RECORDS ACT (OPRA):  Pursuant to the New Jersey Open Public Records Act (N.J.S.A. 
47:1A-1, et seq.), interested parties may contact the Purchasing Department after a bid opening to request a 
Public Record Request Form to obtain bid information. 
 
PAY TO PLAY:  Submission of List of Political Contributions by Vendors to State, Local Agencies - 
Pursuant to N.J.A.C. 6A:23A-6.3, boards of education may not award contracts of $17,500.00 or greater to any 
vendor that contributed more than the reportable amount (currently $300.00) to a board member during the 
previous year.  This rule also prohibits vendors from making contributions of more than the reportable amount 
(currently $300.00) to individual board members during the life of the contract.   
 
This regulation also applies the disclosure requirements in N.J.S.A. 19:44A-20.26 to contracts required by law 
to be publicly advertised for Bids.  Therefore, the regulation to file a Political Contribution Disclosure applies to 
all contracts of $17,500.00 or greater, regardless of the basis upon which the contract was awarded.   
 
This rule allows the Political Contribution Disclosure forms already in use for non-fair and open contracts to be 
used for all contracts.  Political Contribution Disclosure forms are included in this Bid solicitation package. 
 
Annual Disclosure Statement by Business Entities of Contributions filed with ELEC - Business entities are 
responsible for filing an annual disclosure statement of political contributions with the New Jersey Election Law 
Enforcement Commission (ELEC) pursuant to N.J.S.A. 19:44A-20.27 if they receive in excess of $50,000 from 
public entities in a calendar year.  Business entities are responsible for determining if filing is necessary.  
Additional information on this requirement is available from ELEC at 888-313-3532 or at www.elec.state.nj.us. 
 
PREVAILING WAGE:  Special attention of Bidders is called to the prevailing wage requirements established 
by N.J.S.A. 34:11-56.27 et seq.  Each contractor or any Subcontractor shall comply with the New Jersey 
Prevailing Wage Act Laws, and this Act is hereby made a part of every contract entered into on behalf of TRRS 
except those contracts which are not within the contemplation of the Act. 
 
a. All workmen employed in the performance of every contract in which the contract sum is in excess of 

$2,000.00 and Work to which TRRS is a party, shall be paid not less than the Prevailing Wage Rate as 
designed by the Commissioner of Labor and Workforce Development or his duly authorized representative. 

b. Please be advised that N.J.A.C. 12:60-2.1, 5.1 and 6.1, pursuant to the New Jersey Prevailing Wage Act, 
N.J.S.A. 34:11-56.25 et seq., requires that all public works employers shall submit a certified payroll record 
to the public body or lessor which contracted for the public work project each payroll period within ten (10) 
days of the payment of wages.  The public body shall receive, file and make available for inspection during 
normal business hours the certified payroll records. 

https://www.state.nj.us/treasury/revenue/debarment/index.shtml
https://www.sam/gov/SAM/
http://www.elec.state.nj.us/
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c. TRRS may terminate the Work if Contractor pays less than prevailing wage. 
d.  The Ocean County NJ prevailing wage rates that are applicable to this project, as published by the 

Department of Labor and Workforce Development in conformance with N.J.S.A. 34:11-56.27, are hereby 
made a part of this Bid and resulting contract.  Copies of these wage rates may be obtained from the State 
of New Jersey Department of Labor and Workforce Development, Division of Wage and Hour Compliance 
– Public Contracts Section, P.O. Box 389, Trenton NJ 08625-0389 and/or viewed at 
https://www.nj.gov/labor/wagehour/wagerate/CurrentWageRates.html.  Prevailing Wage rates in effect on 
date of Bid Receipt will be on file in the Purchasing Department and available for review by the Bidder. 

 
A copy of the certified payroll form may be obtained by contacting the New Jersey Department of Labor and 
Workforce Development, Division of Workplace Standards, Public Contracts Section, CN 389, Trenton, NJ 
08625-0389, telephone (609) 292-2259. 
 
PUBLIC WORKS CONTRACTOR REGISTRATION:  Bidders shall comply with “The Public Works 
Contractor Registration Act”.  Under the Act, no Contractor or statutorily listed Subcontractor will be permitted 
to bid on or engage in any contract for public work, as defined by N.J.S.A. 34:11-56.26, unless that 
Contractor/Subcontractor is registered with the New Jersey Department of Labor and Workforce Development.  
Certificates of the Bidder and all listed Subcontractors shall be provided to TRRS prior to award of the contract.   
 
Registration forms, copies of the Act, and other relevant information is available through the Contractor 
Registration Unit, N. J. Dept. of Labor and Workforce Development, Div. of Wage & Hour Compliance, P.O. 
Box 389, Trenton, NJ  08625-0389, Telephone: (609) 292-9464, Fax: (609) 633-8591 E-mail: pwcr@dol.nj.gov 
 
REPRISAL, RETALIATION, FALSE ACCUSATION PROHIBITED:  All Bidders and Contractors shall 
comply with the provisions of N.J.S.A. 18A:37-16. 
 
RIGHT-TO-KNOW LABELING REQUIREMENTS (N.J.S.A. 34:5 A-1 ET SEQ): The successful Bidder 
shall provide two (2) Material Safety Data Sheets (M.S.D.S.) for each chemical provided under this proposal.  
One (1) M.S.D.S. sheet for each product is to be kept on file in each building serviced.  A second M.S.D.S. sheet 
is to be forwarded to the Purchasing Department at 1144 Hooper Avenue, Toms River, New Jersey 08753. 
 
All containers, including direct use containers and shipping cartons, shall bear a label indicating the chemical 
name(s) and Chemical Abstracts Service number(s) of all hazardous substances in the container, and all other 
substances that are among the five most predominant substances in the container, or their trade secret registry 
number(s).  (N.J.A.C. 8:59-5.1/5.2) 
 
"Container" means a receptacle used to hold a liquid, solid or gaseous substance such as bottles, bags, barrels, 
boxes, cans, cylinders, drums and shipping cartons.  (N.J.A.C. 8:59-1.3) 
 
Any product that poses potential hazards to personnel or property must have WARNING LABEL that conforms 
to all federal, state and local regulatory requirements.  An antidote statement must be included where required.  
All product labels must comply with the New Jersey Workers and Community Right To Know Act and OSHA 
rules, regulations and guidelines. 
 
Latex paints that contain glycol ethers in their formulations are not acceptable. 
 
The vendor must have a technical representative who is available to answer any questions regarding products, 
recommend products for specific needs and visit sites to assist in determining appropriate usage when required.  
This service shall be provided at no additional cost to TRRS. 

https://www.nj.gov/labor/wagehour/wagerate/CurrentWageRates.html
mailto:pwcr@dol.nj.gov
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STATE CLASSIFICATION:  All persons proposing to bid on any Board of Education public work contract 
requiring public advertising, where the entire year’s bid exceeds $20,000.00, shall first be classified in 
accordance with NJSA 18A:18A-26 Classification of Bidders as a prerequisite to bidding.  The Board of 
Education shall accept such Bid Proposals only from persons qualified in accordance with such classification.  
All Bidders must submit the following documents with Bid Proposal: 

• DPMC Form – Notice of Classification 
• DPMC Form – Total Amount of Uncompleted Contracts 
• Bid Package Form – Affidavit of No Material Adverse Change  

 
STATE OF N. J. BUSINESS REGISTRATION CERTIFICATE:  Pursuant to N.J.S.A. 52:32-44, 
Contractors are required to submit to the Board of Education a copy of Contractor’s and Listed Subcontractors’ 
State of N.J. Business Registration Certificates prior to award of contract.  Business Registration Certificates 
must be issued by the State of New Jersey.   
 
The Contractor shall submit an accurate list and the proof of business registration of each Subcontractor or 
supplier used in the fulfillment of the contract, or shall attest that no Subcontractors were used. 
 
For the term of the contract, the Contractor and each of its affiliates and a Subcontractor and each of its affiliates 
[N.J.S.A. 52:32-44(g)(3)] shall collect and remit to the Director, New Jersey Division of Taxation, the use tax 
due pursuant to the Sales and Use Tax Act on all sales of tangible personal property delivered into this State, 
regardless of whether the tangible property is intended for a contract with a contracting agency. 
 
Pursuant to NJSA 54:49-4.1, a business organization that fails to provide a copy of a business registration as 
required N.J.S.A. 52:32-44, or that provides false business registration information under the requirements of 
either of those sections, shall be liable for a penalty of $25.00 for each day of violation, not to exceed 
$50,000.00 for each business registration copy not properly provided under a contract with a contracting 
agency. 
 
DISCLOSURE OF INVESTMENT ACTIVITIES IN IRAN:  All Bidders must comply with the 
requirements of N.J.S.A. 18A:18A-49.4. 
 
OWNERSHIP DISCLOSURE CERTIFICATION:  All Bidders must comply with the requirements of 
N.J.S.A. 52:25-24.2. 
 
PROJECT LABOR AGREEMENT:  If a Project Labor Agreement Contract is awarded to the lowest 
responsible Bidder, Contractor will be required to execute the Project Labor Agreement (PLA) included in 
these Bid Solicitation documents. It will be the responsibility of the Contractor to secure appropriate Union 
signatures on the PLA and to submit a copy of the fully executed PLA to Owner representatives prior to the 
start of work.  To the extent any of the provisions of the PLA are deemed to be in conflict with N.J.S.A. 52:38-
1 et seq (P.L. 2002, c.44), the statute shall control.  Contractors and Subcontractors shall be bound by the PLA 
if Contract award is based on PLA pricing option. 
 
NEW JERSEY OFFICE OF THE STATE COMPTROLLER – ACCESS TO RECORDS:  Pursuant to 
N.J.S.A. 52:15C-14 (d) and N.J.A.C. 17:44-2.2, Contractor/Vendor (the contract partner) shall maintain all 
documentation related to products, transactions or services under this contract for a period of five years from 
the date of final payment.  Such records shall be made available to the New Jersey Office of the State 
Comptroller upon request. 
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VI.  GENERAL CONDITIONS 
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6.1 • DEFINITION OF TERMS 
 
Addendum Written clarification or revision to the Bid Solicitation specifications issued by the 

Toms River Regional Schools Purchasing Department. 
 
Approved Equal Words used herein to refer to materials, equipment, or apparatus which, in the 

opinion of the Owner, is the equal of that originally specified and named.  “Not 
Approved” and “Non Approved” refer to materials, equipment, or apparatus 
which, in the opinion of the Owner, is not the equal of that originally specified and 
named. 

 
Bid Solicitation This document which establishes the bidding and Contract requirements and 

solicits proposals to meet the needs of the Owner as identified herein. 
 
Bidder An individual or business entity submitting a Bid. 
 
Bid Proposal   Bidder’s document submission in response to the Bid Solicitation. 
 
Board or  Toms River Regional Schools Board of Education or the Toms River Board of 
Board of Education  Education or Owner or TRRS. 
 
Construction Manager The Owner’s Professional Engineer of Record or the Professional Engineering 

Firm appointed by the Owner for the Project. 
 
Contract Document representing the entire and integrated agreement between the parties 

hereto and supersedes any prior negotiations, representations or agreements either 
written or oral.   

 
Contract Documents This Bid solicitation, including all drawings, bulletins and interpretations, all 

Addenda issued by the Owner prior to the receipt of the Bid Proposal, the Bidder’s 
Proposal submitted in response to this Bid Solicitation, the Owner’s Notice of 
Acceptance/Notice to Proceed, the Owner’s Standard Form of Agreement and 
Purchase Order as issued after formal Contract award by the Board of Education, 
and any Modifications authorized by the Owner after Contract award.  

 
Contracting Officer Refers to the Board of Education’s Contracting Officer. 
 
Contractor The words Contractor, Prime Contractor, Separate Contractor, or Single 

Contractor mean the individual or firm undertaking to perform the Work under the 
Contract.  It does not include suppliers or material firms which do not provide “on 
site” labor. 

 
End User The school or support department for which the Board has issued the Bid 

solicitation. 
 
May Denotes that which is permissible, not mandatory. 
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Modification A written (1) amendment to the Contract signed by both parties, (2) a Change 
Order issued by the Owner, (3) a written order issued by the Owner for a minor 
change in Work not involving any change in the Contract price. 

 
Notice A written directive or communication served on the Contractor to act or perform 

Work or carry out some other contractual obligation.   
 
PLA Project Labor Agreement; pre-hire collective bargaining agreement with one or 

more labor organizations establishing the terms and conditions of employment for 
the construction project which has been negotiated by Owner and the appropriate 
Building and Construction Trade Unions in accordance with N.J.S.A.52:38-1 et 
seq. 

 
Project A general term for identification of the total Contract.  It includes all the Work and 

all administrative aspects required to fully satisfy the Contract requirements. 
 
School, Building,  Words used herein that refer to the buildings, grounds and premises of the Project 
Premises, Site, etc.  school(s) or support department(s). 
 
Shall and Must Denotes that which is a mandatory requirement.  Failure to meet a mandatory 

requirement of the Bid solicitation will result in the rejection of the Bidder’s 
proposal as materially non-responsive. 

 
Should Denotes that which is recommended, not mandatory. 
 
Subcontractor The individual or firm having a direct contract with the Contractor, Prime 

Contractor or Single Contractor to furnish labor on the Project.  It is not one who 
merely furnishes materials, supplies or equipment without on-site labor. 

 
Work Comprises all of the construction efforts required by the Contract Documents 

including, but not limited to, all supervision, labor, material and equipment 
necessary to complete such construction efforts. 
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6.2 • CODES, CERTIFICATES AND PRIORITIES 
 
Codes:  Each and every item that is of a category that is U.L. listed shall be U.L approved.   All work in every 
Contract and subcontract must be furnished in such form, and be installed in such manner, as to comply with all 
requirements of the following: 

→ The New Jersey State Department of Education 
 

→ The New Jersey State Department of Labor and Workforce Development 
 

→ The New Jersey State Department of Health 
 

→ The New Jersey State Department of Environmental Protection 
 

→ The National Fire Protection Association (NFPA); Inclusive of Standard 70 (National 
Electric Code) and Standard 90A (for duct work, etc.) 

 
→ The Local Codes, Ordinances, etc. that are applicable 

 
→ The New Jersey Uniform Construction Code (N.J.A.C. 5:23 and Subcodes) 

 
→ Any and all requirements of the "Occupational Safety and Health Act" (OSHA) pertaining 

to final installations, temporary installations and services, safety measures, etc. 
 
Whenever any conflict between the requirements of various bodies may exist, the most stringent requirements 
shall take precedence. 
 
Certificates:  A certificate of inspection and approval by the representative of the National Fire Protection 
Association having jurisdiction in the geographical area that includes this Project will be required at the 
completion of work as a pre-requisite to final inspection and final payment.  Furthermore, if certificates are 
required from any other bodies having jurisdiction, then these will also be required likewise. 
 
 6.3 • ASSIGNMENTS/SUBCONTRACTORS 
 
Subcontracts:  Contractor shall be fully responsible to Owner for acts and omissions of his Subcontractors and 
of persons directly or indirectly employed by them or him.   
 
Subcontracting Prohibitions:  The Contractor shall ensure that no Subcontractor subcontracts any of its work 
without first receiving permission from the Owner and the Contractor.  The Contractor must also provide the 
following documents from all approved Subcontractors: 
  

• Insurance Certificate 
• Affirmative Action evidence 
• Written certification that Subcontractor shall adhere to the prevailing wage requirements as provided 

through NJ State law 
• Subcontractor’s Public Works Contractor Registration certificate 
• NJ Business Registration certificate 
• Evidence of performance security 
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If the total cost of Work exceeds $20,000.00, Subcontractor shall be qualified in accordance with N.J.S.A. 18A: 
18A-27 et seq.  The Bidder shall supply proof that the Subcontractor is pre-qualified by submitting with the Bid 
the Subcontractor’s Notice of Classification, Uncompleted Contracts form, and Affidavit of No Adverse Material 
Change. 
 
 6.4 • WORK TO BE PERFORMED 
 
Work under this Contract comprises performance and completion of Project, including furnishing of all materials, 
equipment, transportation, labor and all else necessary therefore, final cleaning up, payment of all due 
obligations, and replacing of defective work and materials at no additional cost to the Owner, all in accordance 
with plans and specifications. 
  
 6.4-5 • AMENDING CONTRACT DOCUMENTS 
 
Contract Documents may be amended, in accordance with applicable laws, to provide for additions, deletions 
and revisions by the following: 
 

A. written amendment 
B. change order 

 
 6.5 • MATERIALS BY NAME 
 
BRAND NAMES, PATENTS & STANDARDS OF QUALITY:  All items bid must conform to descriptions and 
specifications.  Brand names and/or descriptions used in this Bid Solicitation are to acquaint Bidders with the 
type of commodity desired and will be used as a standard by which equivalent, alternate or competitive materials 
offered will be judged.  Competitive items must be equal to the standard described and be of the same quality of 
work.  Variations between materials described and the materials offered are to be fully identified and described 
by the Bidder on a separate sheet and submitted with the Bid proposal form.  Vendor shall highlight all differences 
from specified material and any advantages the alternate material offers.  If requested, vendor shall provide exact 
sample of item proposed for Board of Education review at no additional charge to the Board.  Vendor's literature 
WILL NOT suffice in explaining exceptions to these specifications.  In the absence of any written changes 
provided by the Bidder in Bidder’s Proposal, it will be presumed and required that materials as originally 
described in the Bidder’s Proposal be delivered.  No substitute will be offered for consideration after Bid 
Proposals have been opened by the Board of Education. 
 
It is the responsibility of the Bidder to demonstrate the equivalency of item(s) offered.    Final decision regarding 
equivalency acceptability shall be solely determined by the Board of Education.  Where testing or the 
employment of a qualified inspector to determine conformance with specifications is necessary, such testing and 
inspection shall be done at the expense of the vendor. 
 
 6.6 • WORKMANSHIP & MATERIALS 
  
All workmanship and materials used shall be new and first class.  All materials shall be protected by the 
Contractor in such a manner as to prevent any damage thereto either before or after installation and until final 
acceptance of the work.  In accordance with NJSA 18A: 18A-20, only manufactured products of the US, 
wherever available and whenever possible, shall be used with this Project. 
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6.7 • ACCEPTANCE OF WORK 
 
When Project has been completed, Contractor shall so notify the Contracting Officer.  If it is not acceptable to 
Contracting Officer, he will advise Contractor of particular defects to be remedied before final acceptance will 
be made.  Payments made to Contractor before final acceptance do not commit Owner to acceptance of Project. 
 
Neither acceptance by Owner, nor any payments made for the whole or any part of Project, nor any extension of 
time granted Contractor, nor any possession taken by Owner, shall operate as a waiver of any portion of Contract 
or any power herein reserved, or any right to damage herein provided.  Waiver of any breach of Contract shall 
not be held to be a waiver of any other or subsequent breach. 
 
 6.8 • PREVAILING WAGE RATES 
 
In accordance with Section VIII. Prevailing Wage, the latest prevailing wage rates published by New Jersey State 
Department of Labor and Workforce Development for the County of Ocean shall be made a part of every contract 
for performance of described Work.  Contractors and Subcontractors performing described Work shall post 
prevailing wage rates for each craft and classification involved as herein determined in prominent and easily 
accessible places at site of Work or at such place or places as are used to pay workmen their wages.  This 
determination is conclusive for 2 years from date of issuance unless superseded within said 2 year period by a 
later determination.  Fringe benefits are part of prevailing wage rate; employers not paying these benefits to a 
party designated in a collective bargaining agreement shall pay benefits directly to employees on each pay day. 
 
Each Bidder shall predicate their bid on said rates as minimum requirements.  Submission of Bid shall imply 
that Bidder has carefully inspected all said wage rates, that Bidder is thoroughly familiar with all provisions of 
Prevailing Wage Rate Act, and that should he be awarded a Contract he will fully and faithfully comply with 
all provisions of said Act.  Copies of latest published prevailing wage rates may be obtained from the State of 
New Jersey Department of Labor and Workforce Development, Post Office Box 389, Trenton, NJ  08625-0389 
and/or viewed at https://www.nj.gov/labor/wagehour/wagerate/CurrentWageRates.html 
 
Prevailing Wage rates in effect on the date Bid Proposals are opened will be on file in the Purchasing 
Department and available for review by the Bidder. 
 
Pursuant to N.J.A.C. 12:60-5.1, certified payroll records must be submitted to Owner with payment request 
within 10 days of the payment of wages.  Compliance with Project Labor Agreement (PLA). 
 

6.9 • INSURANCE 
 
Insurance requirements are set forth below for vendors and Contractors and a certificate evidencing coverage as 
requested must be provided prior to commencing Work. 
 
General Liability:  $1,000,000 per occurrence and $2,000,000 General Aggregate with contractual coverage, 
Products & Completed Operations.  $1,000,000 per aggregate applies per project. 
 
Automobile Liability:  Combined Single Limit of $1,000,000 per occurrence or a primary/excess policies with 
this amount or greater in coverage.  If there are no owned autos, $1,000,000 in Non-Owned & Hired Auto 
Liability is required. 
 

https://www.nj.gov/labor/wagehour/wagerate/CurrentWageRates.html
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Umbrella Liability:  Such coverage shall be excess to the General Liability Insurance, Automobile Liability 
Insurance, Employers’.  Minimum acceptable limit of coverage of $5,000,000 (or the final limit decided to be 
appropriate). Umbrella must follow form over underlying coverages.. 
 
Workers Compensation:  Statutory limits for the state in which the project is located and Employers Liability 
of $1,000,000 bodily injury by accident; $1,000,000 bodily injury by disease policy limit; and $1,000,000 bodily 
injury by disease each employee. 
 
Professional coverage when required: $1,000,000 (Limit to be decided by Owner based on project) 
 
Pollution: $1,000,000 if required. (limit to be decided by Owner based on project) 
 
“All insurance policies required to be carried by the Contractor shall a) be provided at the sole cost and expense 
of the Contractor; b) be written on an occurrence, not a claims-made basis, with the exception of Professional 
Liability; c) be written by companies duly licensed to transact the prescribed coverages in each jurisdiction in 
which the work or any portion thereof is to be performed and having an A.M. Best rating of A-.VII or better, and 
otherwise reasonably acceptable to Owner; d) Contractor’s insurance must be primary and non-contributory 
and so endorsed with CG 2001 or equivalent; e) Contractor must add Owner, as additional insureds for both 
ongoing operations and completed operations on general liability as evidenced by endorsements CG 2010 
(on-going operations) and CG 2037 (completed operations) or equivalent, provide that the prescribed coverages 
may not be reduced, cancelled, or non-renewed without at least 30 days’ prior written notice to the Contractor, 
except in the case of a cancellation for non-payment of premium, in which case 10 days’ prior written notice 
shall be sufficient and shall waive subrogation rights against Owner and Contractor via endorsement (CG 
2404) or equivalent. The aforementioned must also apply to umbrella. 
 
Subcontractors working for Contractor/CM must also meet insurance requirements above and name both 
Contractor and Toms River Regional Schools as additional insureds. 
 
Contractor agrees to waive its rights of subrogation against Owner (if applicable), Contractor, and their 
employees with respect to all the insurance coverages required hereunder. Certificates naming Contractor as 
additional insured and evidencing the above endorsements must be provided to Contractor prior to commencing 
work.” 
 
Contractor cannot have any endorsements that limit action over claims. 
Contractor cannot have cross suits endorsement that are “insured vs insured”. Named insured vs named insured 
only. 
 6.10 • GUARANTEE 
 
Neither the Final Certificate of Payment, nor any provision in the Contract Documents, nor partial or entire 
occupancy of the premises by the Board shall constitute an acceptance of Work not done in accordance with the 
Contract Documents.  Nor shall it relieve the Contractor of liability with respect to any expressed or implied 
warranties or responsibility for faulty materials or workmanship.  The Board will give notice of observed defects 
with reasonable promptness. 
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In addition to guarantees otherwise specified in other sections of the Specifications, each Prime Contractor and 
each individual Subcontractor shall guarantee and warrant, in writing, the work to be performed, and all materials 
to be furnished under this Contract against the defects in materials or workmanship and to pay for the value of 
repair of any damage to other work resulting therefrom for a period of one (1) year from date of Project 
acceptance.  All guarantees, bonds, etc., required by the Bid Solicitation specifications shall be in writing in 
requisite legal form, and delivered to the Contracting Officer at the time of submission of requisition for final 
payment.  All Subcontractor's guarantees, bonds, etc., shall be underwritten by the Prime Contractor, who shall 
obtain and deliver same to the Contracting Officer before the Work shall be deemed finished and accepted. 
 
The Contractor shall, at his own expense and without cost to the Board, within a reasonable time after receipt of 
written notice thereof, make good any defects in material or workmanship which may develop during stipulated 
guarantee periods, as well as any damage to other work caused by such defects or by their repairs.  Any other 
defects in material workmanship, not reasonably observable or discovered during the guarantee period, shall be 
repaired and/or replaced at the Contractor's expense and such shall be completed within a reasonable time after 
written notice is given to the Contractor. 
 
The Contractor shall rectify and/or replace defective or deficient conditions, or those resulting from workmanship 
and material in such categories that may appear in his work within twelve (12) months after completion and 
acceptance by the Owners, and dating from the date of such acceptance.  Issuance of the final certificate and 
payment shall in no way exempt this Contractor from the obligation or remedying and correcting such defects 
within the twelve (12) months aforesaid.  If any work of any other Contractor, or property of the Owners, must 
be damaged or destroyed to accomplish the correction, then such items must likewise be restored to a condition 
equivalent in all respects to that prior to the corrective action, and without additional charge or compensation. 
 
It is anticipated that certain permanent equipment will have to be activated during construction of the Project to 
support construction operations.  This would particularly be the case with respect to service elevators and those 
portions of the permanent heating system that might be required to provide temporary heat for interior finish 
operations.  Regardless of when equipment is activated for use during construction, all equipment warranties 
must extend for the time periods required in these Specifications starting as of the date of occupancy or final 
acceptance (whichever is the earliest) of the Project by the Board.  All Contractors shall include in their base 
Bids all costs necessary to provide extended warranties as necessary for any equipment which may be activated 
prior to final building acceptance of the Board of Education. 
 
 6.11 • PERFORMANCE 
 
In executing a Contract, the successful Bidder agrees to perform his work in a good and workmanlike manner 
and to complete all work within the number of calendar days specified in the Contract.  Once work has been 
started, it shall continue till the Project is complete. 
 
 6.12 • PERFORMANCE GUARANTEE 
 
The amount of the deposit of the Contractor, or as much thereof as may be applicable to the amount of the award 
made to him, shall be applied pursuant to the following sentence of this paragraph in the event of any default in 
the performance by such Contractor of his obligation under such Bid.  The Contractor shall be liable for and 
agrees to pay, on demand, to the Board of Education, the difference between the price bid by him and the total 
of the price for which such Contract shall be subsequently re-let, the cost, if any, of such re-letting, and any other 
consequential damages, less the amount of his deposit.  If the difference between the price bid by him and the 
total price set forth in the preceding sentence shall be less than the amount of such deposit, the difference thereof 
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shall be returned to such Contractor.  A plea of mistake in such accepted Bid Proposal shall not be available to 
the Contractor for the recovery of his deposit or as a defense of any action based upon the Contract resulting 
from the acceptance of his Bid Proposal by the Board of Education. 
 
 6.13 • INFRINGEMENTS 
 
The Contractor must agree to hold the Owners free and secure from all expense of whatever nature or name in 
connection with infringements, injunction, or any litigations, actual or alleged, affecting or involving any 
apparatus or alliances or portion of same tendered and installed by the Contractor under this specification.  The 
Contractor shall be held responsible for any damage, royalties, or licenses that may have to be paid as a result of 
litigation above mentioned. 
 
 6.14 • INDEMNIFICATION 
 
The Contractor shall indemnify and hold harmless the Owner, their agents and/or employees from and against 
all claims, damages, losses and expenses, including attorneys' fees, arising out of or resulting from the 
performance of the Project, provided that any such claim, damage, loss, or expense: (1) is attributable to bodily 
injury, sickness, disease or death, or to injury to or destruction of tangible property, other than the Project itself, 
including the loss of use resulting therefrom, and (2) is caused in whole or in part by any negligent act or omission 
of the Contractor, any Subcontractor, their direct or indirect employees, or anyone for whose acts any of them 
may be liable, regardless of whether or not it is caused in part by a party indemnified hereunder.  This 
indemnification obligation is not limited by, but is in addition to, the insurance obligations contained in this 
agreement. 
 
In any and all claims against the indemnified parties by a Contractor's employee, any Subcontractor or any direct 
or indirect employee of same, the indemnification shall not be limited in any way by any limitation on amount 
or type of damages, compensation or benefits payable by or for the Contractor or any Subcontractor under 
Workmen's Compensation, Disability Benefits or other Employee Benefit acts. 
 
 6.15 • CONTRACTOR'S BOND 
 
The successful Bidder will be required to furnish a satisfactory bond in the full amount of the Contract price, 
executed upon a form approved by the Owners, by a Surety Company acceptable to the Owner and licensed to 
do business in the State of New Jersey, such bond to ensure the fulfillment of all the provisions of the Contract 
and the satisfactory completion of the Work thereunder, within the time stated, and covering the one (1) year 
guarantee required in the paragraph entitled "GUARANTEE" of this specification; the prompt payment of all 
persons furnishing materials, equipment, and/or labor required for the prosecution of the Work, and the defending 
and settlement without annoyance to the Owners or their representatives, or liens, claims for personal injury or 
otherwise, or from other liability from the construction of the Work, or from the use of patented articles. 
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6.16 • NOTICE TO SURETIES 
 
The final inspection and acceptance of the Work as shown by the specification and plan forming a part of the 
Contract shall not be binding or conclusive upon the Board if it shall appear at any time within one (1) year from 
date of final payment that the Contractor has willfully or fraudulently supplied inferior materials, or 
workmanship, or has departed from the terms of the Contract.  In any such case the said Board shall have the 
right, notwithstanding such final acceptance and payment, to cause the Work to be properly performed and 
satisfactory materials supplied to such an extent, as in the opinion of the Board of Education, may be necessary 
to finish the Work in accordance with the specification therefore at the cost and expense of the Contractor or his 
Surety on his bond, and the Owners shall have the right to recover against the Contractor and the Sureties the 
cost of such Work together with such other damages as the Owners may suffer because of the default of the 
Contractor in the premise the same as though such acceptance and final payment has not been made.  Each bidder, 
and Surety is hereby notified that a copy of said specification, on file at the Board of Education office, the 
advertisement calling for Bids, and the accepted Bid of the Contractor, will be made part of the formal Contract 
for this Work. 
 

6.17 • COMMENCEMENT OF CONTRACT 
 
Contract time shall commence upon issuance of Board of Education purchase order or written Notice to proceed 
and receipt of required documents as indicated in Bid Solicitation specifications by the Board of Education. 

 
6.18 • EXECUTION OF CONTRACT 

 
Bidder to whom Contract is awarded shall, within 21 (twenty one) days of date of award, execute and deliver 
necessary documents entering into contract with the Board of Education.  Contract bonds/ Insurance documents 
must be executed and delivered before Contract is executed by the Board of Education. 
 
 6.19 • FAILURE TO EXECUTE CONTRACT 
 
Failure of awarded Bidder to deliver Contract bond as required within the number of days specified shall be 
grounds for annulment of award.  It is understood and agreed by said Bidder that if the award is annulled for the 
above reasons, Bid Surety shall become the property of the Board of Education not as a penalty, but as liquidated 
damages. 
 6.20 • SUPERVISION 
 
The Contractor shall supervise and direct the Work using his best skill and attention.  He shall be solely 
responsible for all construction means, methods, techniques, sequences, and procedures and for coordinating all 
portions of the Work under the Contract. 
 
The Contractor shall employ a full time, competent foreman proficient in speaking and understanding the English 
language, who shall be in attendance on the site during the progress of the Work. 
 
Each Contractor shall employ qualified, competent craftsman in their respective lines of work. 
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6.21 • DOMESTIC MATERIALS 
 
American goods and products are to be used where possible, pursuant to N.J.S.A. 18A:18A-20 
 
 6.22 • RIGHT OF OWNER TO TERMINATE CONTRACT 
 
If the Contractor should be adjudged to be  a bankrupt, or should make a general assignment for benefit of his 
creditors, or if a receiver should be appointed on account of his insolvency, or if he should persistently or 
repeatedly refuse or fail to supply enough properly skilled workmen or proper materials, or if he should fail to 
make prompt payment to his employees or his Subcontractors, or persistently disregard instructions of Owner, 
or fail to observe or perform provisions of Contract, the Owner may, by at least 5 days prior written Notice to 
Contractor and without prejudice to any other rights or remedies of Owner in the premises, terminate Contractor's 
right to proceed with Work.  In such event, Owner may take over Work and prosecute same to completion by 
Contract or otherwise; Contractor and his sureties shall be liable to Owner for any excess cost occasioned by 
Owner thereby, and in any such case Owner may take possession of and utilize in completing Work such 
materials, appliances and plant as may be on the site and necessary therefor.  Foregoing provisions are in addition 
to, and not in limitation of, rights of Owner under any other provisions of Contract. 
  

6.23 • UNIT SCHEDULE BREAKDOWN 
 
Before the first requisition for payment, the Contractor shall submit to the Contracting Officer a schedule of 
prices allocated to the various portions of the Work.  This is known as the Unit Schedule Breakdown.  It shall be 
prepared in such form and be supported by data in sufficient detail as to substantiate its accuracy as the 
Contracting Officer may require.  The schedule, as approved, shall be used only as a basis for the Contractor's 
Requisitions for Progress Payments for Work satisfactorily completed and installed. 
 
If, in the opinion of the Contracting Officer, the Unit Schedule Breakdown may not truly represent real value of 
the various work segments, the Contractor, upon request, shall promptly furnish documentation in sufficient 
detail to justify the allocation of costs. 
 
 6.24 • ALLOWANCES 
 
The Contractor shall include in his Bid Proposal all allowances as may be set forth in the Contract Documents.  
The Contractor shall purchase the "Allowed Materials" as directed by the Contracting Officer on the basis of the 
lowest acceptable Bid from at least three (3) competitive Bids.  If the actual cost of the "Allowed Materials" is 
more or less than the stipulated "Allowance", the Contract price shall be adjusted accordingly.  The adjustment 
in Contract Price shall be made on the basis of the actual purchase cost without additional charges for overhead, 
profit, bond premium or any other incidental expenses.  The cost of installation of the "Allowed Materials", 
unless otherwise specified, is to be included as the responsibility of the Contractor in whose Contract the 
allowance is included, and the Contractor installing such "Allowed Materials" shall not be entitled to additional 
payment for such installation. 
 
Unless otherwise provided in the Contract Documents 
 
a. These Allowances shall cover the Contractor's true cost, including credit for any trade discount, 

of the materials and equipment required by the Allowance, delivered at the Site; 
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b. The Contractor's costs for unloading and handling, labor, installation costs, overhead, profit and 
other expenses reasonably required in connection with such "Allowance" items shall be included 
in the Contract Sum and not as part of the "Allowances"; and 

 
c. Should the actual cost vary from the Allowance, the Contract Sum shall be adjusted accordingly 

by Change Order, the amount of which will recognize changes, if any, of the handling costs on 
the Site, labor, installation costs, overhead, profit and other expenses resulting to the Contractor 
from any change in quantity only (not price) beyond that contemplated by the Allowance. 

 
6.25 • EXAMINATION OF SITE 

 
All Bidders are required and directed to visit the site at a time prior to submitting their Bid Proposals, and to have 
thoroughly examined the conditions under which the Contract is to be executed including those reasonably 
observable conditions of the premises which would hinder, delay, or otherwise affect the performance of the 
Contractor required under the terms of the Contract.  The Board of Education will not consider extra 
compensation affecting the work required that may be observed on the site, or which should be inferred by 
anyone generally familiar with installations, equipment, systems, for facility required under the scope of these 
specifications. 
 
 6.26 • AHERA STATEMENT 
 
All vendors conducting inspections, repairs, installations and alterations to any Board owned or leased facility 
are required by the AHERA (Asbestos Hazard Emergency Response Act) regulations to review and sign the 
Asbestos Management Plan for that particular building. 
 
 6.27 • FAMILIARITY WITH WORK 
 
It is the Bidders obligation to ascertain for himself all facts concerning conditions to be found at the Project, 
including all physical characteristics above, on and below surface of ground, to consider fully all matter which 
can in any way affect work under this Contract, and to make necessary investigation relating thereto, and he 
agrees to this obligation in signing the Contract.  The Board of Education assumes no responsibility whatsoever 
with respect to ascertaining for Contractor such facts concerning physical characteristics at site of the Project.  
Contractor agrees that he will make no claim for, and has no right to, additional payment, extension of time for 
any other concession because of any misinterpretation or failure on his part to fully acquaint himself with all 
conditions relating to the Work.  Bidders must warrant in the Bid Proposal documents that the Bidder is familiar 
with conditions existing at the site at the time the Bid Proposal is submitted. 

 
6.28 • SPECIFICATIONS 

 
Project shall be performed in accordance with requirements of specifications.  Should any work be required 
which is not denoted in the specification because of an obvious omission but which is, nevertheless, implied and 
necessary for proper performance of Project, such work shall be performed as fully as if it were described and 
delineated. 
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 6.29 • CARE OF WORK • LOST/STOLEN MATERIALS  
 
The Contractor shall be entirely responsible for proper care and protection of all Work.  He shall take necessary 
steps to protect materials or work against damage in any form, including theft. Contractor shall be entirely 
responsible for protection of all materials and/or equipment stored at Project site for incorporation in building, 
or which have been incorporated into building.  He shall replace all such materials and equipment which may be 
lost or stolen at his expense, whether or not such materials or equipment have been entirely or partially paid for 
by Owner. 

 
6.30 • PROTECTION OF WORK, LOSS, ETC. 

 
The Contractor must protect his work and materials and will be held responsible for all damages to same, and 
will be required to make good at his own expense all such damages, until the final completion and acceptance of 
the Work.  During the progress of the Work, the Contractor shall assume all risk and shall bear all loss occasioned 
through neglect or accident caused by his work or workmen, until such Work has been completed and accepted.  
The Contractor shall assume all responsibility of loss by reason of his neglect or violation of local ordinances, 
laws or regulations or from any other cause; and all expense and work necessary to conform to the laws and 
ordinances above mentioned must be furnished without additional cost. 
 
 6.31 • WORKMANSHIP & MATERIALS 
 
The Contractor shall supervise and direct the Work using his best skill and attention.  He shall be solely 
responsible for all construction means, methods, techniques, sequences, and procedures and for coordinating all 
portions of the Work under the Contract. 
 
The Contractor shall employ a full time, competent foreman who shall be in attendance on the site during the 
progress of the Work. 
 
Each Contractor shall employ qualified, competent craftsman in their respective lines of work. 
 
All workmanship and materials used shall be new and first class.  All materials shall be protected by the 
Contractor in such a manner as to prevent any damage thereto either before or after installation and until final 
acceptance of the work.  Only domestic materials shall be used for this Project (articles, materials and supplies 
mined or produced in the United States, and manufactured articles, materials and supplies manufactured in the 
United States), all in accordance with  N.J.S.A. 52:33-2 through -3.  
 
 6.32 • DUST PROOFING 
 
The Contractor, at his expense, shall provide and maintain necessary temporary dust proof partitions around 
areas of work in any existing building or in new building areas as directed by Contracting Officer. 
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6.33 • CLEANUP 
 
Each Contractor shall at all times during the progress of the Work keep the premises and job site free from the 
accumulation of all refuse, rubbish, scrap materials and debris caused by his operating, to the end that at all times 
the premises and site shall present a neat, orderly, and workmanlike appearance.  This is to be accomplished as 
frequently as necessary by the removal of such material from the Owner's premises.  Loading, cartage, hauling 
and dumping will be at the Contractor's expense. 
 
All debris and rubbish resulting from or relating to this Work shall be disposed of off Board of Education 
premises.  Rubbish shall not be thrown from building openings above the ground floor unless contained within 
chutes.  The Contractor may be required to submit certified documentation for their disposal/dumping of 
construction debris. 

6.34 • PERMITS 
 
The Contractor shall apply for, obtain, and pay for all permits, licenses, inspections, and similar items that may 
be required for the Work under the Contract.  Prior to final payment, final certificate of occupancy or certificate 
of acceptance will be forwarded to the Purchasing Department.  All Projects where a permit has been issued shall 
be closed out with local building officials.  
 

6.35 • SAFETY PROVISIONS 
 
Precaution shall be exercised at all times for the protection of persons and property.  The safety provisions of 
OSHA and of applicable laws, building and construction codes shall be observed.  Machinery, equipment and 
other hazards shall be guarded in accordance with the safety provisions of the Manual of Accident Prevention in 
Construction, published by the Associated General Contractors of America, to the extent that such provisions are 
not in contravention of applicable law, and as required for compliance with OSHA regulations. 
 
 6.36 • FORM OF CONTRACT  
 
Standard Form of Agreement shall serve as the Contract for this Project. 
 

6.37 • TIME FOR WORK 
 
Unless otherwise stated within the Work Scope/Technical Specifications (Section XI) of these Bid Solicitation 
specifications, construction within the schools themselves is limited between the start of project and the project 
completion dates.  Hours of operation when school is in session are from 3:00 PM – 11:00 PM.  During the 
summer and extended holidays, work can be day shift.  The district will endeavor to coordinate all activities with 
the contractor to keep premises free from programs/activities and events within the phased areas of 
construction.  Front office administrative occupants will also be present.  Contractor shall take this into 
consideration when submitting its Bid.  
  
 6.38 • TERMINATING STIPULATIONS 
 
Adjustments:  The Contractor shall adjust and calibrate all equipment and systems furnished under his Contract 
so as to effect proper operations as specified.  The Contractor shall check all wiring for proper connections, 
freedom from crosses and grounds, and for correct phasing; and shall distribute single phase loads equally over 
each phase of the electrical supply.  The Contractor shall adjust and calibrate all controls. 
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Service Instructions:  The Contractor shall furnish the services of the party responsible for initial starting and 
adjustment of the oil burners and all heating controls for a period of one (1) working day for each building; for 
full instructions to the Owners in all details of the care and operation of the items. 
 
Plant Operation:  In addition to all other testing requirements, the Contractor shall operate and completely test 
all equipment, systems and services installed under his Contract; after completion and before final inspection for 
acceptance; to prove satisfactory and continuous operations.   The Contractor shall conduct such plant operational 
and testing, as may be directed by the Owner, in whole or in part, when so required to demonstrate complete 
rectification of any and all defects and/or deficiencies disclosed by, and/or resulting from, the prescribed 
operations and testing. 
 

6.39 • PAYMENT TO CONTRACTORS 
 

Payments will be made monthly as the work progresses for work done during preceding calendar month on 
estimates certified by the Contracting Officer.  In preparing payments, material delivered on the site and 
preparatory work done may be taken into consideration.  Requisitions for monthly payments must be submitted 
at least 15 days in advance of date set for payment, unless otherwise stipulated.  A certified payroll report must 
be submitted with all payment requests.  Authorized payments will be processed pursuant to N.J.S.A. 2A:30A-1 
et seq. and N.J.S.A. 18A:18A-40.1, 40.2 and 40.3. 
 
Pursuant to N.J.S.A. 18A:18A-40.3, in making such payments, 2% of the amount due on each partial payment 
shall be withheld by the board of education when the outstanding balance of the contract exceeds $500,000.00, 
and 5% of the amount due on each partial payment shall be held by the board of education when the outstanding 
balance of the contract is $500,000.00 or less, until Project is completed and accepted by Owner.  Owner may, 
before making any payment, require Contractor to furnish a complete release of liens from all persons performing 
work and supplying material to Contractor, if Owner deems the same necessary in order to protect its interest.   
 
Recommendation for Approval of a Requisition for Payment shall be based on his inspections at the site and data 
contained in the Requisition for Payment, that the Work has progressed to the point indicated; that, to the best of 
his knowledge, information and belief, the quality of the Work is in accordance with the Contract Documents; 
and that the Contractor is entitled to requisition for payment; however, the Contracting Officer shall not thereby 
be deemed to represent that he has made quality or quantity of the Work, or that he has reviewed the construction 
means, methods, techniques, sequences or how and for what purpose the Contractor has used the monies 
previously paid on account of the Contract Sum. 
 
Unless otherwise provided in the Contract Documents, payments may be made on account for materials or 
equipment not incorporated in the Work, but delivered and suitably stored on the Site. 
 
All material and work for which partial payments have been made shall become the sole property of the Board 
of Education.  This provision shall not be construed as relieving the Contractor from the responsibility for the 
care and protection of materials and work for which payments have been made or for the restoration of any 
damaged work, or a waiver of right of the Board of Education to require fulfillment of all terms of Contract.  
 
No materials, equipment or supplies for the Work shall be purchased by the Contractor or any Subcontractor 
subject to any lien or encumbrance or other agreement by which an interest is retained by the seller.  The 
Contractor warrants by signing his requisition for payment, that he has good and sufficient title to all such 
material, equipment and supplies used by him in the Work, free from all liens, claims or encumbrances. 
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6.40 • FINAL PAYMENT 
 
Acceptance:  Final acceptance by the Owners of the Work of the Contractor will be made after completion of all 
"punch lists" items.  The Owners reserve the right to pay for and accept the entire plant and systems, or any part 
or portion thereof, including associated facilities, at any time whatsoever at their discretion; and upon taking 
such action to operate the said plant and systems or any portion thereof.  Acceptance by the Owners of any part 
or portion of the Work of the Contractor shall not absolve the Contractor from the completion of any and all 
remaining parts or portions of his work in accordance with the Contract Documents and without any additional 
compensation whatsoever. 
 
Final payment is subject to the execution and delivery by the Contractor, to the Board of Education of a release, 
in satisfactory form, or any and all claims against the Board of Education arising under and by virtue of this 
Contract. 
 
No payment, final or otherwise, shall operate to release the Contractor or his sureties from any obligations under 
the Contract Documents or the Performance and Payment Bonds. 
 

6.41 • IDENTIFICATION OF WORKERS 
 
All Contractors and Subcontractors shall provide Owner with a daily roster of employees assigned to work on 
Owner’s premises each day.  Owner may utilize an individual identification verification process for 
Contractor’s/Subcontractor’s employees.  All employees shall be required to display a temporary identification 
badge at all times while on Owner’s premises, issued by the Owner. 
 

6.42 • COVID-19 RESTRICTIONS PURSUANT TO NEW JERSEY EXECUTIVE ORDERS 
NOS. 122 and 142 

 
In the event COVID-19 restrictions are still in place at any time during the time required to complete work, all 
Contractors and Subcontractors shall be required to comply with all applicable Executive Orders relating to 
COVID-19, including without limitation: Executive Order No. 122, signed by Governor Murphy on April 8, 
2020 and Executive Order No. 142, signed by the Governor on May 13, 2020.  Special attention is brought to 
Paragraphs 3 and 4 of Executive Order No. 122, and Paragraph 2 of Executive Order No. 142, which detail 
specific work policies to be adopted by Contractors and Sub-Contractors in regards to all construction work 
performed during COVID-19 restriction periods.  A copy of Executive Orders Nos. 122 and 142 may be obtained 
from TRRS upon request.  
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VII.  FINAL CLOSE-OUT CHECK OFF LIST



Toms River Regional Schools 
Purchasing Department 

1144 Hooper Avenue, Toms River, NJ  08753 
732-505-55500 Ext. 500034 

www.trschools.com 

 

Revised 12/14/2020                                                                                        136  SITE-187 • 20/21 

FINAL CLOSE-OUT CHECK OFF LIST 
 
 

 Certificate for Final Payment 
 

 Board Voucher 
 

 Final Certificate of Occupancy or Certificate of Approval 
 

 Final Waiver of Lien 
 

 Contractor’s Certification of Completion 
 

 Affidavit of Payment 
 

 Maintenance Bond 
 

 Affidavit of Release of Liens 
 

 Guarantee for Correction of Work after Final Payment 
 

 Consent of Surety 
 

 Letter of Guarantee on Company Letterhead 
 

 Certification of Asbestos Free Products 
 

 As-Built Drawings 
 

 O & M Manuals 
 

 Sign-In Sheet from Training Sessions 
 

 Final Manning Report & Certified Payroll 
 

 Testing & Balancing Reports 
 

 Other 
 
 
 
PROJECT NAME        PROJECT NO.______________ 
 
COMPANY______________________________________  SIGNATURE___________________________ 
 
DATE________________________ 
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VIII.  PREVAILING WAGE 
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PREVAILING WAGES: CONSTRUCTION, ALTERATIONS, REPAIRS 

 
The State of New Jersey Prevailing Wage Act, N.J.S.A. 34:11-56.25 et seq. with applicable wage rates for 
Ocean County NJ, as published by the Department of Labor and Workforce Development in conformance with 
N.J.S.A. 34:11-56.27, is hereby made a part of this Bid Solicitation.  Copies of the current wage rates may be 
obtained from the State of New Jersey Department of Labor and Workforce Development, Division of Wage 
and Hour Compliance – Public Contracts Section, P.O. Box 389, Trenton NJ 08625-0389 and/or viewed at 
https://www.nj.gov/labor/wagehour/wagerate/CurrentWageRates.html. 
 
 
Pursuant to N.J.A.C. 12:60-5.1, certified payroll records must be submitted to TRRS with each payment 
request associated with this Bid Solicitation within 10 days of the payment of wages. 
 
 
 
 
The undersigned Bidder certifies the Bidder is aware of the commitment to comply with the requirements of 
the State of New Jersey Prevailing Wage Act and that the prevailing wage rates current at time of Contract 
award shall apply to the awarded Contract. 
 
Prevailing Wage rates in effect on date of Bid Receipt will be on file in the Purchasing Department and available 
for review by the Bidder. 
 
 
 
COMPANY            
 
 
SIGNATURE            
 
 
TITLE             
 
 
 
 
 
 
 

Submit completed form with bid proposal.

https://www.nj.gov/labor/wagehour/wagerate/CurrentWageRates.html
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IX.  FEDERAL NON-DEBARMENT 
CERTIFICATION 
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FEDERAL NON-DEBARMENT CERTIFICATION 

 
 
Pursuant to N.J.S.A. 52:32-44.1, any natural person, company, firm, association, corporation, or other entity 
prohibited, or “debarred”, from contracting with the federal government agencies, shall also be prohibited from 
contracting for public work in the state of New Jersey.  This prohibition also extends to any affiliate 
organization(s) held by or subject to the control of an entity of that prohibited person or entity. 
 
 
Prior to awarding a contract for public work a local unit must obtain written certification from the contracting 
person or entity through the following prescribed form, attesting to their non-debarment from contracting with 
federal government agencies.  Contracting units are reminded all pages of the form must be completed in full 
and signed. 
 
 
 
 
 
The undersigned understands the requirements of Federal Non-Debarment Certification. 
 
 
 
 
 
 
 
COMPANY            
 
 
SIGNATURE            
 
 
TITLE             
 
 
 
 

Submit completed form with bid proposal.
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CERTIFICATION OF NON-DEBARMENT  

FOR FEDERAL GOVERNMENT CONTRACTS 
N.J.S.A. 52:32-44.1 (P.L. 2019, c.406) 

This certification shall be completed, certified to, and submitted to the contracting unit prior to contract award, 
except for emergency contracts where submission is required prior to payment.   

PART I: VENDOR INFORMATION 
Individual or 

Organization Name 
 

Address of Individual 
or Organization 

 

DUNS Code  
(if applicable) 

 

CAGE Code  
(if applicable) 

 

Check the box that represents the type of business organization: 

Sole Proprietorship (skip Parts III and IV)  Non-Profit Corporation (skip Parts III and IV) 

For-Profit Corporation (any type)   Limited Liability Company (LLC)  Partnership 

Limited Partnership    Limited Liability Partnership (LLP) 

Other (be specific): ______________________________________________ 

PART II – CERTIFICATION OF NON-DEBARMENT: Individual or Organization 
I hereby certify that the individual or organization listed above in Part I is not debarred by the 
federal government from contracting with a federal agency.  I further acknowledge: that I am 
authorized to execute this certification on behalf of the above-named organization; that the 
Board of Education is relying on the information contained herein and that I am under a 
continuing obligation from the date of this certification through the date of contract award by 
the Board of Education to notify the Board of Education in writing of any changes to the 
information contained herein; that I am aware that it is a criminal offense to make a false 
statement or misrepresentation in this certification, and if I do so, I am subject to criminal 
prosecution under the law and that it will constitute a material breach of my agreement(s) with 
the Board of Education, permitting the Board of Education to declare any contract(s) resulting 
from this certification void and unenforceable. 

Full Name 
(Print): 

 Title:  

Signature:  Date:  

 
Page1 of 4 
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PART III – CERTIFICATION OF NON-DEBARMENT: Individual or Entity Owning Greater than 50 
Percent of Organization 
 

Section A (Check the Box that applies) 

 

 

Below is the name and address of the stockholder in the 
corporation who owns more than 50 percent of its voting stock, or 
of the partner in the partnership who owns more than 50 percent 
interest therein, or of the member of the limited liability company 
owning more than 50 percent interest therein, as the case may be. 

Name of Individual or 
Organization 

 

Home Address (for Individual) 
or Business Address 

 

OR 

 
 

No one stockholder in the corporation owns more than 50 percent 
of its voting stock, or no partner in the partnership owns more 
than 50 percent interest therein, or no member in the limited 
liability company owns more than 50 percent interest therein, as 
the case may be. 

Section B (Skip if no Business entity is listed in Section A above) 

 
 

 

Below is the name and address of the stockholder in the 
corporation who owns more than 50 percent of the voting stock of 
the organization’s parent entity, or of the partner in the 
partnership who owns more than 50 percent interest in the 
organization’s parent entity, or of the member of the limited 
liability company owning more than 50 percent interest in 
organization’s parent entity, as the case may be. 

Stockholder/Partner/Member 
Owning Greater Than 50 
Percent of Parent Entity 

 

Home Address (for Individual) 
or Business Address  

OR 

 

 

No one stockholder in the parent entity corporation owns more 
than 50 percent of its voting stock, no partner in the parent entity 
partnership owns more than 50 percent interest therein, or no 
member in the parent entity limited liability company owns more 
than 50 percent interest therein, as the case may be. 

 
Page 2 of 4
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Section C – Part III Certification 
I hereby certify that no individual or organization that is debarred by the federal government from 
contracting with a federal agency owns greater than 50 percent of the Organization listed above in 
Part I or, if applicable, owns greater than 50 percent of a parent entity of <name of organization>.  
I further acknowledge: that I am authorized to execute this certification on behalf of the above-
named organization; that the Board of Education is relying on the information contained herein 
and that I am under a continuing obligation from the date of this certification through the date of 
contract award by the Board of Education to notify the Board of Education in writing of any 
changes to the information contained herein; that I am aware that it is a criminal offense to make a 
false statement or misrepresentation in this certification, and if I do so, I am subject to criminal 
prosecution under the law and that it will constitute a material breach of my agreement(s) with the 
Board of Education permitting the Board of Education to declare any contract(s) resulting from this 
certification void and unenforceable. 

Full Name (Print):  Title:  

Signature:  Date:  

 
 

Part IV – CERTIFICATION OF NON-DEBARMENT: Contractor – Controlled Entities 
  

Section A 

 
 
 

Below is the name and address of the corporation(s) in which the 
Organization listed in Part I owns more than 50 percent of voting stock, or 
of the partnership(s) in which the Organization listed in Part I owns more 
than 50 percent interest therein, or of the limited liability company or 
companies in which the Organization listed above in Part I owns more than 
50 percent interest therein, as the case may be. 

Name of Business Entity Business Address 

  

  

  

**Add additional sheets if necessary** 
OR 

 
 

The Organization listed above in Part I does not own greater than 50 
percent of the voting stock in any corporation and does not own greater 
than 50 percent interest in any partnership or any limited liability company. 

 
 

Page 3 of 4 
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Section B (skip if no business entities are listed in Section A of Part IV) 

 

Below are the names and addresses of any entities in which an entity listed 
in Part III A owns greater than 50 percent of the voting stock (corporation) or 
owns greater than 50 percent interest (partnership or limited liability 
company). 

Name of Business Entity Controlled by Entity 
Listed in Section A of Part IV 

Business Address 

  

  

  

**Add additional Sheets if necessary** 
OR 

 
No entity listed in Part III A owns greater than 50 percent of the voting stock 
in any corporation or owns greater than 50 percent interest in any 
partnership or limited liability company. 

Section C – Part IV Certification 
I hereby certify that the Organization listed above in Part I does not own greater than 50 percent 
of any entity that that is debarred by the federal government from contracting with a federal 
agency and, if applicable, does not own greater than 50 percent of any entity that in turns owns 
greater than 50 percent of any entity debarred by the federal government from contracting with a 
federal agency.  I further acknowledge: that I am authorized to execute this certification on behalf 
of the above-named organization; that the Board of Education is relying on the information 
contained herein and that I am under a continuing obligation from the date of this certification 
through the date of contract award by the Board of Education to notify the Board of Education in 
writing of any changes to the information contained herein; that I am aware that it is a criminal 
offense to make a false statement or misrepresentation in this certification, and if I do so, I am 
subject to criminal prosecution under the law and that it will constitute a material breach of my 
agreement(s) with the Board of Education, permitting the Board of Education to declare any 
contract(s) resulting from this certification void and unenforceable. 

Full Name (Print):  Title:  

Signature:  Date:  

 
 

Page 4 of 4 
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X.  PUBLIC WORKS CONTRACTOR 
CERTIFICATION 
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CONTRACTOR/SUBCONTRACTOR CERTIFICATION OF 
QUALIFICATION AND CREDENTIALS 

 
CONTRACTOR 

Bid:  SITE-187 
 
STATE OF NEW JERSEY/ ______________________ (Specify, if other) 
 
COUNTY OF _________________________________ 
 
 
I, __________________________________, of the (City, Town, Borough of ___________________________________________ 

State of _____________________________, of full age, being duly sworn according to law on my oath depose and say that: 

 

I am ______________________________ of the firm of the Bidder making the Proposal for the above named Project(s), or a 

Subcontractor to the Bidder required to be named under N.J.S.A. 18A:7G-1 et al. and N.J.S.A. 18A:18A-18, and that I executed the 

said Proposal with full authority to do so. 

Pursuant to N.J.S.A. 18A:7g-37, the firm of ________________________________________ possesses the following qualifications 

and credentials: 

1. A current, valid Certificate of Registration from the Department of Labor and Workforce Development issued pursuant to the 

“Public Works Contractor Registration Act”, N.J.S.A. 34:11-56.48 et seq., a copy of which is attached hereto. 

2. A current, valid Notice of Classification issued by the Department of Treasury, a copy of which is attached hereto. 

3. A current, valid Contractor or Trade License required under applicable New Jersey law for any trade or specialty area in which 

the firm seeks to perform work, a copy of which is attached hereto. 

4. A suitable quality control and quality assurance program, as well as an appropriate safety and health plan that the firm will 

have in place during the term of construction of the School Facilities Project. 

5. And, the value of all of its outstanding incomplete contracts does not exceed the firm’s existing aggregate rating limit, as well 

as a certified copy of Department of Treasury Form DPMC 701. 

 
NAME OF CONTRACTOR: _______________________________________________________________ 
 
BY:_____________________________________________________________  (Signature of Authorized Representative) 
 
PRINTED NAME: ________________________________________________________________________   
 

SUBSCRIBED & SWORN BEFORE ME THIS 
 

                   DAY OF  , 20___ 
 

_______________________________________ 
(Seal)           (Signature of Notary Public) 

 
STATE OF______________________________  

 
COUNTY OF___________________________  

 
MY COMMISSION EXPIRES______________  

 
Submit completed form with bid proposal. 
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 XI. WORK SCOPE
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XI. WORK SCOPE  
 

Bid: SITE-187 
BUILDING IMPROVEMENTS AT TOMS RIVER INTERMEDIATE SCHOOL NORTH, 

NORTH DOVER ELEMENTARY SCHOOL, WEST DOVER ELEMENTARY SCHOOL, AND 
WALNUT STREET ELEMENTARY SCHOOL  

(REFERENDUM PROJECTS – GROUP V) 
 
1. The Board of Education of the Toms River Regional Schools (TRRS/Owner) is accepting Bid Proposals 

for building improvements at Toms River Intermediate School North, North Dover Elementary School, 
West Dover Elementary School, and Walnut Street Elementary School (Group V). 

 
2. This Bid Solicitation is part of Phase II of the “Rebuilding Our Schools” Toms River Regional Schools 

Initiative and Referendum that will be implemented at various locations throughout the school district.   
 
3. PRICING:  The Board of Education desires to consider OPTION 1 PROPOSALS that include the 

use of a “Project Labor Agreement (PLA)” and OPTION 2 PROPOSALS that do not include the use 
of a “Project Labor Agreement (PLA)” and are subject only to the prevailing wage rates.  Bidders may 
submit proposals on one or both pricing OPTION methods.  If it is determined to award a Contract 
based on OPTION 1 “Project Labor Agreement (PLA)” pricing, the awarded Bidder will be required 
to enter into a “Project Labor Agreement” which has been negotiated by the Toms River Board of 
Education and the appropriate Building and Constructions Trade Unions, in accordance with N.J.S.A. 
52:38-1, et seq.  See Section IV. Additional Standard Forms of this Bid solicitation package for 
“Project Labor Agreement” details. 

 
4. Bidder is to state Bidder’s name on all Pricing Proposal pages submitted with the Bid Proposal. 
 
5. PRE-BID MEETING AND WALKTHROUGH:  Due to current COVID-19 restrictions, a virtual 

pre-bid meeting is scheduled for Tuesday, February 2, 2021 @ 3:00 PM.  The pre-bid meeting will be 
conducted by TRRS/Owner’s Engineer of Record, Maser Consulting, and P.A.  Bidders may participate 
by utilizing the following link: 

 https://teams.microsoft.com/l/meetup-
join/19%3ameeting_M2Q0OTYyZjAtMjFlOS00OGRjLTliN2ItZDg5NDBhODU2ZmM3%40thread.v2/0?context=%
7b%22Tid%22%3a%22e36e2432-b327-457a-bb91-2c778cfcb631%22%2c%22Oid%22%3a%2237cfcaeb-
a98e-48ae-82b3-de57321889c2%22%7d 

 
 Participation of prospective Bidders is not mandatory but is strongly encouraged.  Bidder is to contact 

Maser Consulting, P.A. at (732) 383-1950 if Bidder experiences difficulty in connecting to the pre-bid 
meeting. 

 
 At the conclusion of the virtual pre-bid meeting, Bidder may contact Maser Consulting, P.A. at (732) 

383-1950 to schedule a pre-bid walkthrough of sites if Bidder desires to inspect the work sites prior to 
bid submission.  Attendance at the pre-bid walkthrough will be limited to a maximum of two (2) Bidder 
representatives and two (2) TRRS representatives for a maximum of four (4) attendees per scheduled 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_M2Q0OTYyZjAtMjFlOS00OGRjLTliN2ItZDg5NDBhODU2ZmM3%40thread.v2/0?context=%7b%22Tid%22%3a%22e36e2432-b327-457a-bb91-2c778cfcb631%22%2c%22Oid%22%3a%2237cfcaeb-a98e-48ae-82b3-de57321889c2%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_M2Q0OTYyZjAtMjFlOS00OGRjLTliN2ItZDg5NDBhODU2ZmM3%40thread.v2/0?context=%7b%22Tid%22%3a%22e36e2432-b327-457a-bb91-2c778cfcb631%22%2c%22Oid%22%3a%2237cfcaeb-a98e-48ae-82b3-de57321889c2%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_M2Q0OTYyZjAtMjFlOS00OGRjLTliN2ItZDg5NDBhODU2ZmM3%40thread.v2/0?context=%7b%22Tid%22%3a%22e36e2432-b327-457a-bb91-2c778cfcb631%22%2c%22Oid%22%3a%2237cfcaeb-a98e-48ae-82b3-de57321889c2%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_M2Q0OTYyZjAtMjFlOS00OGRjLTliN2ItZDg5NDBhODU2ZmM3%40thread.v2/0?context=%7b%22Tid%22%3a%22e36e2432-b327-457a-bb91-2c778cfcb631%22%2c%22Oid%22%3a%2237cfcaeb-a98e-48ae-82b3-de57321889c2%22%7d
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walkthrough.  All attendees must wear attendee provided proper PPE pursuant to current COVID-19 
guidelines. 

 
 TRRS pre-bid and walkthrough minutes will be shared with all vendors known to have received a Bid 

solicitation package from Maser Consulting, PA. 
 
6. BID SOLICITATION INQUIRIES:  All inquiries regarding this Bid Solicitation shall be in writing 

and directed as follows: 
 
 Derek Jordan, P.E., Senior Project Manager 
 Maser Consulting P.A. 
 FAX: 732.383.1984 
 Email: DJordan@maserconsulting.com    
 Due to bid receipt time constraints, no inquiries shall be accepted after 10:00 A.M. Wednesday, 

February 17, 2021. 
 
 Heading on all inquiries must clearly state “SITE-187 Phase II Group V Projects”. 
 
7. ANTICIPATED CONTRACT AWARD:  It is the intent of TRRS to award contract no later than the 

April 21, 2021 meeting of the Board of Education. 
 
8. TRRS/Owner reserves the right to reject all Bid Proposals, pursuant to NJSA 18A:18A-22.  
 
9. TRRS/Owner reserves the right to award Contract with or without the utilization of the PLA, as 

determined solely by TRRS/Owner, to the total lowest responsible Bidder in accordance with applicable 
law.   

   
10. Pursuant to Section V. General Instructions to Bidders: Article 5.3 Consideration Of Bid Proposal and 

Article 5.4.1 Statutory Requirements Project Labor Agreement, the Contract will be awarded, if at all, 
to the total lowest responsible Bidder. This means that if an Option 2 lowest responsible Bidder is lower 
than an Option 1 responsible Bidder, the Option 2 responsible Bidder will be awarded the Contract as a 
single Bid, unless all Bid Proposals are rejected. If there are two equal responsible Bid Proposals, one 
Option 1 and the other Option 2, Option 1 will be awarded the Contract.  If an Option 1 Contract is 
awarded, it is the responsibility of the Contractor to secure appropriate Union signatures on the PLA 
and to submit a copy of the fully executed PLA to Owner representatives prior to the start of work. 

 
11. Alternate Bid pricing will be factored with the base bids during the Owner’s analysis/evaluation phase 

of Bid Proposals.  The Alternate Bids will be selected in an order that will allow the district to take 
advantage of the available funding for the Project which may or may not be in numerical order. 

 
12. In the event of tie Bids, Contract award will be in accordance with N.J.S.A. 18A:18A-37(d). 
 
13. SCHEDULING OF WORK:  All work and visits to job site will be scheduled and coordinated through 

Maser Consulting, P.A. 

mailto:DJordan@maserconsulting.com
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14. PROJECT COMPLETION DATE:  Predicated upon above anticipated contract award date, TRRS 
and Consulting Engineer have determined awarded contractor shall have sufficient time to complete all 
work requirements between the dates of Contractor’s receipt of Notice of Award/Notice to Proceed 
through January 21, 2023 which will permit this project to be completed by January 31, 2023 as per 
specifications. NOTE: Construction within the schools themselves is limited between the start of project 
and the project completion dates. In addition, the district will not be having any programs, events or 
activities within the schools other than custodial and routine maintenance work. Front office 
administrative occupants will also be present. 

 
15. LIQUIDATED DAMAGES:  Pursuant to N.J.S.A. 18A:18A-19 and 18A:18A-41, Liquidated 

Damages are a part of this contract. In responding to this bid solicitation, bidder understands and agrees 
the above stated project completion time is important to this project.  Predicated upon anticipated April 
21, 2021 contract award date, TRRS and Consulting Engineer have determined awarded contractor shall 
have sufficient time to do all work required in a time frame that will permit a project completion date of 
January 31, 2023.  Anticipated completion date takes into consideration time frame required for 
contractor to provide all required work associated with this project.  OWNER and CONTRACTOR 
recognize that time is of the essence of this Agreement and that the Owner will suffer financial loss if 
work is not completed by required date.  If work is not completed by required date Contractor agrees to 
pay the Owner Two Hundred Dollars ($200.00) per day per location for each day that expires after the 
time specified for completion and readiness for final payment.  Any exceptions taken to this requirement 
will result in contractor’s bid being determined as non-responsive and contractor’s bid will therefore be 
rejected and not considered for contract award.  Liquidated damages will be deducted from scheduled 
payments to contractor. 

 
 Additionally, any wages paid by the Owner to any inspector necessarily employed by the Owner will be 

back charged to the Contractor and deducted from scheduled payments to the Contractor. 
 
16. PERMITS & INSPECTIONS:  Awarded Contractor shall secure and pay for all necessary permits and 

schedule all required inspections.  Permit fees may be billed against the general contingency allowance. 
 
17. ADDITIONALLY:  Contractor is to include: 1. GENERAL contingency allowance of Four Hundred 

Fifty Thousand Dollars ($450,000.00) in proposal costs to allow for unforeseen or additional work as 
directed by the Engineer or Owner at any of or all of the project locations 
• Toms River Intermediate School North 
• North Dover Elementary School 
• West Dover Elementary School 
• Walnut Street Elementary School 

  Any portion of the allowance not used will be credited to the Owner by Change Order at the time of 
Project close-out. 
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18. TRADE CLASSIFICATION(S):  The following State of New Jersey Division of Property 
Management and Construction (DPM&C) Trade Codes are applicable to this Bid Solicitation: 
• C008 General Construction 
• C009 General Construction/Alterations 
• C032 HVAC 
• C047 Electrical 
• C030 Plumbing 
 

19. ASBESTOS REMOVAL:  Any identified asbestos related work will be billed against the general 
contingency allowance. 

 
20. NOTE:  As of this writing, all Toms River Regional offices and schools will be closed January 18, 

2021, February 12, 2021 and April 2, 2021 through April 9, 2021 inclusive.  The offices of Maser 
Consulting, P.A. are closed April 2nd and April 5, 2021. 

 
 

The balance of this page was intentionally left blank. 
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SECTION 011000 SUMMARY 

 

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. Project information. 
2. Work covered by Contract Documents. 
3. Work by Owner. 
4. Purchase contracts. 
5. Access to site. 
6. Work restrictions. 
7. Specification and drawing conventions. 

 
B. Related Section: 

 
1. Division 01 Section 015000 "Temporary Facilities and Controls" for limitations and 

procedures governing temporary use of Owner's facilities. 
 

1.3 PROJECT INFORMATION 
 

A. Owner:  Toms River Regional School District 
 

1. Project Location: Intermediate North, North Dover Elementary, West Dover 
Elementary, Walnut Street Elementary 

 
B. Construction Manager:  Maser Consulting, 331 Newman Springs Road, Red Bank, NJ 

 
1. Construction Manager has been engaged for this Project to serve as an advisor to Owner 

and to provide assistance in managing/oversight of the Contract for Construction between 
Owner and Contractor. 

 
C. Architects: Netta Architects, 1084 Route 22 West, Mountainside, NJ & CDI LR Kimball, 615 

West Highland Avenue, Ebensburg, PA 
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D. Project Web Site: Omitted 
 

1.4 WORK COVERED BY CONTRACT DOCUMENTS 
 

A. The Work of the Project is defined by the Contract Documents and consists of the following: 
 
 

IMN Plumbing Upgrades WDE Plumbing Upgrades 

  IMN Science Room Upgrades WDE Roof Replacement 

IMN Roof Replacement WDE Interior Door Replacement 

IMN Interior Door Replacement WDE Exterior Door Replacement 

IMN Exterior Door Replacement WDE Electrical Service Upgrade 
IMN Electrical Service Upgrade WDE HVAC Renovation 

IMN HVAC Renovation WDE Air Conditioning 
IMN Security Vestibules WDE Security Vestibules 

IMN Security Film WDE Security Film 
IMN Façade WDE Façade Restoration 
IMN ADA Bathroom Upgrades WDE ADA Bathroom Upgrades 

IMN Skylight Replacement WDE Window Replacement 

IMN Hazardous Material   WDE Hazardous Material 

NDE Plumbing Upgrades 
 

  WAL Plumbing Upgrades 

NDE Roof Replacement   WAL Interior Door Replacement 

NDE Interior Door Replacement WAL Exterior Door Replacement 

NDE Exterior Door Replacement WAL Electrical Service Upgrade 

NDE Electrical Service Upgrade WAL HVAC Renovation 

NDE HVAC Renovation WAL Air Conditioning 

NDE Air Conditioning WAL Security Vestibule 

NDE Security Vestibules WAL Security Film 

NDE Security Film WAL ADA Bathroom Upgrades 

NDE ADA Bathroom Upgrades WAL Window Replacement 

NDE Window Replacement WAL Hazardous Material 

NDE Hazardous Material  
 

In accordance with the bid documents included. 
 

 



SUMMARY 
011000- 3 TRRS Referendum Renovations, Bid Pkg. #5 

IMN, NDE, WDE, WAL 
Maser Consulting P.A. 

 

B. Type of Contract 
 

1. Project will be constructed under a single prime contract. 
 

1.5 WORK BY OWNER (in conjunction with Contractor) 
 

A. General: If applicable, cooperate fully with Owner so work may be carried out smoothly,  without, 
without interfering with or delaying work under this Contract or work by Owner. Contractor is 
responsible to coordinate their Work of this Contract, through the Construction Manager, with the 
preceding work to be performed by Owner. 

 

1.6 CONTRACTS 
 

A. General:  Omitted 
 

1.7 ACCESS TO AREAS 
 

A. General: Contractor shall have access to the areas for construction during the time periods as 
shown on the approved project schedule. 

 
B. Use of Area: 

1. Operations are to be within contract limits identified on plans. 
 
 

1.8 WORK RESTRICTIONS 
 

A. Work Restrictions, General:  Comply with restrictions on construction operations. 
 

1. Comply with limitations on use of public streets and other requirements of authorities 
having jurisdiction. 

 
B. On-Site Work Hours:  As allowed per the Districts requirements. 

 
1. Weekend Hours: Per District’s requirements and Subject  to  Review  & Approval  by 

Owner. 
2. Early  Morning  /  Late  Night  Hours: Per  City  Ordinance  and  Subject  to  Review & 

Approval by Owner. 
3. Hours for Utility Shutdowns: Per City Ordinance and Subject to Review & Approval by 

Owner. 
 

C. Shift Work (2nd & 3rd shifts) 
 

1. Shift work is required (2nd & 3rd shifts), the Contractor will not be reimbursed for the 
labor differential and those costs shall be included in the Bid. 

 
D. Existing Utility Interruptions:  N/A 

 
E. Noise, Vibration, and Odors: Coordinate operations that may result in high levels of noise and 
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vibration, odors, or other disruption to Owner occupancy with Owner. 
 

1. Notify Construction Manager not less than three (3) days in advance of proposed 
disruptive operations. 

2. Obtain Owner's written permission before proceeding with disruptive operations. 
3. Contractor to comply with Toms River Township Ordinances. 

 
F. Nonsmoking Building:  Smoking is not permitted within the building site or building. 

 
G. Controlled Substances: It shall be the Contractor’s responsibility to prevent illegal drug use on the 

Project. Use of illegal drugs or substances on the Project site by any employee of the Contractor 
or any subcontractor, shall subject the employee to permanent removal from the site. Persistent 
use of illegal drugs or substances by employees of the Contractor or any of its subcontractors, shall 
be default under the construction contract. 
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1.9 SPECIFICATION AND DRAWING CONVENTIONS 
 

A. Specification Content: The Specifications use certain conventions for the style of language and 
the intended meaning of certain terms, words, and phrases when used in particular situations. 
These conventions are as follows: 

 
1. Imperative mood and streamlined language are generally used in the Specifications. The 

words "shall," "shall be," or "shall comply with," depending on the context, are implied 
where a colon (:) is used within a sentence or phrase. 

2. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise. 

 
B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work 

of all Sections in the Specifications. 
 

C. Drawing Coordination: Requirements for materials and products identified on Drawings are 
described in detail in the Specifications. One or more of the following are used on Drawings to 
identify materials and products: 

 
1. Terminology: Materials and products are identified by the typical generic terms used in 

the individual Specifications Sections. 
2. Abbreviations: Materials and products are identified by abbreviations published as part 

of the U.S. National CAD Standard and scheduled on Drawings. 
3. Keynoting: Materials  and  products  are  identified  by  reference keynotes referencing 

Specification Section numbers found in this Project Manual. 
 

PART 2 - PRODUCTS (Not Used) 

PART 3 – EXECUTION (Not Used) 

 
 
 
 
 

END OF SECTION 0110000 
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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. Lump-sum allowances. 
2. Contingency allowances. 
3. Testing and inspecting allowances. 

 
1.3 

 
SELECTION AND PURCHASE 

A. At the earliest practical date after award of the Contract, advise Construction Manager 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 Construction Manager’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 Construction Manager from the designated supplier. 

 
1.4 

 
ACTION SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances, in the form 
specified for Change Orders. 
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1.5 INFORMATIONAL SUBMITTALS 
 

A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for 
use in fulfillment of each allowance. 

 
B. 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. 
 

C. Coordinate and process submittals for allowance items in same manner as for other portions of 
the Work. 

 

1.6 COORDINATION 
 

A. Coordinate allowance items with other portions of the Work. Furnish templates as required to 
coordinate installation. 

 

1.7 CONTINGENCY ALLOWANCES 
 

A. Use the contingency allowance only as directed by Construction Manager for Owner's purposes 
and only by Change Orders that indicate amounts to be charged to the allowance. 

 
B. Contractor's overhead, profit, and related costs for products and equipment ordered by Owner 

under the contingency allowance are included in the allowance and are not part of the Contract 
Sum.  These costs include delivery, installation, insurance, equipment rental, and similar costs. 

 
C. Change Orders authorizing use of funds from the contingency allowance will include Contractor's 

related costs and reasonable overhead and profit margins. Refer to Section 012900. 
 

D. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner   by 
Change Order. 

 

1.8 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. All unused 
allowance monies will revert back to Owner as a deduct change order at the completion of the 
project. 

 
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. 
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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 
 

A. Allowance No. 1 General Contingency $450,000.00 
1. Includes costs to perform additional work not included in the current bid documents. 

 

3.2 EXAMINATION 
 

A. Examine products covered by an allowance promptly on delivery for damage or defects. Return 
damaged or defective products to manufacturer for replacement. 

 

3.3 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. 

 

END OF SECTION 012100 
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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 the Alternate as part of the awarded contract 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, the Owner will notify the Contractor, 

in writing, whether each alternate has been accepted or rejected. 
 

C. Execute accepted alternates under the same conditions as other work of the Contract. 
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) 
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PART 3 – EXECUTION 

A. Alternates 
 
OPTION 1 – WITH PROJECT LABOR AGREEMENT 
ALTERNATE NO. 1 
INTERMEDIATE NORTH – Electrical Panel Replacement 
Work associated with the retrofit of electrical panels in Intermediate North as shown on the drawings. Under 
base bid, the existing panels shall remain. 
 
OPTION 1 – WITH PROJECT LABOR AGREEMENT 
ALTERNATE NO. 2 
WALNUT STREET ELEMENTARY – Electrical Panel Replacement 
Work associated with the retrofit of electrical panels in Walnut Street Elementary as shown on the drawings. 
Under base bid, the existing panels shall remain. 
 
OPTION 1 – WITH PROJECT LABOR AGREEMENT 
ALTERNATE NO. 3 
WEST DOVER ELEMENTARY – Electrical Panel Replacement 
Work associated with the retrofit of electrical panels in West Dover Elementary as shown on the drawings. 
Under base bid, the existing panels shall remain. 
 
OPTION 1 – WITH PROJECT LABOR AGREEMENT 
ALTERNATE NO. 4 
NORTH DOVER ELEMENTARY – Electrical Panel Replacement 
Work associated with the retrofit of electrical panels in North Dover Elementary as shown on the drawings. 
Under base bid, the existing panels shall remain. 
 
OPTION 1 – WITH PROJECT LABOR AGREEMENT 
ALTERNATE NO. 5 
INTERMEDIATE NORTH – Air Cooled Chiller Replacement 
Work associated with the replacement of the existing air cooled chiller in Intermediate North as shown on the 
drawings. Under base bid, the existing chiller shall remain. 
 
OPTION 2 – WITHOUT PROJECT LABOR AGREEMENT 
ALTERNATE NO. 1 
INTERMEDIATE NORTH – Electrical Panel Replacement 
Work associated with the retrofit of electrical panels in Intermediate North as shown on the drawings. Under 
base bid, the existing panels shall remain. 
 
OPTION 2 – WITHOUT PROJECT LABOR AGREEMENT 
ALTERNATE NO. 2 
WALNUT STREET ELEMENTARY – Electrical Panel Replacement 
Work associated with the retrofit of electrical panels in Walnut Street Elementary as shown on the drawings. 
Under base bid, the existing panels shall remain. 
 
OPTION 2 – WITHOUT PROJECT LABOR AGREEMENT 
ALTERNATE NO. 3 
WEST DOVER ELEMENTARY – Electrical Panel Replacement 
Work associated with the retrofit of electrical panels in West Dover Elementary as shown on the drawings. 
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Under base bid, the existing panels shall remain. 
 
OPTION 2 – WITHOUT PROJECT LABOR AGREEMENT 
ALTERNATE NO. 4 
NORTH DOVER ELEMENTARY – Electrical Panel Replacement 
Work associated with the retrofit of electrical panels in North Dover Elementary as shown on the drawings. 
Under base bid, the existing panels shall remain. 
 
OPTION 2 – WITHOUT PROJECT LABOR AGREEMENT 
ALTERNATE NO. 5 
INTERMEDIATE NORTH – Air Cooled Chiller Replacement 
Work associated with the replacement of the existing air cooled chiller in Intermediate North as shown on the 
drawings. Under base bid, the existing chiller shall remain. 

 
 

END OF SECTION 012300 
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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 Requirements: 

 1. Omitted  

 
1.3 

 
MINOR CHANGES IN THE WORK 

A. CM 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, "Construction 
Manager's Supplemental Instructions." 

 
1.4 

 
PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests: Construction Manager 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. Work Change Proposal Requests issued by Construction Manager are not instructions 

either to stop work in progress or to execute the proposed change. 
2. Within time specified in Proposal Request 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. 
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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 Construction Manager. 
 

B. Contractor-Initiated Proposals: If latent or changed conditions require modifications to the 
Contract Documents, Contractor may initiate a claim by submitting a request for a change to 
Construction Manager. 

 
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 CSI Form 13.6A, "Change Order Request (Proposal)," with 
attachments CSI Form 13.6D, "Proposal Worksheet Summary," and Form 13.6C, 
"Proposal Worksheet Detail." 

8. Refer to section 012900 Payment Procedures for permissible markups on changes. 
 

1.5 ADMINISTRATIVE CHANGE ORDERS 
 

A. Allowance Adjustment: See Section 012100 "Allowances" for administrative procedures for 
preparation of Change Order Proposal for adjusting the Contract Sum to reflect actual costs of 
allowances. 

 

1.6 CHANGE ORDER PROCEDURES 
 

A. Contractor is obliged to notify Construction Manager five (5) days from the date a changed 
condition is identified. Failure to comply will result in denial of change order and/or claim. 

B. All Change Order requests shall be in accordance with NJAC 6A:23A-21.1 
 

 

1.7 CONSTRUCTION CHANGE DIRECTIVE 
 

A. Construction Change Directive: Construction Manager may issue a Construction Change 
Directive on AIA Document G714/CMa-1992. Construction Change Directive instructs 
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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. Section includes administrative and procedural requirements necessary to prepare and process 
Applications for Payment. 

 
B. Related Requirements: 

 
1. Section 012100 "Allowances" for procedural requirements governing the handling and 

processing of allowances. 
2. Section 012600 "Contract Modification Procedures" for administrative procedures for 

handling changes to the Contract. 
3. Section 013200 "Construction Progress Documentation" for administrative requirements 

governing the preparation and submittal of the Contractor's construction schedule. 
 

1.3 DEFINITIONS 
 

A. Schedule of Values: A statement furnished by Contractor allocating portions of the Contract Sum 
to various portions of the Work and used as the basis for reviewing Contractor's Applications for 
Payment. 

 

1.4 SCHEDULE OF VALUES 
 

A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's 
construction schedule. 

 
1. Coordinate 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. 
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2. Submit the schedule of values to Construction Manager at earliest possible date, but no 
later than seven days before the date scheduled for submittal of initial Applications for 
Payment for review & approval 

3. Subschedules for Phased Work: Where the Work is separated into phases requiring 
separately phased payments, provide subschedules showing values coordinated with each 
phase of payment. 

4. Subschedules for Separate Elements of Work: Where the Contractor's construction 
schedule defines separate elements of the Work, provide subschedules showing values 
coordinated with each element. 

5. Subschedules for Separate Design Contracts: Where the Owner has retained design 
professionals under separate contracts who will each provide certification of payment 
requests, provide subschedules showing values coordinated with the scope of each design 
services contract as described in Section 011000 "Summary." 

 
B. Format and Content: Use Project Manual table of contents as a guide to establish line items for 

the schedule of values. Provide at least one 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 Construction Manager. 
c. Construction Manager'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. Arrange the schedule of values in tabular form with separate columns to indicate the 

following for each item listed: 
 

a. Related Specification Section or Division. 
b. Description of the Work. 
c. Name of subcontractor. 
d. Name of manufacturer or fabricator. 
e. Name of supplier. 
f. Change Orders (numbers) that affect value. 
g. Dollar value of the following, as a percentage of the Contract Sum to nearest one- 

hundredth percent, adjusted to total 100 percent. 
 

1) Labor. 
2) Materials. 
3) Equipment. 

 
4. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 

evaluation of Applications for Payment and progress reports. Coordinate with Project 
Manual table of contents. Provide multiple line items for principal subcontract amounts  in 
excess of five percent of the Contract Sum. 

 
5. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 
6. 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. 
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a. Differentiate between items stored on-site and items stored off-site. If required, 
include evidence of insurance. 

 
7. 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. 
8. Allowances: Provide a separate line item in the schedule of values for each allowance. 

Show line-item value of unit-cost allowances, as a product of the unit cost, multiplied by 
measured quantity. Use information indicated in the Contract Documents to determine 
quantities. 

9. Purchase Contracts: Provide a separate line item in the schedule of values for each purchase 
contract. Show line-item value of purchase contract. Indicate owner payments or deposits, 
if any, and balance to be paid by Contractor. 

10. 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. 

 
11. 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. 

 

1.5 CHANGES IN THE WORK 
 
 

A. When a change in the Work includes a category or categories of Work both added to and 
deducted from the Contract, the total quantities of added Work and of deleted Work shall be 
determined separately for each category and the appropriate unit price or net cost of the 
Work shall be applied to the difference between the two total quantities. 

B. Unit prices shall be inclusive of all costs and shall be applied to units of measure as defined 
in the Specifications for each category of Work. 

C. For all extra Work performed by Contractor, the gross cost to the Owner shall include the net 
cost of the Work to the Contractor plus an allowance for overhead and profit (inclusive of 
Bond / Insurance) not to exceed 15% of the net cost. 

D. For all extra Work performed by a Subcontractor, the gross cost to the Owner shall include 
the net cost of the Work to the Subcontractor plus an allowance for overhead and profit not to 
exceed 10% of the net cost, plus the Contractor's overhead and profit (inclusive of Bond / In- 
surance) not to exceed 10% of the Subcontractor's cost. 

E. Net cost of extra Work shall be the actual or pro-rated cost of: 

1. Labor, including foreman, at the prevailing rate of wages, contributions and taxes. 

2. Materials entering permanently into the Work, including delivery to the site. 

3. The ownership or rental cost of construction equipment and expendable tools, pro-rated for the 
time necessary for the Work. 

4. Power and consumable supplies for the operation of power equipment, pro-rated for the necessary 
Work. Contractor to provide detailed breakdown & back up for Items 1-3 when 
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submitting their change order reques t . 

F. Gross costs shall be net costs plus the allowances described above, such allowances being in- 
clusive, of all cost of superintendence, supervision, engineering, overhead, profit, administrative and 
site office expenses and all other general expenses. 

 

1.6 APPLICATIONS FOR PAYMENT 
 

A. Each Application for Payment following the initial Application for Payment shall be consistent 
with previous applications and payments as certified by Construction Manager and paid for by 
Owner. All payments shall be in compliance with the Prompt Payment Act, NJSA 2A:30A-
1 et seq.   

 
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. Payment Application Times: Submit Application for Payment to Construction Manager  monthly, 

date to be agreed with Owner. The period covered by each Application for Payment is one month. 
 

1. Submit draft copy of Application for Payment seven days prior to due date for review by 
Construction Manager. 

 
D. Application for Payment Forms: Use AIA Document G732-2009 and AIA Document G703 as 

form for Applications for Payment. 
 

E. Application Preparation: Complete every entry on form. Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor. Construction Manager 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. 

 
F. Stored Materials: Include in Application for Payment amounts applied for materials or equipment 

purchased or fabricated and stored, but not yet installed which is stored on-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. 
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3. Provide summary documentation for stored materials indicating the following: 
 

a. Value of materials previously stored and remaining stored as of date of previous 
Applications for Payment. 

b. Value of previously stored materials put in place after date of previous Application 
for Payment and on or before date of current Application for Payment. 

c. Value of materials stored since date of previous Application for Payment and 
remaining stored as of date of current Application for Payment. 

 
G. Transmittal: Submit three signed and notarized original copies of each Application for Payment 

to Construction Manager by a method ensuring receipt within 24 hours. 
 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application. 

 
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. Combined Contractor's construction schedule (preliminary if not final) incorporating 

Work of multiple contracts, with indication of acceptance of schedule by each Contractor. 
5. Products list (preliminary if not final). 
6. Schedule of unit prices. 
7. Submittal schedule (preliminary if not final). 
8. List of Contractor's staff assignments. 
9. List of Contractor's principal consultants. 
10. Copies of building permits. 
11. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 
12. Initial progress report. 
13. Report of preconstruction conference. 
14. Certificates of insurance and insurance policies. 
15. Performance and payment bonds. 
16. Data needed to acquire Owner's insurance. 

 
I. Application for Payment at Substantial Completion: After Construction Manager issues the 

Certificate of Substantial Completion, submit an Application for Payment showing 100 percent 
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 Certificate(s) of Substantial Completion issued previously 

for Owner occupancy of designated portions of the Work. 
J. Final Payment Application: After completing Project closeout requirements, 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 
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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 coordination procedures. 
2. Coordination drawings. (if required) 
3. Requests for Information (RFIs). 
4. Project meetings. 

 
B. WEB BASED PROJECT MANAGEMENT – all parties will use the the construction 

manager’s on line software. 
 

C. Each contractor shall participate in coordination requirements. Certain areas of responsibility 
are assigned to a specific contractor. 

 
D. Related Requirements: 

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, Construction Manager, or Contractor seeking information required 
by or clarifications of the Contract Documents. 

 

1.4 INFORMATIONAL SUBMITTALS 
 

Key Personnel Names: Within 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  e-mail  addresses.    Provide   names, 
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addresses, and telephone numbers of individuals assigned as alternates 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. 
 

1.5 GENERAL COORDINATION PROCEDURES 
 

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 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. Coordination: Each contractor shall coordinate its construction operations with those of other 
contractors and entities to ensure efficient and orderly installation of each part of the Work. Each 
contractor shall coordinate its operations with operations, included in different Sections that 
depend on each other for proper installation, connection, and operation. 

 
1. Schedule construction operations in sequence required to obtain the best results where 

installation of one part of the Work depends on installation of other components, before or 
after its own installation. 

2. Coordinate installation of different components with other contractors to ensure 
maximum performance and accessibility for required maintenance, service, and 
repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
 

C. 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. 
 

D. 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. Project closeout activities. 
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8. Startup and adjustment of systems. 
 

E. 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. See other Sections for disposition of salvaged materials that are designated 
as Owner's property. 

 

1.6 COORDINATION DRAWINGS 
 

A. Coordination Drawings, General: Prepare coordination drawings according to requirements in 
individual Sections, and additionally where installation is not completely shown on Shop 
Drawings, where limited space availability necessitates coordination, or if coordination is 
required to facilitate integration of products and materials fabricated or installed by more than one 
entity. 

 
1. Content: Project-specific information, drawn accurately to a scale large enough to indicate 

and resolve conflicts. Do not base coordination drawings on standard printed data.  Include 
the following information, as applicable: 

 
a. Use applicable Drawings as a basis for preparation of coordination drawings. 

Prepare sections, elevations, and details as needed to describe relationship of various 
systems and components. 

b. Coordinate the addition of trade-specific information to the coordination drawings 
by multiple contractors in a sequence that best provides for coordination of the 
information and resolution of conflicts between installed components before 
submitting for review. 

c. Indicate functional and spatial relationships of components of architectural, 
structural, civil, mechanical, and electrical systems. 

d. Indicate space requirements for routine maintenance and for anticipated replacement 
of components during the life of the installation. 

e. Show location and size of access doors required for access to concealed dampers, 
valves, and other controls. 

f. Indicate required installation sequences. 
g. Indicate dimensions shown on the Drawings. Specifically note dimensions that 

appear to be in conflict with submitted equipment and minimum clearance 
requirements. Provide alternate sketches to Construction Manager indicating 
proposed resolution of such conflicts. Minor dimension changes and difficult 
installations will not be considered changes to the Contract. 

 
B. Coordination Drawing Organization:  Organize coordination drawings as follows: 

 
1. Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and 

mechanical, plumbing, fire-protection, fire-alarm, and electrical Work.  Show locations   of 
visible ceiling-mounted devices relative to acoustical ceiling grid. Supplement plan 
drawings with section drawings where required to adequately represent the Work. 

2. Plenum Space: Indicate subframing for support of ceiling and wall systems, mechanical 
and electrical equipment, and related Work.  Locate components within ceiling plenum 
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to accommodate layout of light fixtures indicated on Drawings. Indicate areas of 
conflict between light fixtures and other components. 

3. Mechanical Rooms: Provide coordination drawings for mechanical rooms showing plans 
and elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical 
equipment. 

4. Structural Penetrations: Indicate penetrations and openings required for all disciplines. 
5. Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of 

embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door 
floor closers, slab depressions for floor finishes, curbs and housekeeping pads, and  similar 
items. 

6. Mechanical and Plumbing Work:  Show the following: 
 

a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including 
insulation, bracing, flanges, and support systems. 

b. Dimensions of major components, such as dampers, valves, diffusers, access 
doors, cleanouts and electrical distribution equipment. 

c. Fire-rated enclosures around ductwork. 
 

7. Electrical Work:  Show the following: 
 

a. Runs of vertical and horizontal conduit 1-1/4 inches in diameter and larger. 
b. Light fixture, exit light, emergency battery pack, smoke detector, and other fire- 

alarm locations. 
c. Panel board, switch board, switchgear, transformer, busway, generator, and motor 

control center locations. 
d. Location of pull boxes and junction boxes, dimensioned from column center lines. 

 
8. Fire-Protection System:  Show the following: 

 
a. Locations of standpipes, mains piping, branch lines, pipe drops, and sprinkler 

heads. 
 

9. Review: Construction Manager will review coordination drawings to confirm that the Work 
is being coordinated, but not for the details of the coordination, which are Contractor's 
responsibility. If Construction Manager determines that coordination drawings are not 
being prepared in sufficient scope or detail, or are otherwise deficient, Construction 
Manager will so inform Contractor, who shall make changes as directed and resubmit. 

10. Coordination Drawing Prints: Prepare coordination drawing prints according to 
requirements in Section 013300 "Submittal Procedures." 

 
C. Coordination  Digital  Data  Files: Prepare  coordination  digital  data  files  according  to  the 

following requirements: 
 

1. File Preparation Format: Same digital data software program, version, and operating 
system as original Drawings. 

2. File Preparation Format: DWG, Version, operating in Microsoft Windows operating 
system. 

3. File Submittal Format: Submit or post coordination drawing files using format same as file 
preparation format and Portable Data File (PDF) format. 

1.7 REQUESTS FOR INFORMATION (RFIs) 
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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. Construction Manager will return RFIs submitted to Construction Manager 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 Construction Manager. 
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  suggested  resolution  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. 

 
C. Include dimensions, thicknesses, structural grid references, and details of affected materials, 

assemblies, and attachments on attached sketch RFI Forms: RFI’s will be submitted through the 
construction manager’s on line software. 

 
1. Attachments shall be electronic files in Adobe Acrobat PDF format. 

 
D. Construction Manager's Action: Construction Manager will review each RFI, determine action 

required, and respond. Allow seven (7) working days for Construction Manager's response for 
each RFI. RFIs received by Construction Manager after 1:00 p.m. will be considered as received 
the following working day. 

 
1. The following Contractor-generated RFIs will be returned without action: 

 
a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for approval of Contractor's means and methods. 
d. Requests for coordination information already indicated in the Contract 

Documents. 
e. Requests for adjustments in the Contract Time or the Contract Sum. 
f. Requests for interpretation of Construction Manager's actions on submittals. 
g. Incomplete RFIs or inaccurately prepared RFIs. 

2. Construction Manager's action may include a request for additional information, in which 
case Construction Manager's time for response will date from time of receipt of  additional 
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information. 
3. Construction Manager'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 Construction Manager in writing within 10 days of  receipt of 
the RFI response. 

 
E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 

Submit log weekly. 
 

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Construction Manager. 
4. RFI number including RFIs that were returned without action or withdrawn. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Construction Manager's response was received. 

 
F. On receipt of Construction Manager's action, update the RFI log and immediately distribute the 

RFI response to affected parties. Review response and notify Construction Manager within seven 
days if Contractor disagrees with response. 

 
1. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate. 
2. Identification of related Field Order, Work Change Directive, and Proposal Request, as 

appropriate. 
 

1.8 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 Construction Manager of 
scheduled meeting dates and times. 

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
3. Minutes: Entity responsible for conducting meeting will record significant  discussions and 

agreements achieved. Distribute the meeting minutes to everyone concerned, including 
Owner and Construction Manager, within three days of the meeting. 

 
B. Preconstruction Conference: Construction Manager will schedule and conduct a preconstruction 

conference before starting construction, at a time convenient to Owner and Construction Manager, 
but no later than 15 days after execution of the Agreement. 

 
1. Conduct the conference to review responsibilities and personnel assignments. 
2. Attendees: Authorized representatives of Owner, Construction Manager, and their 

consultants; Contractor and its superintendent; major subcontractors; suppliers; and other 
concerned parties shall attend the conference. Participants at the conference shall be 
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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. 
j. Distribution of the Contract Documents. 
k. Submittal procedures. 
l. Omitted 
m. Preparation of record documents. 
n. Use of the premises. 
o. Work restrictions. 
p. Working hours. 
q. Owner's occupancy requirements. 
r. Responsibility for temporary facilities and controls. 
s. Procedures for moisture and mold control. 
t. Procedures for disruptions and shutdowns. 
u. Construction waste management and recycling. 
v. Parking availability. 
w. Office, work, and storage areas. 
x. Equipment deliveries and priorities. 
y. First aid. 
z. Security. 
aa. Progress cleaning. 

 
4. Minutes: Entity responsible for conducting meeting will record and distribute meeting 

minutes. 
 

C. Pre-installation Conferences: Conduct a pre-installation 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 
Construction Manager 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. 
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h. Review of mockups. 
i. Possible conflicts. 
j. Compatibility requirements. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written instructions. 
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 Construction Manager, but no later than 90 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, Construction Manager, 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, 
but not limited to, all items in Section 017700 Closeout Procedures, and 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. Omitted 
e. Requirements for preparing operations and maintenance data. 
f. Requirements for delivery of material samples, attic stock, and spare parts. 
g. Requirements for demonstration and training. 
h. Preparation of Contractor's punch list. 
i. Procedures for processing Applications for Payment at Substantial Completion and 

for final payment. 
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j. Submittal procedures. 
k. Coordination of separate contracts. 
l. Owner's partial occupancy requirements. 
m. Installation of Owner's furniture, fixtures, and equipment. 
n. Responsibility for removing temporary facilities and controls. 

 
4. Minutes:  Entity conducting meeting will record and distribute meeting minutes. 

 
E. Progress Meetings:  Conduct progress meetings at weekly intervals. 

 
1. Coordinate dates of meetings with preparation of payment requests. 
2. Attendees: In addition to representatives of Owner and Construction Manager, 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. 

 
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) Resolution of BIM component conflicts. 
4) Status of submittals. 
5) Omitted 
6) Deliveries. 
7) Off-site fabrication. 
8) Access. 
9) Site utilization. 
10) Temporary facilities and controls. 
11) Progress cleaning. 
12) Quality and work standards. 
13) Status of correction of deficient items. 
14) Field observations. 
15) Status of RFIs. 
16) Status of proposal requests. 
17) Pending changes. 
18) Status of Change Orders. 
19) Pending claims and disputes. 
20) Documentation of information for payment requests. 
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4. Minutes: Entity responsible for conducting the meeting will record and distribute the 

meeting minutes to each party present and to parties requiring information. 
 

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. 

 
F. Coordination Meetings: Conduct Project coordination meetings at regular intervals as required. 

Project coordination meetings are in addition to specific meetings held for other purposes, such 
as progress meetings and pre-installation conferences. 

 
1. Attendees: In addition to representatives of Owner and Construction Manager, 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 meetings shall be familiar with Project and 
authorized to conclude matters relating to the Work. 

2. Agenda: Review and correct or approve minutes of the previous coordination meeting. 
Review other items of significance that could affect progress. Include topics for discussion 
as appropriate to status of Project. 

 
a. Combined Contractor's Construction Schedule: Review progress since the last 

coordination meeting. Determine whether each contract is on time, ahead of 
schedule, or behind schedule, in relation to combined 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. 

b. Schedule Updating: Revise combined Contractor's construction schedule  after  each 
coordination meeting where revisions to the schedule have been made or recognized.  
Issue revised schedule concurrently with report of each meeting. 

c. Review present and future needs of each contractor present, including the following: 
 

1) Interface requirements. 
2) Sequence of operations. 
3) Resolution of BIM component conflicts. 
4) Status of submittals. 
5) Deliveries. 
6) Off-site fabrication. 
7) Access. 
8) Site utilization. 
9) Temporary facilities and controls. 
10) Work hours. 
11) Hazards and risks. 
12) Progress cleaning. 
13) Quality and work standards. 
14) Change Orders. 

 
3. Reporting: Record meeting results and distribute copies to everyone in attendance and to 

others affected by decisions or actions resulting from each meeting. 
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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. Construction schedule updating reports. 
3. Daily construction reports. 
4. Material location reports. 
5. Site condition reports. 
6. Special reports. 

 
B. WEB BASED PROJECT MANAGEMENT – all parties will use the web based  construction 

managers on line system. 
 

C. Related Requirements: 
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. CPM: Critical path method, which is a method of planning and scheduling a construction  project 

where activities are arranged based on activity relationships. Network calculations determine 
when activities can be performed and the critical path of Project. 

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. 

 



CONSTRUCTION PROGRESS DOCUMENTATION 
013200- 2 TRRS Referendum Renovations, Bid Pkg. #5 

IMN, NDE, WDE, WAL 
 

Maser Consulting P.A. 

 

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. 

 

1.4 INFORMATIONAL SUBMITTALS 
 

A. Format for Submittals:  Submit required submittals in the following format: 
 

1. Working electronic copy of schedule file, where indicated. 
2. PDF electronic file. 
3. Two paper copies. 

 
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. CPM Reports: Concurrent with CPM schedule, submit each of the  following reports. Format for 

each activity in reports shall contain activity number, activity description, cost and resource 
loading, original duration, remaining duration, early start date, early finish date, late start date, 
late finish date, and total float in calendar days. 

 
1. Activity Report: List of all activities sorted by activity number and then early start date,  or 

actual start date if known. 
2. Logic Report: List of preceding and succeeding activities for all activities, sorted in 

ascending order by activity number and then early start date, or actual start date if known. 
3. Total Float Report:  List of all activities sorted in ascending order of total float. 

 
D. Construction Schedule Updating Reports:  Submit with Applications for Payment. 

 
E. Daily Construction Reports:  Submit at monthly intervals. 

 
F. Material Location Reports:  Submit at monthly intervals. 

 
G. Site Condition Reports:  Submit at time of discovery of differing conditions. 

 
H. 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 



CONSTRUCTION PROGRESS DOCUMENTATION 
013200- 3 TRRS Referendum Renovations, Bid Pkg. #5 

IMN, NDE, WDE, WAL 
 

Maser Consulting P.A. 

 

Section 013100 "Project Management and Coordination." Review methods and procedures 
related to the preliminary construction schedule and Contractor's construction schedule, 
including, but not limited to, the following: 

 
1. Review software limitations and content and format for reports. 
2. Verify availability of qualified personnel needed to develop and update schedule. 
3. Discuss constraints, including interim milestones. 
4. Review delivery dates for Owner-furnished products. 
5. Review schedule for work of Owner's separate contracts. 
6. Review submittal requirements and procedures. 
7. Review time required for review of submittals and resubmittals. 
8. Review requirements for tests and inspections by independent testing and inspecting 

agencies. 
9. Review time required for Project closeout and Owner startup procedures, including 

commissioning activities. 
10. Review and finalize list of construction activities to be included in schedule. 
11. Review procedures for updating schedule. 

 

1.6 COORDINATION 
 

A. 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 of Award to date of final 
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 main element 
of the Work.  Comply with the following: 

 
1. Activity  Duration: Define  activities  so  no  activity  is  longer  than  20   days,  unless 

specifically allowed by Construction Manager. 
2. Procurement Activities: Include procurement process activities for the following long lead 

items and major items, requiring a cycle of more than 60 days, as separate activities in 
schedule. Procurement cycle activities include, but are not limited to, submittals, approvals, 
purchasing, fabrication, and delivery. 
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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 no fewer than 15 days for startup and testing. 
5. Substantial Completion: Indicate completion in advance of date established for Substantial 

Completion and allow time for Construction Manager's administrative procedures 
necessary for certification of Substantial Completion. 

6. Punch List and Final Completion: Include not more than 30 days for completion  of punch 
list items 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 under More Than One Contract:  Include a separate activity for each contract. 
3. Work by Owner: Include a separate activity for each portion of the Work performed by 

Owner. 
4. Products Ordered in Advance: Include a separate activity for each product. Include delivery 

date indicated in Section 011000 "Summary." Delivery dates indicated stipulate the earliest 
possible delivery date. 

5. Owner-Furnished Products: Include a separate activity for each  product.  Include  delivery 
date indicated in Section 011000 "Summary." Delivery dates indicated stipulate the earliest 
possible delivery date. 

6. Work Restrictions:  Show the effect of the following items on the schedule: 
 

a. Coordination with existing construction. 
b. Limitations of continued occupancies. 
c. Uninterruptible services. 
d. Partial occupancy before Substantial Completion. 
e. Use of premises restrictions. 
f. Provisions for future construction. 
g. Seasonal variations. 
h. Environmental control. 

 
7. 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. Mockups. 
e. Fabrication. 
f. Sample testing. 
g. Deliveries. 
h. Installation. 
i. Tests and inspections. 
j. Adjusting. 
k. Curing. 
l. Building flush-out. 
m. Startup and placement into final use and operation. 
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8. 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. Structural completion. 
b. Temporary enclosure and space conditioning. 
c. Permanent space enclosure. 
d. Completion of mechanical installation. 
e. Completion of electrical installation. 
f. 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: Superimpose a cost correlation timeline, indicating planned and actual costs. 

On the line, show planned and actual dollar volume of the Work performed as of planned and 
actual dates used for preparation of payment requests. 

 
1. See 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 Requests for Information. 
3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 
5. Pending modifications affecting the Work and Contract Time. 

 
G. Recovery Schedule: When periodic update indicates the Work is 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. 

 
H. Computer Scheduling Software: Prepare schedules using one of the following programs; 

 
1. Utilize Oracle’s Primavera P6. 

 
2. Microsoft Project 

 
3. Approved equal 

 
2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE) 

 
A. CPM Schedule: Prepare Contractor's construction schedule using a cost- and resource-loaded, 

time-scaled CPM network analysis diagram for the Work. 
 

1. Develop network diagram in sufficient time to submit CPM schedule so it can be  accepted 
for use no later than 60 days after date established for the Notice of Award. 
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a. Failure to include any work item required for performance of this Contract shall  not 

excuse Contractor from completing all work within applicable completion dates, 
regardless of Construction Manager's approval of the schedule. 

 
2. Conduct educational workshops to train and inform key Project personnel, including 

subcontractors' personnel, in proper methods of providing data and using CPM schedule 
information. 

3. Establish procedures for monitoring and updating CPM schedule and for reporting 
progress.  Coordinate procedures with progress meeting and payment request dates. 

4. Use "one workday" as the unit of time for individual activities.  Indicate  nonworking  days 
and holidays incorporated into the schedule in order to coordinate with the Contract Time. 

 
B. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.   Using 

the startup network diagram, prepare a skeleton network to identify probable critical paths. 
 

1. Activities: Indicate the estimated time duration, sequence requirements, and relationship of 
each activity in relation to other activities. Include estimated time frames for the following 
activities: 

 
a. Preparation and processing of submittals. 
b. Mobilization and demobilization. 
c. Purchase of materials. 
d. Delivery. 
e. Fabrication. 
f. Utility interruptions. 
g. Installation. 
h. Work by Owner that may affect or be affected by Contractor's activities. 
i. Testing and commissioning. 
j. Punch list and final completion. 
k. Activities occurring following final completion. 

 
2. Critical Path Activities: Identify critical path activities, including those for interim 

completion dates. Scheduled start and completion dates shall be consistent with Contract 
milestone dates. 

3. Processing: Process data to produce output data on a computer-drawn, time-scaled network. 
Revise data, reorganize activity sequences, and reproduce as often as necessary to produce 
the CPM schedule within the limitations of the Contract Time. 

4. Format: Mark the critical path. Locate the critical path near center of network; locate  paths 
with most float near the edges. 

C. Contract Modifications: For each proposed contract modification and concurrent with its 
submission, prepare a time-impact analysis using a network fragment to demonstrate the effect of 
the proposed change on the overall project schedule. 

 
D. Initial Issue of Schedule: Prepare initial network diagram from a sorted activity list indicating 

straight "early start-total float." Identify critical activities.  Prepare tabulated reports showing  the 
following: 

 
1. Contractor or subcontractor and the Work or activity. 
2. Description of activity. 
3. Main events of activity. 
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4. Immediate preceding and succeeding activities. 
5. Early and late start dates. 
6. Early and late finish dates. 
7. Activity duration in workdays. 
8. Total float or slack time. 
9. Average size of workforce. 
10. Dollar value of activity (coordinated with the schedule of values). 

 
E. Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports 

showing the following: 
 

1. Identification of activities that have changed. 
2. Changes in early and late start dates. 
3. Changes in early and late finish dates. 
4. Changes in activity durations in workdays. 
5. Changes in the critical path. 
6. Changes in total float or slack time. 
7. Changes in the Contract Time. 

 

2.3 REPORTS 
 

A. Daily Construction Reports: Prepare a daily construction report through Oracle’s Primavera 
Contract Management Program to record 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 (see 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. Site Condition Reports: Immediately on discovery of a difference between site 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 day(s) 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 a hard copy of the schedule as well as an 
electronic file of the P6 schedule one 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 Construction Manager, Owner, separate 
contractors, testing and inspecting agencies, and other parties identified by Contractor with a 
need-to-know schedule responsibility. 
1. 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 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. WEB BASED PROJECT MANAGEMENT – all parties will use the web based the construction 

manager’s online software. 
 

C. Related Requirements: 
 

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. 

5. Section 017900 "Demonstration and Training" for submitting video recordings of 
demonstration of equipment and training of Owner's personnel. 

 

1.3 DEFINITIONS 
 

A. Action Submittals: Written and graphic information and physical samples that require 
Construction Manager'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 Construction Manager'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 
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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 
corrections or revisions to submittals noted by Construction Manager 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. Initial Submittal: Submit concurrently with startup construction schedule. Include 

submittals required during the first 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. Final Submittal: Submit concurrently with the first complete submittal of Contractor's 
construction schedule. 

 
a. Submit revised submittal schedule to reflect changes in current status and timing 

for submittals. 
 

4. 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 Construction Manager's final release or approval. 
g. Scheduled date of fabrication. 
h. Scheduled dates for purchasing. 
i. Scheduled dates for installation. 
j. Activity or event number. 

 

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 
 

A. Construction Manager's Digital Data Files: Electronic digital data files of the  Contract  Drawings 
will not be provided by Construction Manager for Contractor's use in preparing submittals unless 
a waiver is executed by the contractor. 

 
B. Coordination: Coordinate preparation and processing of submittals with performance of 

construction activities. 
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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. Construction Manager 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 Construction Manager'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 10 days for initial review of each submittal. Allow additional time if 

coordination with subsequent submittals is required. Construction Manager will advise 
Contractor when a submittal being processed must be delayed for coordination. 

2. Intermediate Review: If intermediate submittal review is necessary, process it in same 
manner as initial submittal. 

3. Resubmittal Review:  Allow 5 days for review of each resubmittal. 
4. Sequential Review: Where sequential review of submittals by Construction Manager's 

consultants, Owner, or other parties is indicated, allow 10 days for initial review of each 
submittal. 

 
5. Concurrent Consultant Review: Where the Contract Documents indicate that submittals 

may be transmitted simultaneously to Construction Manager and to Construction 
Manager's consultants, allow 10 days for review of each submittal. Submittal will be 
returned to Construction Manager before being returned to Contractor. 

 
D. Paper Submittals: Place a permanent label or title block on each submittal item for  identification. 

 
1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Contractor signature indication that submittal is in conformance to the specifications. 
3. Provide a space approximately [6 by 8 inches] on label or beside title block to record 

Contractor's review and approval markings and action taken by Construction Manager. 
4. Include the following information for processing and recording action taken: 

 
a. Project name. 
b. Date. 
c. Name of Construction Manager. 
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 
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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. 

 
5. Additional Paper Copies: Unless additional copies are required for final submittal, and 

unless Construction Manager observes noncompliance with provisions in the Contract 
Documents, initial submittal may serve as final submittal. 

 
6. Transmittal for Paper Submittals: Assemble each submittal individually  and  appropriately 

for transmittal and handling. Transmit each submittal using a transmittal form. 
Construction Manager will discard submittals received from sources other than Contractor. 

 
a. Transmittal Form for Paper Submittals:  Use AIA Document G810. 
b. Transmittal  Form  for  Paper  Submittals: Provide  locations  on  form   for  the 

following information: 
 

1) Project name. 
2) Date. 
3) Destination (To:). 
4) Source (From:). 
5) Name of Construction Manager. 
6) Name of Contractor. 
7) Name of firm or entity that prepared submittal. 
8) Names of subcontractor, manufacturer, and supplier. 
9) Category and type of submittal. 
10) Submittal purpose and description. 
11) Specification Section number and title. 
12) Specification paragraph number or drawing designation and generic name 

for each of multiple items. 
13) Drawing number and detail references, as appropriate. 
14) Indication of full or partial submittal. 
15) Transmittal number, numbered consecutively. 
16) Submittal and transmittal distribution record. 
17) Remarks. 
18) Signature of transmitter. 

 
E. Electronic Submittals: N/A 

 
F. Deviations and Additional Information: On an attached separate sheet, prepared on Contractor's 

letterhead, record relevant information, requests for data, revisions other than those requested  by 
Construction Manager on previous submittals, and deviations from requirements in the Contract 
Documents, including minor variations and limitations. Include same identification information 
as related submittal. 

G. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 
 



SUBMITTAL PROCEDURES 
013300- 5 TRRS Referendum Renovations, Bid Pkg. #5 

IMN, NDE, WDE, WAL 
 

Maser Consulting P.A. 

 

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 Construction 

Manager's action stamp. 
 

H. 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. 

 
I. Use for Construction: Retain complete copies of submittals on Project site. Use only final  action 

submittals that are marked with approval notation from Construction Manager'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. Action Submittals:  Submit each submittal via construction manger’s web based system 

provided at no cost to the contractor unless otherwise indicated. 
2. 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. 
 

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: 
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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. 
6. Submit Product Data in the following format: 

 
a. Four (4) paper copies of Product Data unless otherwise indicated. Construction 

Manager will return one (1) copy to Contractor. 
 

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 8-1/2 by 11 inches, but no larger than 30 by 42 inches. 
3. Submit Shop Drawings in the following format: 

 
a. Four (4) copies of each submittal. Construction Manager will return one (1) copy 

to Contractor. 
 

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 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. 
e. Specification paragraph number and generic name of each item. 

3. For projects where electronic submittals are required, provide corresponding electronic 
submittal of Sample transmittal, digital image file illustrating Sample characteristics, and 
identification information for record. 

4. Disposition: Maintain sets of approved Samples at Project site, available for quality- 
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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. 

 
5. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or 

sections of units showing the full range of colors, textures, and patterns available. 
 

a. Number of Samples: Submit one full set(s) of available choices where color, pattern, 
texture, or similar characteristics are required to be selected from manufacturer's 
product line. Construction Manager will return submittal with options selected. 

 
6. Samples for Verification: Submit full-size units or Samples of size indicated, prepared from 

same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected. Samples include, but are not limited to, the following: 
partial sections of manufactured or fabricated components; small cuts or containers of 
materials; complete units of repetitively used materials; swatches showing color, texture, 
and pattern; color range sets; and components used for independent testing and inspection. 

 
a. Number of Samples: Submit three sets of Samples. Construction Manager will retain 

two Sample sets; remainder will be returned. 
 

1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to  be 
demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent in 
material or product represented by a Sample, submit at least three sets of 
paired units that show approximate limits of variations. 

 
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 or assigned by Contractor if none is indicated. 
2. Manufacturer and product name, and model number if applicable. 
3. Number and name of room or space. 
4. Location within room or space. 
5. Submit product schedule in the following format: 

a. PDF electronic file. 
b. Three paper copies of product schedule or list unless otherwise indicated. 

Construction Manager will return two copies. 
 

F. Coordination Drawing Submittals: Comply with requirements specified in Section 013100 
"Project Management and Coordination." 
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G. Contractor's Construction Schedule: Comply with requirements specified in Section 013200 

"Construction Progress Documentation." 
 

H. Application for Payment and Schedule of Values: Comply with requirements specified in Section 
012900 "Payment Procedures." 

 
I. Test and Inspection Reports and Schedule of Tests and Inspections Submittals: Comply with 

requirements specified in Section 014000 "Quality Requirements." 
 

J. Closeout Submittals and Maintenance Material Submittals: Comply with  requirements  specified 
in Section 017700 "Closeout Procedures." 

 
K. Maintenance Data: Comply with requirements specified in Section 017823 "Operation and 

Maintenance Data." 
 

L. Omit. 
 

M. 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. 

 
N. 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 AWS forms. Include names of firms and personnel 
certified. 

 
O. 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. 

 
P. 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. 

 
Q. Product Certificates: Submit written statements on manufacturer's letterhead certifying that 

product complies with requirements in the Contract Documents. 
 

R. Material Certificates: Submit written statements on manufacturer's letterhead certifying that 
material complies with requirements in the Contract Documents. 

 
S. 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. 

T. Product Test Reports: Submit written reports indicating that 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. 

 
U. 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. 
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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. 

 
V. 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. 

 
W. 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. 

 
X. Field Test Reports: Submit written 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. 

 
Y. Design Data: Prepare and submit written and graphic information, including, but not limited to, 

performance and design criteria, list of applicable codes and regulations, and calculations. Include 
list of assumptions and other performance and design criteria and a summary of loads. Include 
load diagrams if applicable. Provide name and version of software, if any, used for calculations.  
Include page numbers. 

 

2.2 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 Construction Manager. 
 

B. Delegated-Design Services Certification:  In addition to Shop Drawings, Product Data, and  other 
required submittals, submit three paper copies of certificate, 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. 
1. Indicate that products and systems comply with performance and design criteria in the 

Contract Documents. Include list of codes, loads, and other factors used in performing these 
services. 

 

PART 3 - EXECUTION 
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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 Construction Manager. 

 
B. Project Closeout and Maintenance Material Submittals: See 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 CONSTRUCTION MANAGER'S ACTION 
 

A. Action Submittals: Construction Manager will review each submittal, make marks to indicate 
corrections or revisions required, and return it. Construction Manager will stamp each submittal 
with an action stamp and will mark stamp appropriately to indicate action. 

 
B. Informational Submittals: Construction Manager will review each submittal and will not return  

it or will return it if it does not comply with requirements. Construction Manager will forward 
each submittal to appropriate party. 

 
C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 

submittals has received prior approval from Construction Manager. 
 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 
for resubmittal without review. 

 
E. Submittals not required by the Contract Documents may be returned by the Construction Manager 

without action. 
 

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 construction activities 

are specified in the Sections that specify those activities. Requirements in those Sections 
may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality- 
assurance and -control procedures that facilitate compliance with the Contract Document 
requirements. 

3. Requirements for Contractor to provide quality-assurance and -control services required by 
Construction Manager, Owner, or authorities having jurisdiction are not limited by 
provisions of this Section. 

4. Specific test and inspection requirements are not specified in this Section. 
 

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. Services do not include contract  enforcement activities 
performed by Construction Manager. 

 
C. Mockups: Full-size physical assemblies that are constructed on-site. Mockups are constructed   to 

verify selections made under Sample submittals; to demonstrate aesthetic effects and, where 
indicated, qualities of materials and execution; to review coordination, testing, or operation; to 
show interface  between dissimilar  materials; and to demonstrate  compliance with     specified 
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installation  tolerances. Mockups  are  not  Samples. Unless  otherwise indicated,  approved 
mockups establish the standard by which the Work will be judged. 

 
1. Laboratory Mockups: Full-size physical assemblies constructed at testing facility to verify 

performance characteristics. 
2. Integrated Exterior Mockups: Mockups of the exterior envelope erected separately from 

the building but on Project site, consisting of multiple products, assemblies, and 
subassemblies. 

3. Room Mockups: Mockups of typical interior spaces complete with wall, floor, and  ceiling 
finishes, doors, windows, millwork, casework, specialties, furnishings and equipment, and 
lighting. 

 
D. Preconstruction Testing: Tests and inspections performed specifically for Project before products 

and materials are incorporated into the Work, to verify performance or compliance with specified 
criteria. 

 
E. Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP, or a testing 

agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with specified requirements. 

 
F. Source Quality-Control Testing: Tests and inspections that are performed at the source, e.g., plant, 

mill, factory, or shop. 
 

G. Field Quality-Control Testing: Tests and inspections that are performed on-site for installation  of 
the Work and for completed Work. 

 
H. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing 

laboratory shall mean the same as testing agency. 
 

I. 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(s). 

 
J. Experienced: When used with an entity or individual, "experienced" means having successfully 

completed a minimum of five 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 CONFLICTING REQUIREMENTS 
 

A. Referenced Standards: If compliance with two or more standards is specified and the standards 
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 Construction Manager for a decision 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 
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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 Construction Manager for a 
decision before proceeding. 

 

1.5 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 sent to authorities having jurisdiction before 
starting work on the following systems: 

 
1. Seismic-force-resisting system, designated seismic system, or component listed in the 

designated seismic system quality-assurance plan prepared by Construction Manager. 
2. Main wind-force-resisting system or a wind-resisting component listed in the wind-force- 

resisting system quality-assurance plan prepared by Construction Manager. 
 

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. 

 

1.6 CONTRACTOR'S QUALITY-CONTROL PLAN 
 

A. Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice of Award, 
and not less than five days prior to preconstruction conference. Submit in format acceptable to 
Construction Manager. 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 full-time personnel trained and 
experienced in managing and executing quality-assurance and quality-control procedures  similar 
in nature and extent to those required for Project. 

 
1. Project quality-control manager may also serve as Project superintendent. 
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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: In quality-control plan, include 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. 

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 Construction Manager 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. 

 

1.7 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: 
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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. 

 
D. Permits, Licenses, and Certificates: For Owner's records, 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. 

 

1.8 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. 

 
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, 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. 
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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. 

 
1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 
2. NVLAP: A   testing   agency   accredited   according   to   NIST's National  Voluntary 

Laboratory Accreditation Program. 
 

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. 

 
J. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing for 

compliance with specified requirements for performance and test methods, comply with the 
following: 

 
1. Contractor responsibilities include the following: 

 
a. Provide test specimens representative of proposed products and construction. 
b. Submit specimens in a timely manner with sufficient time for testing and analyzing 

results to prevent delaying the Work. 
c. Provide sizes and configurations of test assemblies, mockups, and laboratory 

mockups to adequately demonstrate capability of products to comply with 
performance requirements. 

d. Build site-assembled test assemblies and mockups using installers who will perform 
same tasks for Project. 

e. Build laboratory mockups at testing facility using personnel, products, and methods 
of construction indicated for the completed Work. 

f. When testing is complete, remove test specimens, assemblies, and mockups; do  not 
reuse products on Project. 

2. Testing Agency Responsibilities: Submit a certified written report of each test, inspection, 
and similar quality-assurance service to Construction Manager, with copy to Contractor. 
Interpret tests and inspections and state in each report whether tested and inspected work 
complies with or deviates from the Contract Documents. 

 
K. Mockups: Before installing portions of the Work requiring mockups, build mockups for each form 
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of construction and finish required to comply with the following requirements, using materials 
indicated for the completed Work: 

 
1. Build mockups in location and of size indicated or, if not indicated, as directed by 

Construction Manager. 
2. Notify Construction Manager seven days in advance of dates and times when mockups will 

be constructed. 
3. Employ supervisory personnel who will oversee mockup construction. Employ workers 

that will be employed during the construction at Project. 
4. Demonstrate the proposed range of aesthetic effects and workmanship. 
5. Obtain Construction Manager's approval of mockups before starting work, fabrication, or 

construction. 
 

a. Allow seven days for initial review and each re-review of each mockup. 
 

6. Maintain mockups during construction in an undisturbed condition as a standard for 
judging the completed Work. 

7. Demolish and remove mockups when directed unless otherwise indicated. 
 

L. Integrated Exterior Mockups: Construct integrated exterior mockup  according to  approved Shop 
Drawings. Coordinate installation of exterior envelope materials and products for which mockups 
are required in individual Specification Sections, along with supporting materials. 

 
M. Laboratory Mockups: Comply with requirements of preconstruction testing and those specified 

in individual Specification Sections. 
 

1.9 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. Payment for these services will be made from testing and inspecting allowances, as 
authorized by Change Orders. 

3. 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. 

 
B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 

Contractor's responsibility. Perform additional quality-control activities required to verify that the 
Work complies with requirements, whether specified or not. 
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. Where services are indicated as Contractor's responsibility, 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 
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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 Construction Manager and Contractor in 

performance of duties.  Provide qualified personnel to perform required tests and inspections. 
 

1. Notify Construction Manager 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 Services: Cooperate with agencies 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: 

 
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 

inspecting.  Assist agency in obtaining samples. 
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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 
-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 as a component of Contractor's quality- 
control plan. Coordinate and submit concurrently with Contractor's construction schedule. Update 
as the Work progresses. 

 
1. Distribution: Distribute schedule to Owner, Construction Manager, testing agencies, and 

each party involved in performance of portions of the Work where tests and inspections are 
required. 

 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 
 

A. Test and Inspection Log: 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 Construction Manager. 
4. Identification of testing agency or special inspector conducting test or inspection. 

 
B. Maintain log at Project site. Post changes and revisions as they occur.  Provide access to test  and 

inspection log for Construction Manager's reference during normal working hours. 
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." 
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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 Construction Manager's action on Contractor's submittals, 
applications, and requests, "approved" is limited to Construction Manager's duties and responsibilities 
as stated in the Conditions of the Contract. 

 
C. "Directed": A command or instruction by Construction Manager. 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": Operations at Project site including unloading, temporarily storing, unpacking, assembling, 
erecting, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, 
and similar operations. 

 
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, 
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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. 
 

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 Thomson Gale's 
"Encyclopedia of Associations" or in Columbia Books' "National Trade & Professional Associations 
of the U.S." 

 
B. Industry Organizations: 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. Names, 
telephone numbers, and Web sites are subject to change and are believed to be accurate and up-to-date 
as of the date of the Contract Documents. 

 
 

C. 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. Names, telephone 
numbers, and Web sites are subject to change and are believed to be accurate and up- to-date as of the 
date of the Contract Documents. 

 
 

IAPMO International Association of Plumbing and Mechanical Officials (909) 472-4100 
 www.iapmo.org  

ICC International Code Council (888) 422-7233 
 www.iccsafe.org  

ICC-ES ICC Evaluation Service, Inc. (800) 423-6587 
 www.icc-es.org (562) 699-0543 

 
 

D. 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. Names, 
telephone numbers, and Web sites are subject to change and are believed to be accurate and up-to-date 
as of the date of the Contract Documents. 

 
 

DOE Department of Energy (202) 586-9220 

http://www.iapmo.org/
http://www.iccsafe.org/
http://www.icc-es.org/
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 www.energy.gov  

EPA Environmental Protection Agency (202) 272-0167 
 www.epa.gov  

 
OSHA 

 
Occupational Safety & Health Administration 

 
(800) 321-6742 

 www.osha.gov (202) 693-1999 

 
SD 

 
State Department 

 
(202) 647-4000 

 www.state.gov  
 
 

E. 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. Names, telephone numbers, and Web sites are subject to  change and are believed 
to be accurate and up-to-date as of the date of the Contract Documents. 

 
ADAAG Americans with Disabilities Act (ADA) (800) 872- 

2253 
 Architectural Barriers Act (ABA) (202) 272- 

0080 
 Accessibility Guidelines for Buildings and Facilities  
 Available from U.S. Access Board  
 www.access-board.gov  

CFR Code of Federal Regulations (866) 512- 
1800 

 Available from Government Printing Office (202) 512- 
1800 

 www.gpoaccess.gov/cfr/index.html  

FED-STD Federal Standard  

 (See FS)  

FS Federal Specification (215) 697- 
2664 

 Available from Department of Defense Single Stock Point  
 http://dodssp.daps.dla.mil/  

 Available from Defense Standardization Program  

 www.dsp.dla.mil  

 Available from General Services Administration (202) 619- 
8925 

 www.gsa.gov  

http://www.energy.gov/
http://www.epa.gov/
http://www.osha.gov/
http://www.state.gov/
http://www.access-board.gov/
http://www.gpoaccess.gov/cfr/index.html
http://dodssp.daps.dla.mil/
http://www.dsp.dla.mil/
http://www.gsa.gov/


REFERENCES 
014200- 4 TRRS Referendum Renovations, Bid Pkg. #5 

IMN, NDE, WDE, WAL 
 

Maser Consulting P.A. 
 

 
 Available from National Institute of Building Sciences (202) 289- 

7800 
 www.wbdg.org/ccb  

FTMS Federal Test Method Standard  

 (See FS)  

 
UFAS 

 
Uniform Federal Accessibility Standards 

 
(800) 872- 

2253 
 Available from Access Board (202) 272- 

0080 
 www.access-board.gov  

 
 
 
 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014200 
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SECTION 014500 QUALITY CONTROL 
 
 

PART 1 - GENERAL 
 
 

1.1 RELATED DOCUMENTS 

A. Documents affecting work of this Section include, but are not necessarily limited to, General 
Requirements, bidding documents and drawings. 

 
1.2 

 
QUALTIY CONTROL 

A. Contractor shall: 

 1. Be experienced in hot multi-ply roofing and modified bitumen roofing. 
2. Be acceptable by owner and roofing material Manufacturer/supplier. 

B. Roofing manufacturer shall: 

 1. Be an Associate Member in good standing with National Roofing Contractors 
Association (NRCA). 

1. Be recognized in roofing, waterproofing and moisture survey industry. 
2. Be approved by owner. 
3. Material manufacturer/supplier must supply representative to perform periodic inspections 

throughout course of project. Written reports must be submitted to owner's representative 
and copies to contractor. 

4. Material supplier providing roofing warranty shall have an ISO 9001 certification. 
 

C. Any deficiencies noted during inspections must be corrected by contractor and  approved  in  writing 
by material manufacturer/supplier’s representative. 

 

1.3 RANDOM SAMPLINGS 
 

A. During course of work, owner/owner's representative, may secure samples of materials being 
used from containers at job site and submit them to an independent laboratory for comparison to 
specified material. 

 
B. Materials shall be tested using ASTM D2829 - 07 (or most recent) Standard Practice for Sampling 

and Analysis of Existing Built-Up Roof Systems or other ASTM Standards for collecting, 
sampling and testing roof materials. 

 
C. If test results prove that a material is not functionally equal to specified material: 

 
1. Contractor shall pay for all testing. 
2. Owner will charge Contractor a penalty up to 20 percent of contract price when all work 

has been completed before test results become known. 
3. Owner will charge Contractor a penalty in proportion to amount of work completed before 
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test results become known. Remaining work shall be completed with specified materials. 
 

PART 2 - PRODUCTS 
 

2.1 GENERAL 
 

A. Comply with Quality Control, References, Specification, and Manufacturer's data. Where conflict 
may exist, more stringent requirements govern. 

 
B. Provide primary products, including each type of roofing sheet (felt), bitumen, base flashings, 

miscellaneous flashing materials, and sheet metal components from a single manufacturer, which 
has produced that type of product successfully for not less than three (3) years. Provide secondary 
products (insulation, mechanical fasteners, lumber, etc.) only as recommended by manufacturer 
of primary products for use with roofing system specified. 

 

PART 3 - EXECUTION 
 

3.1 SUBMITTALS 
 

A. Provide building owner's representative a letter from roof material manufacturer indicating that 
applicator is approved to install their products and will provide warranty for this installation. 

 

END OF SECTION 
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SECTION 014516 FIELD QUALITY CONTROL 
PROCEDURES 

 
 

PART 1 - GENERAL 
 
 

1.1 RELATED DOCUMENTS 

A. Documents affecting work of this Section include, but are not necessarily limited to, General 
Requirements, bidding documents and drawings. 

 
1.2 

 
DESCRIPTION 

A. Work included: 

 1. Provide roofing inspection services as specified herein and as needed for a complete 
and proper installation. 

 
 

1.3 SUBMITTALS 
 

A. Secure designated Owner’s representative's advance approval of date and time for 
roof substrata inspection and pre-roofing meeting. 

 
1. Notify roofing inspection service, roofing contractor, and other interested parties, 

and secure their agreement to attend. 
2. At least three calendar days prior to preconstruction meeting, notify designated 

Owner’s representative of names of persons expected to attend. 
 

B. Records: 
 

1. Maintain a complete and legible file, in chronological order, containing a copy of 
each report, certificate, and other communication received relative to work of this 
Section. 

2. Upon completion of work of this Section, deliver a copy of complete file to 
designated Owner’s representative 

 

PART 2 - PRODUCTS 
 

2.1 ROOFING INSPECTION SERVICES 
 

A. For work of this Section, retain roofing inspection services of company approved in 
advance by designated Owner’s representative. 
 

PART 3 - EXECUTION 
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3.1 PRE-ROOFING MEETING 
 

A. Not less than three nor more than ten calendar days prior to scheduled start of roofing 
installation, conduct a roofing substrata inspection and pre-roofing meeting at jobsite. 

 
1. Designated Owner’s representative will be chairperson of meeting, will take minutes of 

meeting, and will record all agreements reached as a result of inspection and meeting. 
2. Visually inspect all substrata upon which roofing is scheduled to be applied. 
3. Determine general acceptability, and determine areas requiring further preparation. 
4. Determine acceptable remedies for unacceptable areas. 
5. Discuss proposed schedule for installation of roofing, and reach agreement as to dates 

of start and finish of installation of roofing. 
6. Discuss proposed methods for installation of roofing, and equipment and personnel to 

be used. 
7. Discuss inspection methods to be used, reports to be issued by roofing inspector, 

responsibilities and limits of responsibilities of roofing inspector, and potential 
problems arising from use of methods not agreed to in pre-roofing meeting. 

 

3.2 INSPECTION DURING ROOFING INSTALLATION 
 

A. Verify that materials delivered to job site are those approved by designated Owner’s 
representative for use on this Work. 

 
B. Visually observe installation of roofing including, but not necessarily limited to: 

 
1. Check kettle temperatures and verify that bitumens are not heated beyond temperatures 

recommended by manufacturer of approved roofing system materials. 
2. At least three times daily, check temperatures of bitumens as delivered to roof deck and 

verify that temperatures of bitumens are within range recommended by manufacturer of 
approved roofing system materials. 

3. Verify use of installation procedures agreed upon in pre-roofing meeting. 
4. Call attention of contractor's representative on job to unacceptable methods and 

unacceptable results. 
5. Report to Contractor and to designated Owner’s representative if contractor fails to 

correct unacceptable methods or unacceptable results. 
 

C. Prior to application of final surfacing, make test cuts as required by designated Owner’s 
representative. 

 
1. Except as otherwise approved by designated Owner’s representative, make test cuts 12" 

square and through all layers of roofing that are then in place. 
2. By precise weighing of identical 12" square pieces of felt, determine amount of bitumen 

applied in one sq. ft sample. 
3. Verify that contractor provides proper patching of areas where test cuts were made. 
4. Include within daily report a statement of weights (and corresponding adequacy or 

inadequacy of roofing) at test cuts. 
D. Make Final visual inspection of entire roofing installation. 

 
1. Compile a list of items required to be revised or replaced. 
2. Deliver a copy of list to contractor's representative on job and to others as appropriate. 
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3. Verify proper revision or replacement of all items on list. 
 

3.3 REPORTS 
 

A. Make daily written reports of roofing inspection activities, delivering copies to roofing 
contractor and others as agreed in pre-roofing meeting. 

 
B. Upon completion of roofing installation, compile a comprehensive report covering activities 

performed under this Section, and deliver a copy of report to: 
 

1. Designated Owner’s representative. 
2. Owner. 
3. Construction Manager. 
4. Roofing contractor. 
5. Others as agreed in project meetings. 

 

3.4 LIMITS OF ROOFING INSPECTOR’S RESPONSIBLITIES 
 

A. During progress of roofing installation, roofing inspector is required to: 
 

1. Make visual observations and compile reports described in this Section; 
2. Advise roofing contractor's representative on job as to unacceptable methods and 

unacceptable results when so observed by roofing inspector. 
 

B. In connection with roofing installation, "unacceptable methods and unacceptable results" 
mean methods and results other than: 

 
1. Those recommended by manufacturer of approved roofing system materials. 
2. Those required by pertinent regulations of governmental agencies having jurisdiction; 
3. Those required by these Specifications; and 
4. Those agreed upon in pre-roofing meeting. 

 
C. The roofing inspector is not empowered to: 

 
1. Act for, or in lieu of, representatives of governmental agencies having jurisdiction; 
2. Give directions to Contractor or workmen on job; 
3. Revise any part of Contract Documents; or 
4. Approve any change in methods agreed upon in pre-roofing meeting. 

 
D. Failure of roofing inspector to observe unacceptable methods or unacceptable results during 

progress of Work will not absolve Contractor from his responsibility to complete Work in 
accordance with specified requirements and agreed methods 

 

END OF SECTION 



FIELD QUALITY CONTROL 
014516- 4 TRRS Referendum Renovations, Bid Pkg. #5 

IMN, NDE, WDE, WAL 
 

Maser Consulting P.A. 
 

 



TEMPORARY FACILITIES AND CONTROLS 
015000- 1 TRRS Referendum Renovations, Bid Pkg. #5 

IMN, NDE, WDE, WAL 
 

Maser Consulting P.A. 

 

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 utilities, support facilities, and security and 
protection facilities. 

 
B. Related Requirements: 

 
1. Section 011000 "Summary" 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, Construction Manager, testing agencies, and 
authorities having jurisdiction. 

 
B. Sewer Service: Pay sewer-service use charges for sewer usage by all entities for construction 

operations. 
 

C. Water Service: Pay water-service use charges for water used by all entities for construction 
operations. 

 
D. Electric Power Service: Pay electric-power-service use charges for electricity used by all  entities 

for construction operations. 
 

1.4 INFORMATIONAL SUBMITTALS 
 

A. Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas for 
construction personnel. 

 
B. Erosion- and Sedimentation-Control Plan: Show compliance with requirements of EPA 

Construction General Permit or authorities having jurisdiction, whichever is more stringent. 
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C. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having 
jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention 
program. 

 
D. Moisture-Protection Plan: Describe procedures and controls for protecting materials and 

construction from water absorption and damage. 
 

1. Describe delivery, handling, and storage provisions for materials subject to water 
absorption or water damage. 

2. Indicate procedures for discarding water-damaged materials, protocols for mitigating 
water intrusion into completed Work, and replacing water-damaged Work. 

3. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials, 
plastering, and terrazzo grinding, and describe plans for dealing with water from these 
operations. Show procedures for verifying that wet construction has dried sufficiently to 
permit installation of finish materials. 

 
E. Dust- and HVAC-Control Plan: Submit coordination drawing and narrative that indicates the 

dust- and HVAC-control measures proposed for use, proposed locations, and proposed time frame 
for their operation. Identify further options if proposed measures are later determined to be 
inadequate.  Include the following: 

 
1. Locations of dust-control partitions at each phase of work. 
2. HVAC system isolation schematic drawing. 
3. Location of proposed air-filtration system discharge. 
4. Waste handling procedures. 
5. Other dust-control measures. 

 

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. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each 

temporary utility before use.  Obtain required certifications and permits. 
 

C. Accessible Temporary Egress:  Comply with applicable provisions in ICC/ANSI A117.1. 
 

1.6 PROJECT CONDITIONS 
 

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume 
responsibility for operation, maintenance, and protection of each permanent service during its use 
as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities. 

PART 2 - PRODUCTS 
 

2.1 MATERIALS 
 

A. Chain-Link Fencing: Minimum 2-inch, 0.148-inch- thick, galvanized-steel, chain-link fabric 
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fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch- OD line 
posts and 2-7/8-inch- OD corner and pull posts, with 1-5/8-inch- OD top rails. 

 
B. Portable Chain-Link Fencing: Minimum 2-inch, 0.148-inch- thick, galvanized-steel, chain-link 

fabric fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch- OD 
line posts and 2-7/8-inch- OD corner and pull posts, with 1-5/8-inch- OD top and bottom rails. 
Provide concrete bases for supporting posts. 

 
C. Wood Enclosure Fence: Plywood, 6 feet high, framed with four 2-by-4-inch rails, with 

preservative-treated wood posts spaced not more than 8 feet apart. 
 

D. Polyethylene Sheet: Reinforced, fire-resistive sheet, 10-mil minimum thickness, with flame- 
spread rating of 15 or less per ASTM E 84 and passing NFPA 701 Test Method 2. 

 
E. Dust-Control Adhesive-Surface Walk-off Mats:  Provide mats minimum 36 by 60 inches. 

 
F. Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with 

maximum flame-spread and smoke-developed indexes of 25 and 50,  respectively. 
 

2.2 TEMPORARY FACILITIES 
 

A. Definition: Prefabricated, mobile units, or office space adjacent to Project Site with 
serviceable finishes, temperature controls, and foundations adequate for normal loading. 

 
 
 

2.3 EQUIPMENT 
 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations 
and classes of fire exposures. 

 
B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, 

self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control. 
 

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

2. Heating Units: Listed and labeled for type of fuel being consumed, by a qualified testing 
agency acceptable to authorities having jurisdiction and marked for intended location and 
application. 

3. Permanent HVAC System: If Owner authorizes use of permanent HVAC system for 
temporary use during construction, provide filter with MERV of 8 at each return-air grille 
in system and remove at end of construction and clean HVAC system as required in 
Section 017700 "Closeout Procedures". 

 
C. Air-Filtration Units: Primary and secondary HEPA-filter-equipped portable units with four- stage 

filtration.  Provide single switch for emergency shutoff.  Configure to run continuously. 
 

PART 3 - EXECUTION 
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3.1 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. 

 
1. Locate facilities to limit site disturbance as specified in Section 01100 "Summary." 

 
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. 
 

3.2 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. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully. 

 
1. Connect temporary sewers to municipal system as directed by authorities having 

jurisdiction. 
 

C. Water Service: Install water service and distribution piping in sizes and pressures adequate for 
construction. 

 
D. Sanitary Facilities: 

 

1. Toilets:  Contractor to provide the required number of Porto-Johns for the workforce. 
 

E. Heating and Cooling: Provide temporary heating and cooling required by construction activities 
for curing or drying of completed installations or for protecting installed construction from 
adverse effects of low temperatures or high humidity. Select equipment that will not have a 
harmful effect on completed installations or elements being installed. 

 
F. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering 

occupied areas. 
1. Prior to commencing work, isolate the HVAC system in area where work is to be performed 

according to coordination drawings. 
 

a. Disconnect supply and return ductwork in work area from HVAC systems servicing 
occupied areas. 

b. Maintain negative air pressure within work area using HEPA-equipped air- filtration 
units, starting with commencement of temporary partition construction, and 
continuing until removal of temporary partitions is complete. 

 
2. Maintain dust partitions during the Work. Use vacuum collection attachments on dust- 

producing equipment. Isolate limited work within occupied areas using portable dust- 
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containment devices. 
3. Perform daily construction cleanup and final cleanup using approved, HEPA-filter- 

equipped vacuum equipment. 
 

G. Ventilation and Humidity Control: Provide temporary ventilation required by construction 
activities for curing or drying of completed installations or for protecting installed construction 
from adverse effects of high humidity. Select equipment that will not have a harmful effect on 
completed installations or elements being installed. Coordinate ventilation requirements to 
produce ambient condition required and minimize energy consumption. 

 
1. Provide dehumidification systems when required to reduce substrate moisture levels to 

level required to allow installation or application of finishes. 
 

H. Electric Power Service:  Provide electric power service and distribution system of sufficient  size, 
capacity, and power characteristics required for construction operations. 

 
1. Install electric power service overhead unless otherwise indicated. 

 
I. Lighting: Provide temporary lighting with local switching that provides adequate illumination for 

construction operations, observations, inspections, and traffic conditions. 
 

1. Install and operate temporary lighting that fulfills security and protection requirements 
without operating entire system. 

2. Install lighting for Project identification sign. 
 
 

3.3 SUPPORT FACILITIES INSTALLATION 
 

A. General:  Comply with the following: 
 
 

1. Maintain support facilities until Construction Manager 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. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas 

adequate for construction operations. 
1. Provide dust-control treatment that is nonpolluting and non-tracking. Reapply 

treatment as required to minimize dust. 
 

C. Temporary Use of Permanent Roads and Paved Areas: Locate temporary roads and paved areas 
in same location as permanent roads and paved areas. Construct and maintain temporary roads 
and paved areas adequate for construction operations. Extend temporary roads and paved areas, 
within construction limits indicated, as necessary for construction operations. 

 
1. Coordinate elevations of temporary roads and paved areas with permanent roads and 

paved areas. 
2. Prepare subgrade and install subbase and base for temporary roads and paved areas 

according to Section 312000 "Earth Moving." 
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3. Recondition base after temporary use, including removing contaminated material, 
regrading, proofrolling, compacting, and testing. 

4. Delay installation of final course of permanent hot-mix asphalt pavement until immediately 
before Substantial Completion. Repair hot-mix asphalt base-course pavement before 
installation of final course according to Section 321216 "Asphalt Paving." 

 
D. 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. 

 
E. Parking: No on-site or off- site parking will be provided. Employees of the Contractor and 

Subcontractors are responsible for their own parking. 
 

F. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. 
Maintain Project site, excavations, and construction free of water. 

 
1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 

adjoining properties or endanger permanent Work or temporary facilities. 
2. Remove snow and ice as required to minimize accumulations. 

 
G. Project Signs: Omitted 

 
 

H. Waste Disposal Facilities: Comply with requirements specified in Section  017419  "Construction 
Waste Management and Disposal." 

 
I. 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 01730 "Execution." 

J. 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. 

 
K. Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders 

are not adequate. 
 

L. Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will  be  permitted, 
provided stairs are protected and finishes restored to new condition at time of Substantial 
Completion. 

 

3.4 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. 

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

construction as required to comply with environmental regulations and that minimize possible air, 
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waterway, and subsoil contamination or pollution or other undesirable effects. 
 

1. Comply with work restrictions specified in Section 011000 "Summary." 
 

C. Temporary Erosion and Sedimentation Control: Comply with requirements of 2003 EPA 
Construction General Permit or authorities having jurisdiction, whichever is more stringent and 
requirements specified in Division 31 Section "Site Clearing." 

 
D. Storm water Control: Comply with requirements of authorities having jurisdiction. Provide 

barriers in and around excavations and subgrade construction to prevent flooding by runoff of 
storm water from heavy rains. 

 
E. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line 

of trees to protect vegetation from damage from construction operations. Protect tree root systems 
from damage, flooding, and erosion. 

 
F. Pest Control: Engage pest-control service to recommend practices to minimize attraction and 

harboring of rodents, roaches, and other pests and to perform extermination and control 
procedures at regular intervals so Project will be free of pests and their residues at Substantial 
Completion.  Perform control operations lawfully, using environmentally safe materials. 

 
G. Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure 

fence in a manner that will prevent people and animals from easily entering site except by entrance 
gates. 

 
1. Extent  of  Fence: As  required  to  enclose  entire  Project  site  or  portion  determined 

sufficient to accommodate construction operations. 
2. Maintain security by limiting number of keys and restricting distribution to authorized 

personnel. 
H. Security Enclosure and Lockup:  Install temporary enclosure around partially completed areas  of 

construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and 
similar violations of security.  Lock entrances at end of each work day. 

 
I. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 

jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 
 

J. Temporary Egress: Maintain temporary egress from existing occupied facilities as  indicated  and 
as required by authorities having jurisdiction. 

 
K. 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 weather-tight enclosure for building exterior. 

 
1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate 

temporary enclosures. 
 

L. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types 
needed to protect against reasonably predictable and controllable fire losses. Comply with  NFPA 
241; manage fire-prevention program. 

 
1. Prohibit smoking in construction areas. 
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2. Supervise welding operations, combustion-type temporary heating units, and similar 
sources of fire ignition according to requirements of authorities having jurisdiction. 

3. Develop and supervise an overall fire-prevention and -protection program for personnel  at 
Project site. Review needs with local fire department and establish procedures to be 
followed.  Instruct personnel in methods and procedures.  Post warnings and information. 

4. Provide temporary standpipes and hoses for fire protection. Hang hoses with a warning 
sign stating that hoses are for fire-protection purposes only and are not to be removed. 
Match hose size with outlet size and equip with suitable nozzles. 

 

3.5 MOISTURE AND MOLD CONTROL 
 

A. Contractor's Moisture-Protection Plan: Avoid trapping water in finished work.  Document visible 
signs of mold that may appear during construction. 

 
B. Exposed Construction Phase: Before installation of weather barriers, when materials are subject 

to wetting and exposure and to airborne mold spores, protect as follows: 
 

1. Protect porous materials from water damage. 
2. Protect stored and installed material from flowing or standing water. 
3. Keep porous and organic materials from coming into prolonged contact with concrete. 
4. Remove standing water from decks. 
5. Keep deck openings covered or dammed. 

 
C. Partially Enclosed Construction Phase: After installation of weather barriers but before full 

enclosure and conditioning of building, when installed materials are still subject to infiltration  of 
moisture and ambient mold spores, protect as follows: 
1. Do not load or install drywall or other porous materials or components, or items with 

high organic content, into partially enclosed building. 
2. Keep interior spaces reasonably clean and protected from water damage. 
3. Periodically collect and remove waste containing cellulose or other organic matter. 
4. Discard or replace water-damaged material. 
5. Do not install material that is wet. 
6. Discard, replace, or clean stored or installed material that begins to grow mold. 
7. Perform work in a sequence that allows any wet materials adequate time to dry before 

enclosing the material in drywall or other interior finishes. 
 

D. Controlled Construction Phase of Construction: After completing and sealing of the building 
enclosure but prior to the full operation of permanent HVAC systems, maintain as follows: 

 
1. Control moisture and humidity inside building by maintaining effective dry-in conditions. 
2. Use permanent HVAC system to control humidity. 
3. Comply with manufacturer's written instructions for temperature, relative humidity, and 

exposure to water limits. 
 

a. Hygroscopic materials that may support mold growth, including wood and gypsum-
based products, that become wet during the course of construction and remain wet 
for 48 hours are considered defective. 

b. Measure moisture content of materials that have been exposed to moisture during 
construction operations or after installation. Record readings beginning at time of 
exposure and continuing daily for 48 hours. Identify materials containing moisture 
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levels higher than allowed.  Report findings in writing to Construction Manager. 
c. Remove materials that cannot be completely restored to their manufactured moisture 

level within 48 hours. 
 

3.6 OPERATION, TERMINATION, AND REMOVAL 
 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, 
limit availability of temporary facilities to essential and intended uses. 

 
B. 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. 

 
C. Operate Project-identification-sign lighting daily from dusk until 12:00 midnight. 

 
D. Temporary Facility Changeover: Do not change over from using temporary security and 

protection facilities to permanent facilities until Substantial Completion. 
 

E. 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 
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. Remove temporary roads and paved areas not intended for or acceptable for integration 

into permanent construction. Where area is intended for landscape development, remove 
soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove 
materials contaminated with road oil, asphalt and other petrochemical compounds, and 
other substances that might impair growth of plant materials or lawns. Repair or replace 
street paving, curbs, and sidewalks at temporary entrances, as required by authorities 
having jurisdiction. 

3. 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
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SECTION 015953 
SAFETY & HEALTH 

 

PART 1 - GENERAL 
 

1.1 COMPLIANCE WITH REGULATIONS 
 

A. Contractor Responsibility: The Contractor shall assume full responsibility and liability 
for compliance with all applicable codes, standards and regulations pertaining to the 
health and safety of personnel during execution of the Work, and shall hold the Owner 
harmless for any action on the Contractor's part, including employees or subcontractors, 
that results in illness, injury or death. All Contractors shall comply with Occupational 
Safety and Health Administration (OSHA) requirements. The Contractor shall provide a 
copy of their Corporate Safety & Health Plan for record. 

 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PROTECTION OF PERSONNEL 
 

A. The Contract shall take all necessary precautions to prevent injury to the public, 
occupants, or damage to property of others. The public and occupants includes all persons 
not employed by the Contractor or a subcontractor. 

 
B. Wherever practical, the work area shall be fenced, barricaded or otherwise blocked off 

from the public or occupants to prevent unauthorized entry into the work area. 
 

3.2 ENVIRONMENTAL PROTECTION 
 

A. Dispose of solid, liquid and gaseous contaminants in accordance with local codes, laws, 
ordinances and regulations. 

 

END OF SECTION 
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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; 
and special warranties. 

 
B. Related Requirements: 

 
1. Section 012100 "Allowances" for products selected under an allowance. 
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 the 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. 

 

1.4 QUALITY ASSURANCE 
 

A. Compatibility of Options: If Contractor is given option of selecting between two 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, Construction Manager will determine which products shall be used. 
1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 
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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. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 
5. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 
6. Protect stored products from damage and liquids from freezing. 
7. Provide a secure location and enclosure at Project site for storage of materials and 

equipment by Owner's construction forces.  Coordinate location with Owner. 
 

1.6 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. 
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3. See other Sections for specific content requirements and particular requirements for 
submitting special warranties. 

 
C. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures." 

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," Construction Manager will 
make selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products. 

 
B. Visual Matching Specification: Where Specifications require "match Construction Manager's 

sample", provide a product that complies with requirements and matches Construction Manager's 
sample. Construction Manager's decision will be final on whether  a  proposed product match. 

 
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. 

 
C. Visual Selection Specification: Where Specifications include the phrase "as selected by 

Construction Manager from manufacturer's full range" or similar phrase, select a product that 
complies with requirements. Construction Manager will select color, gloss, pattern, density, or 
texture from manufacturer's product line that includes only standard items. 

 

END OF SECTION 
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SECTION 016610 
FUME REDUCTION 

EQUIPMENT 
 
 

PART 1 - GENERAL 
 

1.1 RELATED DOCUMENTS 
 

A. Documents affecting work of this Section include, but are not necessarily limited to, General 
Requirements, bidding documents and drawings. 

 

1.2 DESCRIPTION 
 

A. Provide and use a Fume Reduction System as required to reduce bitumen fuming and any odors 
that are objectionable to owner’s representative. 

 

1.3 QUALIFICATIONS 
 

A. Qualifications of Fume Reduction System 
 

1. Products used in performance of this work shall be produced by manufacturers regularly 
engaged in manufacture or supply of functionally similar items and with a history of 
successful use acceptable to District. 

 

1.4 REFERENCES 
 

A. Fume Reduction System shall conform to specifications as listed in latest edition of following: 
 

1. ASTM – Book of Standards (American Society of Testing Materials). 
2. ASHAE – Testing Methods (American Society of Heating, Refrigeration, Air Conditioning 

Engineers). 
3. OSHA – CTPV’s Concentration in Air; OSHA (Occupational Safety and Health 

Administration); CTPV’s (Coal Tar Pitch Volatiles) as Benzene Soluble Fraction of Total 
Particulate. 

 

1.5 SUBMITTALS 
 

A. General: Comply with provisions of Section which applies to pre-project product approval. 
 

B. Product Data: Prior to award of contract with bid submit: 
 

1. Complete list of all items proposed to be furnished and utilized under this section. 
2. Approved manufactures or suppliers specifications. 
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3. CTPV’s concentration in Air Test results as per OSHA/NIOSH methods. 
4. NIOSH (National Institute for Occupational Safety and Health) 

 

1.6 QUALITY CONTROL 
 

A. Fume Reduction System is to be used whenever roofing bitumen in kettle or tanker is being 
heated. The system shall be operated at any time there is a heating of bitumen. If fumes are present 
while system in not in use, then bitumen source shall be removed from site. 

 
B. The kettle shall be sized properly to keep up with production and not to overheat bitumen. 

 
C. The kettle lid must fit and align per manufactures specifications to eliminate any fume loss. 

 
D. The kettle exterior of must be clean and free of excessive bitumen accumulation. 

 
E. The times of operation of Fume Reduction System shall be coordinated with owner’s 

representative. 
 

PART 2 - PRODUCTS 
 

2.1 EQUIPMENT 
 

A. The following are basis of design Equipment/manufacturers for the Fume Reduction Equipment: 
 

1. Reeves Afterburner by Reeves Roofing Equipment Company Inc.  
2. Fume Guard by Garlock Equipment Co 
3. Eliminator by Cleasby manufacturing company, inc. 
4. FRS-6000 Fume Recovery system by Aercology,  
5. Or approved equal 

 

2.2 EQUIPMENT REQUIRMENTS 
 

A. Kettles shall be equipped with following in good working order: 
 

1. Temperature gauge calibrated to within + or -15°. 
2. Thermostatic heating controls. 
3. Circulating pump. 

PART 3 - EXECUTION 
 

3.1 OPERATION 
 

A. Operation of Fume Reduction shall in every way conform to written instruction and/or 
operation manual. 

 
B. Operator shall thoroughly trained and familiar with function design, performance, operation and 
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maintenance of Fume Reduction System Equipment 
 

3.2 FUME REDUCTION SYSTEM 
 

A. Fume Reduction System shall be operating at all times while heating bitumen and complying 
with manufactures recommendations 

 
B. Fume Reduction System shall be maintained with clean and efficient filter at all times 

 
C. Oils or other substances collected through filtration process must be retained for proper 

recycling and/or disposal in accordance with all local, state, and federal regulations. 
 

D. Fume Reduction System shall be positioned so that no obstruction of air flows. 
 

E. Temperature of kettle shall be maintained in accordance with membrane manufacturer’s 
instruction 

 
END OF SECTION 
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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. Construction layout. 
2. Field engineering and surveying. 
3. Installation of the Work. 
4. Cutting and patching. 
5. Coordination of Owner-installed products. 
6. Progress cleaning. 
7. Starting and adjusting. 
8. Protection of installed construction. 
9. Correction of the Work. 

 
B. Related Requirements: 

 
1. Section 011000 "Summary" for limits on use of Project site. 
2. Section 013300 "Submittal Procedures" for submitting surveys. 
3. Section 017700 "Closeout Procedures" for submitting final property survey with Project 

Record Documents, recording of Owner-accepted deviations from indicated lines and 
levels, and final cleaning. 

4. Section 078413 "Penetration Firestopping" for patching penetrations in fire-rated 
construction. 

 

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 INFORMATIONAL SUBMITTALS 

 
A. Qualification Data:  For land surveyor. 

 
B. Certificates: Submit certificate signed by land surveyor certifying that location and elevation of 
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improvements comply with requirements. 
 

C. Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to the time 
cutting and patching will be performed.  Include the following information: 

 
1. Extent: Describe reason for and extent of each occurrence of cutting and patching. 
2. Changes to In-Place Construction: Describe anticipated results. Include changes to 

structural elements and operating components as well as changes in building appearance 
and other significant visual elements. 

3. Products: List products to be used for patching and firms or entities that will perform 
patching work. 

4. Dates:  Indicate when cutting and patching will be performed. 
5. Utilities and Mechanical and Electrical Systems: List services and systems that cutting and 

patching procedures will disturb or affect. List services and systems that will be relocated 
and those that will be temporarily out of service. Indicate length of time permanent services 
and systems will be disrupted. 

 
a. Include description of provisions for temporary services and systems during 

interruption of permanent services and systems. 
 

D. Landfill Receipts: Submit copy of receipts issued by a landfill facility, licensed to accept 
hazardous materials, for hazardous waste disposal. 

 
E. Final Property Survey: Submit 10 copies showing the Work performed and record survey data. 

 

1.5 QUALITY ASSURANCE 
 

A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice 
in jurisdiction where Project is located and who is experienced in providing land-surveying 
services of the kind indicated. 

 
B. 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 Construction 
Manager of locations and details of cutting and await directions from Construction 
Manager before proceeding. Shore, brace, and support structural elements 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. Operational elements include 
the following: 
a. Primary operational systems and equipment. 
b. Fire separation assemblies. 
c. Air or smoke barriers. 
d. Fire-suppression systems. 
e. Mechanical systems piping and ducts. 
f. Control systems. 
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g. Communication systems. 
h. Fire-detection and -alarm systems. 
i. Conveying systems. 
j. Electrical wiring systems. 
k. Operating systems of special construction. 

 
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. 

 
a. Water, moisture, or vapor barriers. 
b. Membranes and flashings. 
c. Exterior curtain-wall construction. 
d. Sprayed fire-resistive material. 
e. Equipment supports. 
f. Piping, ductwork, vessels, and equipment. 
g. Noise- and vibration-control elements and systems. 

 
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 Construction Manager's opinion, reduce the building's aesthetic qualities. 
Remove and replace construction that has been cut and patched in a visually unsatisfactory 
manner. 

 
C. Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved 

in cutting and patching, including mechanical and electrical trades. Review areas of potential 
interference and conflict. Coordinate procedures and resolve potential conflicts before 
proceeding. 

 
D. 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. 
 

1. Omit. 
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 Construction Manager for the visual and functional 
performance of in-place materials. 

 

PART 3 - EXECUTION 
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3.1 EXAMINATION 
 

A. Existing Conditions: The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed. Before beginning site work, investigate  and 
verify the existence and location of underground utilities, mechanical and electrical  systems, and 
other construction affecting the Work. 

 
1. Before construction, verify the location and invert elevation at points of connection of 

sanitary sewer, storm sewer, and water-service piping; underground electrical services, and 
other utilities. 

2. Furnish location data for work related to Project that must be performed by public  utilities 
serving Project site. 

 
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. Examine roughing-in for mechanical and electrical systems to verify actual locations of 

connections before equipment and fixture installation. 
2. Examine walls, floors, and roofs for suitable conditions where products and systems are  to 

be installed. 
3. Verify compatibility with and suitability of substrates, including compatibility with 

existing finishes or primers. 
 

C. Written Report: Where a written report listing conditions detrimental to performance of the Work 
is required by other Sections, include the following: 

 
1. Description of the Work. 
2. List of detrimental conditions, including substrates. 
3. List of unacceptable installation tolerances. 
4. Recommended corrections. 

 
D. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding 

with the Work indicates acceptance of surfaces and conditions. 
3.2 PREPARATION 

 
A. Existing Utility Information: Furnish information to local utility that is necessary to adjust, move, 

or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances 
located in or affected by construction. Coordinate with authorities having jurisdiction. 

 
B. 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. 

 
C. Space Requirements: Verify space requirements and dimensions of items shown 

diagrammatically on Drawings. 
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D. 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 Contractor, submit a request for information to Construction Manager according to 
requirements in Section 013100 "Project Management and Coordination." 

 

3.3 CONSTRUCTION LAYOUT 
 

A. Verification: Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks. If discrepancies are 
discovered, notify Construction Manager promptly. 

 
B. General: Engage a land surveyor to lay out the Work using accepted surveying practices. 

 
1. Establish benchmarks and control points to set lines and levels at each story of 

construction and elsewhere as needed to locate each element of Project. 
2. Establish limits on use of Project site. 
3. Establish  dimensions  within tolerances indicated. Do  not  scale  Drawings  to obtain 

required dimensions. 
4. Inform installers of lines and levels to which they must comply. 
5. Check the location, level and plumb, of every major element as the Work progresses. 
6. Notify Construction Manager when deviations from required lines and levels exceed 

allowable tolerances. 
7. Close site surveys with an error of closure equal to or less than the standard established 

by authorities having jurisdiction. 
 

C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and 
topsoil placement, utility slopes, and rim and invert elevations. 

 
D. Building Lines and Levels: Locate and lay out control lines and levels for structures, building 

foundations, column grids, and floor levels, including those required for mechanical and electrical 
work. Transfer survey markings and elevations for use with control lines and levels. Level 
foundations and piers from two or more locations. 

E. Record Log: Maintain a log of layout control work. Record deviations from required lines and 
levels. Include beginning and ending dates and times of surveys, weather conditions, name and 
duty of each survey party member, and types of instruments and tapes used. Make the log 
available for reference by Construction Manager. 

 

3.4 FIELD ENGINEERING 
 

A. Identification: Owner will identify existing benchmarks, control points, and property corners. 
 

B. Reference Points: Locate existing permanent benchmarks, control points, and similar reference 
points before beginning the Work. Preserve and protect permanent benchmarks and control points 
during construction operations. 

 
1. Do not change or relocate existing benchmarks or control points without prior written 

approval of Construction Manager. Report lost or destroyed permanent benchmarks or 
control points promptly. Report the need to relocate permanent benchmarks or control 
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points to Construction Manager before proceeding. 
2. Replace lost or destroyed permanent benchmarks and control points promptly. Base 

replacements on the original survey control points. 
 

C. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site, 
referenced to data established by survey control points. Comply with authorities having 
jurisdiction for type and size of benchmark. 

 
1. Record benchmark locations, with horizontal and vertical data, on Project Record 

Documents. 
2. Where the actual location or elevation of layout points cannot be marked, provide 

temporary reference points sufficient to locate the Work. 
3. Remove temporary reference points when no longer needed. Restore  marked construction 

to its original condition. 
 

D. Certified Survey: On completion of foundation walls, major site improvements, and other work 
requiring field-engineering services, prepare a certified survey showing dimensions, locations, 
angles, and elevations of construction and site work. 

 
E. Final Property Survey: Engage a land surveyor to prepare a final property survey showing 

significant features (real property) for Project. Include on the survey a certification, signed by 
land surveyor, that principal metes, bounds, lines, and levels of Project are accurately positioned 
as shown on the survey. 

 
1. Show boundary lines, monuments, streets, site improvements and utilities, existing 

improvements and significant vegetation, adjoining properties, acreage, grade contours, 
and the distance and bearing from a site corner to a legal point. 

2. Recording: At Substantial Completion, have the final  property survey recorded  by or with 
authorities having jurisdiction as the official "property survey." 

3.5 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 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. Sequence the Work and allow adequate clearances to accommodate movement of construction 



EXECUTION 
017300- 7 TRRS Referendum Renovations, Bid Pkg. #5 

IMN, NDE, WDE, WAL 
 

Maser Consulting P.A. 

 

items on site and placement in permanent locations. 
 

F. Tools and Equipment: Do not use tools or equipment that  produce harmful noise levels in  excess 
of local city ordinances. 

 
G. 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. 

 
H. 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. 

 
1. Mounting Heights: Where mounting heights are not indicated, mount components at 

heights directed by Construction Manager. 
2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages. Furnish setting drawings, templates,  and  directions 

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 
integral anchors, that are to be embedded in concrete or masonry.  Deliver  such items to 
Project site in time for installation. 

 
I. 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. 
 

J. Hazardous Materials: Use products, cleaners, and installation materials that are not considered 
hazardous. 

3.6 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. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 

during installation or cutting and patching operations, by methods and with materials so as not  to 
void existing warranties. 

 
C. Temporary Support:  Provide temporary support of work to be cut. 

 
D. 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. 

 
E. Adjacent Occupied Areas: Where interference with use of adjoining areas  or interruption of  free 

passage to adjoining areas is unavoidable, coordinate cutting and patching according to 
requirements in Section 011000 "Summary." 

 
F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are 
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required to be removed, relocated, or abandoned, bypass such services/systems before cutting to 
prevent interruption to occupied areas. 

 
G. 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. Excavating and Backfilling: Comply with requirements in applicable Sections where 

required by cutting and patching operations. 
5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be 

removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 
 

H. 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. 
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. Floors and Walls: Where walls or partitions that are removed extend one finished area into 

another, patch and repair floor and wall surfaces in the new space. Provide an even surface 
of uniform finish, color, texture, and appearance. Remove in-place floor and wall coverings 
and replace with new materials, if necessary, to achieve uniform color and appearance. 

 
a. Where patching occurs in a painted surface, prepare substrate and apply primer and 

intermediate paint coats appropriate for substrate over the patch, and apply final 
paint coat over entire unbroken surface containing the patch. Provide additional 
coats until patch blends with adjacent surfaces. 

 
4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 

surface of uniform appearance. 
5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a 

weathertight condition and ensures thermal and moisture integrity of building enclosure. 
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I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, 
mortar, oils, putty, and similar materials from adjacent finished surfaces. 

 

3.7 OWNER-INSTALLED PRODUCTS 
 

A. Site Access:  Provide access to Project site for Owner's construction personnel. 
 

B. Coordination: Coordinate construction and operations of the Work with work performed by 
Owner's construction personnel. 

 
1. Construction Schedule:  Inform Owner of Contractor's preferred construction schedule  for 

Owner's portion of the Work. Adjust construction schedule based on a mutually agreeable 
timetable. Notify Owner if changes to schedule are required due to differences in actual 
construction progress. 

2. Pre-installation Conferences: Include Owner's construction personnel at pre-installation 
conferences covering portions of the Work that are to receive Owner's work. Attend pre- 
installation conferences conducted by Owner's construction personnel if portions of the 
Work depend on Owner's construction. 

 

3.8 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 days during normal weather or three days if 

the temperature is expected to rise above 80 deg F. 
3. Containerize hazardous and unsanitary waste materials separately from other waste. 

Mark containers appropriately and dispose of legally, according to regulations. 
 

a. Use containers intended for holding waste materials of type to be stored. 
 

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors 
are working concurrently. 

 
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. 
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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" and Section 017419 "Construction Waste Management and 
Disposal." 

 
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. 

3.9 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." 
 

3.10 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. 

 

END OF SECTION 017300
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SECTION 017419 
 

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 
 

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. Recycling nonhazardous construction waste. 
2. Disposing of nonhazardous construction waste. 

 

1.3 DEFINITIONS 
 

A. Construction Waste: Building and site improvement materials and other solid waste resulting 
from construction, remodeling, renovation, or repair operations. Construction waste includes 
packaging. 

 
B. Disposal: Removal off-site of demolition and construction waste and  subsequent  sale, recycling, 

reuse, or deposit in landfill or incinerator acceptable to  authorities  having jurisdiction. 
 

C. Recycle: Recovery of demolition or construction waste for subsequent processing  in  preparation 
for reuse. 

 
D. Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in another 

facility. 
 

E. Salvage and Reuse: Recovery of demolition or construction waste  and  subsequent incorporation 
into the Work. 

 

1.4 PERFORMANCE REQUIREMENTS 
 

A. General: Achieve end-of-Project rates for salvage/recycling of 50 percent by weight of total non-
hazardous solid waste generated by the Work. Practice efficient waste management in the use of 
materials in the course of the Work. Use all reasonable means to divert construction and 
demolition waste from landfills and incinerators.  Facilitate recycling and salvage of materials. 

 
1. Construction Waste: 
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a. Masonry and CMU. 
b. Lumber. 
c. Wood sheet materials. 
d. Wood trim. 
e. Metals. 
f. Insulation. 
g. Carpet and pad. 
h. Gypsum board. 
i. Piping. 
j. Electrical conduit. 
k. Packaging: Regardless of salvage/recycle goal indicated in "General" Paragraph 

above, salvage or recycle 100 percent of the following uncontaminated packaging 
materials: 

 
1) Paper. 
2) Cardboard. 
3) Boxes. 
4) Polystyrene packaging. 
5) Wood crates. 
6) Plastic pails. 

 

1.5 ACTION SUBMITTALS 
 

A. Waste Management Plan: Submit plan within 7 days of date established for commencement of 
the Work. 

 

1.6 INFORMATIONAL SUBMITTALS 
 

A. Waste Reduction Progress Reports: Concurrent with each Application for Payment, submit report.  
Use Form CWM-7 for construction waste.  Include the following information: 

 
1. Material category. 
2. Generation point of waste. 
3. Total quantity of waste in tons. 
4. Quantity of waste recycled, both estimated and actual in tons. 
5. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste. 

 
B. Waste Reduction Calculations: Before request for Substantial Completion, submit calculated end-

of-Project rates for salvage, recycling, and disposal as a percentage of total waste generated by 
the Work. 

 
C. Recycling and Processing Facility Records: Indicate receipt and acceptance of recyclable waste 

by recycling and processing facilities licensed to accept them. Include  manifests,  weight  tickets, 
receipts, and invoices. 

 
D. Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by landfills 

and incinerator facilities licensed to accept them. Include manifests, weight tickets,  receipts, and 
invoices. 

E. Omit 
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1.7 QUALITY ASSURANCE 
 

A. Omit 
 

B. Regulatory Requirements: Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

 

1.8 WASTE MANAGEMENT PLAN 
 

A. General: Develop a waste management plan according to ASTM E 1609 and requirements in this 
Section. Plan shall consist of waste identification, waste reduction work plan, and cost/revenue 
analysis. Indicate quantities by weight or volume, but use same units of measure throughout waste 
management plan. 

 
B. Waste Identification: Indicate anticipated types and quantities of construction waste generated by 

the Work. Use Form CWM-1 for construction waste. Include estimated quantities and 
assumptions for estimates. 

 
C. Waste Reduction Work Plan: List each type of waste and whether it will be salvaged, recycled, 

or disposed of in landfill or incinerator. Use Form CWM-3 for construction waste. Include points 
of waste generation, total quantity of each type of waste, quantity for each means of recovery, and 
handling and transportation procedures. 

 
1. Recycled Materials: Include list of local receivers and processors and type of recycled 

materials each will accept.  Include names, addresses, and telephone numbers. 
2. Disposed Materials: Indicate how and where materials will be disposed of. Include 

name, address, and telephone number of each landfill and incinerator facility. 
3. Handling and Transportation Procedures: Include method that will be used for separating 

recyclable waste including sizes of containers, container labeling, and designated location 
where materials separation will be performed. 

 
D. Cost/Revenue Analysis: Indicate total cost of waste disposal as if there was no waste management 

plan and net additional cost or net savings resulting from implementing waste management plan.  
Use Form CWM-5 for construction waste.  Include the following: 

 
1. Total quantity of waste. 
2. Estimated cost of disposal (cost per unit). Include hauling and tipping fees and cost of 

collection containers for each type of waste. 
3. Total cost of disposal (with no waste management). 
4. Revenue from recycled materials. 
5. Savings in hauling and tipping fees by donating materials. 
6. Savings in hauling and tipping fees that are avoided. 
7. Handling and transportation costs. Include cost of collection containers for each type of 

waste. 
8. Net additional cost or net savings from waste management plan. 

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

3.1 PLAN IMPLEMENTATION 
 

A. General: Implement approved waste management plan. Provide handling, containers, storage, 
signage, transportation, and other items as required to implement waste management plan  during 
the entire duration of the Contract. 

 
1. Comply with operation, termination, and removal requirements in Section 015000 

"Temporary Facilities and Controls." 
 

B. Waste Management Coordinator:  Engage a waste management coordinator to be responsible  for   
implementing,   monitoring,   and   reporting   status   of   waste   management   work    plan.  
Coordinator shall be present at Project site full time for duration of Project. 

 
C. Training: Train workers, subcontractors, and suppliers on proper waste  management  procedures, 

as appropriate for the Work. 
 

1. Distribute waste management plan to everyone concerned within three days of submittal 
return. 

2. Distribute waste management plan to entities when they first begin work on-site. Review 
plan procedures and locations established for salvage, recycling, and disposal. 

 
D. Site Access and Temporary Controls: Conduct waste management operations to ensure minimum 

interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities. 
 

1. Designate and label specific areas on Project site necessary for separating materials that 
are to be salvaged, recycled, reused, donated, and sold. 

2. Comply with Section 015000 "Temporary Facilities and Controls" for controlling dust 
and dirt, environmental protection, and noise control. 

 

3.2 RECYCLING CONSTRUCTION WASTE, GENERAL 
 

A. General:  Recycle paper and beverage containers used by on-site workers. 
 

B. Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives received for 
recycling waste materials shall accrue to Owner. 

 
C. Preparation of Waste:  Prepare and maintain recyclable waste materials according to recycling  or 

reuse facility requirements. Maintain materials free of dirt, adhesives, solvents, petroleum 
contamination, and other substances deleterious to the recycling process. 

 
D. Procedures: Separate recyclable waste from other waste materials, trash, and debris. Separate 

recyclable waste by type at Project site to the maximum extent practical according to approved 
construction waste management plan. 
1. Provide appropriately marked containers or bins for controlling recyclable waste until 

removed from Project site. Include list of acceptable and unacceptable materials at each 
container and bin. 
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a. Inspect containers and bins for contamination and remove contaminated materials 
if found. 

 
2. Stockpile processed materials on-site without intermixing with other materials. Place, 

grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 
3. Remove recyclable waste from Owner's property and transport to recycling receiver or 

processor. 
 

3.3 RECYCLING DEMOLITION WASTE 
 

A. Metals:  Separate metals by type. 
 

1. Structural Steel:  Stack members according to size, type of member, and length. 
2. Remove and dispose of bolts, nuts, washers, and other rough hardware. 

 
B. Gypsum Board: Stack large clean pieces on wood pallets or in container and store in a dry 

location.  Remove edge trim and sort with other metals.  Remove and dispose of fasteners. 
 

C. Carpet: Roll large pieces tightly after removing debris, trash, adhesive, and tack strips. 
 

1. Store clean, dry carpet in a closed container or trailer provided by Carpet Reclamation 
Agency or carpet recycler. 

 

3.4 RECYCLING CONSTRUCTION WASTE 
 

A. Packaging: 
 

1. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry 
location. 

2. Polystyrene Packaging:  Separate and bag materials. 
3. Pallets: As much as possible, require deliveries using pallets to remove pallets from Project 

site. For pallets that remain on-site, break down pallets into component wood pieces and 
comply with requirements for recycling wood. 

4. Crates: Break down crates into component wood pieces and comply with requirements  for 
recycling wood. 

 
B. Wood Materials: 

 
1. Clean Cut-Offs of Lumber:  Grind or chip into small pieces. 
2. Clean Sawdust:  Bag sawdust that does not contain painted or treated wood. 

 

3.5 DISPOSAL OF WASTE 
A. General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove waste 

materials from Project site and legally dispose of them in a landfill or incinerator acceptable to 
authorities having jurisdiction. 

 
1. Except as otherwise specified, do not allow waste materials that are to be disposed of 

accumulate on-site. 
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2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 
and areas. 

 
B. Burning:  Do not burn waste materials. 

 
C. Disposal: Remove waste materials from Owner's property and legally dispose of them. 

 

3.6 ATTACHMENTS 
 

A. Form CWM-1 for construction waste identification. 
 

B. Form CWM-3 for construction waste reduction work plan. 
 

C. Form CWM-5 cost/revenue analysis of construction waste reduction work plan. 
 

D. Form CWM-7 for construction waste 

END OF SECTION 017419 
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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. 
4. Final cleaning. 
5. Repair of the Work. 

 
B. The Maintenance Bond and all 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. 

 
C. Related Requirements: 

 
1. Section 013233 "Photographic Documentation" for submitting final completion 

construction photographic documentation. 
2. Section 017300 "Execution" for progress cleaning of Project site. 
3. Section 017823 "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
4. Section 017839 "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data. 
5. Section 017900 "Demonstration and Training" for requirements for instructing Owner's 

personnel. 
 

1.3 ACTION SUBMITTALS 
 

A. Product Data:  For cleaning agents. 
 

B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion. 
 

C. Certified List of Incomplete Items:  Final submittal at Final Completion. 
1.4 CLOSEOUT SUBMITTALS 

 
A. Certificates of Release:  From authorities having jurisdiction. 
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B. Certificate of Insurance:  For continuing coverage. 
 

C. Field Report:  For pest control inspection. 
 

1.5 MAINTENANCE MATERIAL SUBMITTALS 
 

A. Schedule of Maintenance Material Items: For maintenance material submittal items specified in 
other Sections. 

 

1.6 SUBSTANTIAL COMPLETION PROCEDURES 
 

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and 
corrected (Contractor's punch list), indicating the value of each item on the list and reasons why 
the Work is incomplete. 

 
B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior 

to requesting inspection for determining date of Substantial Completion. List items below that are 
incomplete at time of request. 

 
1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction 

permitting Owner unrestricted use of the Work and access to services and utilities. Include 
occupancy permits, operating certificates, and similar releases. 

2. Submit closeout submittals specified in other Division 01 Sections, including project record 
documents, operation and maintenance manuals, final completion construction 
photographic documentation, damage or settlement surveys, property surveys, and similar 
final record information. 

3. Submit closeout submittals specified in individual Sections, including specific warranties, 
workmanship bonds, maintenance service agreements, final certifications, and similar 
documents. 

4. Submit maintenance material submittals specified in individual Sections, including tools, 
spare parts, extra materials, and similar items, and deliver to location designated by 
Construction Manager. Label with manufacturer's name and model number where 
applicable. 

 
a. Schedule of Maintenance Material Items: Prepare and submit schedule of 

maintenance material submittal items, including name and quantity of each item and 
name and number of related Specification Section. Obtain Construction Manager's 
signature for receipt of submittals. 

 
5. Submit test/adjust/balance records. 
6. Omit. 
7. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 
C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days prior 

to requesting inspection for determining date of Substantial Completion. List items below that are 
incomplete at time of request. 

 
1. Advise Owner of pending insurance changeover requirements. 
2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's 
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personnel of changeover in security provisions. 
3. Complete startup and testing of systems and equipment. 
4. Perform preventive maintenance on equipment used prior to Substantial Completion. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems.  Submit demonstration and training video recordings specified  in 
Section 01790 "Demonstration and Training." 

6. Advise Owner of changeover in heat and other utilities. 
7. Participate with Owner in conducting inspection and walkthrough with local emergency 

responders. 
8. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
9. Complete final cleaning requirements, including touchup painting. 
10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 
 

D. Inspection: Submit a written request for inspection to determine Substantial Completion a 
minimum of 10 days prior to date the work will be completed and ready for final inspection and 
tests. On receipt of request, Construction Manager will either proceed with inspection or notify 
Contractor of unfulfilled requirements. Construction Manager 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 Construction Manager, 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. 

 

1.7 FINAL COMPLETION PROCEDURES 
 

A. Submittals Prior to Final Completion: 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. Certified List of Incomplete Items: Submit certified copy of Construction Manager's 

Substantial Completion inspection list of items to be completed or corrected (punch list), 
endorsed and dated by Construction Manager. Certified copy of the list shall state that each 
item has been completed or otherwise resolved for acceptance. 

3. Certificate  of  Insurance: Submit  evidence  of  final,  continuing  insurance  coverage 
complying with insurance requirements. 

4. Submit pest-control final inspection report. 
 

B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 
10 days prior to date the work will be completed and ready for final inspection and tests. On 
receipt of request, Construction Manager will either proceed with inspection or notify  Contractor 
of unfulfilled requirements. Construction Manager 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 
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incomplete is completed or corrected. 
 

1.8 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  of  construction.  Use  CSI Form 
14.1A. 

 
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 Construction Manager. 
d. Name of Contractor. 
e. Page number. 

 
4. Submit list of incomplete items in the following format: 

 
a. MS Excel electronic file.  Construction Manager will return annotated file. 
b. Three paper copies. 

 

1.9 SUBMITTAL OF PROJECT WARRANTIES 
 

A. Time of Submittal: Submit written warranties on request of Construction Manager for designated 
portions of the Work where commencement of warranties other than date of Substantial 
Completion is indicated, or when delay in submittal of warranties might limit Owner's rights under 
warranty. 

 
B. Partial Occupancy: Submit properly executed warranties within 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 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 8-1/2-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. 
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4. Warranty Electronic File: 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 bookmarked 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. 

 
1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, 

use products that comply with the California Code of Regulations maximum allowable 
VOC levels. 

 

PART 3 - EXECUTION 
 

3.1 FINAL CLEANING 
 

A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply  with 
local laws and ordinances and Federal and local environmental and antipollution regulations. 

 
B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each 

surface or unit to condition expected in an average commercial building cleaning and maintenance 
program.  Comply with manufacturer's written instructions. 

 
1. Complete the following cleaning operations before requesting inspection for certification 

of Substantial Completion for entire Project or for a designated portion of Project: 
 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances. 

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other 
foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface. 
d. Remove tools, construction equipment, machinery, and surplus material from 

Project site. 
e. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances. Avoid disturbing natural 
weathering of exterior surfaces. Restore reflective surfaces to their original 
condition. 

g. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 
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h. Sweep concrete floors broom clean in unoccupied spaces. 
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 

according to manufacturer's recommendations if visible soil or stains remain. 
j. Clean transparent materials, including mirrors and glass in doors and windows. 

Remove glazing compounds and other noticeable, vision-obscuring materials. Polish 
mirrors and glass, taking care not to scratch surfaces. 

k. Remove labels that are not permanent. 
l. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and 

similar equipment. Remove excess lubrication, paint and mortar droppings, and 
other foreign substances. 

m. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure. 

n. Replace disposable air filters and clean permanent air filters. Clean exposed surfaces 
of diffusers, registers, and grills. 

o. Clean ducts, blowers, and coils if units were operated without filters during 
construction or that display contamination with particulate matter on inspection. 

 
1) Clean HVAC system in compliance with NADCA Standard 1992-01. 

Provide written report on completion of cleaning. 
 

p. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 
q. Leave Project clean and ready for occupancy. 

 
C. Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities 

and Controls." Prepare written report. 
 

D. Construction Waste Disposal: Comply with waste disposal requirements in Section 015000 
"Temporary Facilities and Controls." And Section 017419 "Construction Waste Management and 
Disposal." 

 

3.2 REPAIR OF THE WORK 
 

A. Complete repair and restoration operations before requesting inspection for determination of 
Substantial Completion. 

 
B. Repair or remove and replace defective construction. Repairing includes replacing defective parts, 

refinishing damaged surfaces, touching up with matching materials, and properly adjusting 
operating equipment. Where damaged or worn items cannot be repaired or restored, provide 
replacements. Remove and replace operating components that cannot be repaired. Restore 
damaged construction and permanent facilities used during construction to specified condition. 
1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 

damaged transparent materials. 
2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces. Replace 

finishes and surfaces that that already show evidence of repair or restoration. 
 

a. Do not paint over "UL" and other required labels and identification, including 
mechanical and electrical nameplates. Remove paint applied to required labels and 
identification. 

 
3. Replace parts subject to operating conditions during construction that may impede 
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operation or reduce longevity. 
4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 

noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for 
new fixtures. 

 

END OF SECTION 017700 
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SECTION 017823 OPERATIONS 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 Requirements: 

 
1. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation 

and maintenance manuals. 
 

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 – Indexed per site/building 
 

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. Construction Manager will comment on whether content of operations and maintenance 

submittals are acceptable. 
2. Where applicable, clarify and update reviewed manual content to correspond to revisions 

and field conditions. 
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B. Format: Submit Operations and Maintenance Manuals, Operations Manuals, Product 
Maintenance Manuals, System & Equipment Manuals in the following format: 

 
1. PDF electronic file. Assemble each manual into a composite electronically indexed file. 

Submit on digital media acceptable to Construction Manager. 
 

a. Name each indexed document file in composite electronic index with applicable 
item name. Include a complete electronically linked operation and maintenance 
directory. 

b. Enable inserted reviewer comments on draft submittals. 
 

2. Three paper copies. Include a complete operation and maintenance directory. Enclose  title 
pages and directories in clear plastic sleeves. Construction Manager will return two copies. 

 
C. Initial Manual Submittal: Submit draft copy of each manual at least 30 days before  commencing 

demonstration and training. Construction Manager 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 15 days before commencing demonstration and training. 
Construction Manager will return copy with comments. 

 
1. Correct or revise each manual to comply with Construction Manager's  comments.  Submit 

copies of each corrected manual within 15 days of receipt of Construction Manager's 
comments and prior to commencing demonstration and training. 

 

PART 2 - PRODUCTS 
 

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 
 

A. Directory: Prepare a single, comprehensive directory of  emergency,  operation,  and maintenance 
data and materials, listing items and their location to facilitate ready access to desired information. 
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. 
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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. 
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 Construction Manager. 
7. Name and contact information for Construction Manager. 
8. Name and contact information for Commissioning Authority. 
9. Names and contact information for major consultants to the Construction Manager that 

designed the systems contained in the manuals. 
10. 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 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 system into a single binder. 

 
E. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic 

PDF file for each manual type required. 
 

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where 
scanning of paper documents is required, configure scanned file for minimum readable file 
size. 

2. File Names and Bookmarks: Enable bookmarking of individual documents based on file 
names.  Name document files to correspond to system, subsystem, and equipment  names 
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used in manual directory and table of contents. Group documents for each system and 
subsystem into individual composite bookmarked files, then create composite manual, so 
that resulting bookmarks reflect the system, subsystem, and equipment names in a readily 
navigated file tree. Configure electronic manual to display bookmark panel on opening file. 

 
F. 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 8-1/2-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 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, 
and indicate Specification Section number on bottom of spine. 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 8-1/2-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. 

 

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. 
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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 has 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: 
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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: 

 
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. 
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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. 

 
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. 
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1. Include procedures to follow and required notifications for warranty claims. 

 

PART 3 - EXECUTION 
 

3.1 MANUAL PREPARATION 
 

A. Operation and Maintenance Documentation Directory: Prepare a separate manual that provides 
an organized reference to emergency, operation, and maintenance manuals. 

 
B. 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. 

 
C. Product Maintenance Manual: Assemble a complete set of  maintenance data indicating care  and 

maintenance of each product, material, and finish incorporated into the Work. 
 

D. 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. 
 

E. 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 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. 

 
F. 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 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." 
 

G. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation. 
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END OF SECTION 017823 
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SECTION 017836 WARRANTIES 
 
 

PART 1 - GENERAL 
 

1.1 RELATED DOCUMENTS 
 

A. Documents affecting work of this Section include, but are not necessarily limited to, General 
Requirements, bidding documents and drawings. 

 

1.2 GENERAL 
 

A. This specification section sets forth warranty requirements for the roofing system. 
 

1.3 WARRANTY 
 

A. The bid will include a price for a twenty (20) year no dollar limit, non-prorated warranty to be 
provided by your supplier. If the supplier is a subsidiary company, the warranty must be issued 
by the parent company. 

 
B. The material supplier will issue the warranty to owner upon material supplier acceptance of 

project completion and full payment of all bills related to project. 
 

C. Warranty supplier shall, as part of the warranty, provide one (1) maintenance visit within the first 
two (2) years of the warranty period. Each maintenance visit will include Inspections, 
Housekeeping, Routine Maintenance and Preventive Maintenance as described below. 

 
1. General 

 
a. All repairs will follow the manufacturer’s written repair and maintenance 

guidelines or NRCA recommended repair procedure. 
 

2. Debris 
 

a. A complete walkover of the existing roof areas to determine the immediate surface 
conditions of the roof. 

b. Removal of all naturally occurring debris (i.e., leaves, branches, paper and similar 
items) from the roof membrane. 

c. Service will include removal of surface debris from the roof drains, gutters, and 
scuppers, but not clogged piped or plumbing. 

d. All debris will be disposed of at the owner’s approved site location. 
 

3. Terminations and Flashing 
a. Sealant voids in termination bars, counter flashings and parapet caps will be cleaned 

and resealed as required. 
b. Exposed fasteners will be resealed on perimeter metal details where required. 
c. All pitch pans will be refilled and topped off as required. 
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d. Metal projections (hoods and clamps) will be checked and resealed. 
e. Soil stack leads will be inspected for cuts or holed and temporarily resealed when 

required with appropriate materials until arrangements can be made for permanent 
repair. 

f. Re-secure loose metal coping caps, termination bars, counter flashings and 
metal edge systems where required with appropriate fasteners. 

 
4. Membrane 

 
a. Tears, splits and breaks in the perimeter and internal membrane flashing systems 

and flashing strip-ins will be repaired with appropriate repair materials. 
b. Visible membrane defects which may allow water into the roofing system will be 

repaired with appropriate repair materials. 
c. Dress-up reflective coatings where mastic repairs have been made. 
d. Drains and Gutters 
e. Check and re-secure drain bolts and clamping rings. 
f. Check strip-in around drain leads, coat with approved mastics if required. 
g. Reattach loose gutter straps, seal open gutter joints, and repair gutter strip- ins 

where required. 
h. Check scupper boxes for open solder or caulking and seal with appropriate 

materials if required. 
 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 SPECIAL PROJECT WARRANTY: 
 

A. Submit roofing Installer's warranty, on warranty form at end of this Section, signed by Installer, 
covering the Work of this Section, including all components of built-up roofing such as built-up 
roofing membrane, base flashing, roof insulation, fasteners, cover boards, substrate boards, vapor 
retarders, roof pavers, and walkway products, for the following warranty period: 

 
B. Warranty Period: Five (5) years from date of Substantial Completion. 

 
 

C. ROOFING INSTALLER'S WARRANTY 
D. WHEREAS  of  , 

herein called the "Roofing Installer," has performed roofing and associated work ("work") on the 
following project: 

 
1. Owner:  . 

2. Address:  . 

3. Building Name/Type:  . 

4. Address:  . 
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5. Area of Work:  . 

6. Acceptance Date:  . 

7. Warranty Period:  . 

8. Expiration Date:  . 
 

E. AND WHEREAS Roofing Installer has contracted (either directly with Owner or indirectly as a 
subcontractor) to warrant said work against leaks and faulty or defective materials and 
workmanship for designated Warranty Period, 

 
F. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and conditions herein set 

forth, that during Warranty Period he will, at his own cost and expense, make or cause to be made 
such repairs to or replacements of said work as are necessary to correct faulty and defective work 
and as are necessary to maintain said work in a watertight condition. 

 
G. This Warranty is made subject to the following terms and conditions: 

 
1. Specifically excluded from this Warranty are damages to work and other parts of the 

building, and to building contents, caused by: 
 

a. lightning; 
b. peak gust wind speed exceeding 72 mph; 
c. fire; 
d. failure of roofing system substrate, including cracking, settlement, excessive 

deflection, deterioration, and decomposition; 
e. faulty construction of parapet walls, copings, chimneys, skylights, vents, 

equipment supports, and other edge conditions and penetrations of the work; 
f. vapor condensation on bottom of roofing; and 
g. activity on roofing by others, including construction contractors, maintenance 

personnel, other persons, and animals, whether authorized or unauthorized by 
Owner. 

 
2. When work has been damaged by any of foregoing causes, Warranty shall be null and void 

until such damage has been repaired by Roofing Installer and until cost and expense thereof 
have been paid by Owner or by another responsible party so designated. 

3. Roofing Installer is responsible for damage to work covered by this Warranty but is not 
liable for consequential damages to building or building contents resulting from leaks or 
faults or defects of work. 

4. During Warranty Period, if Owner allows alteration of work by anyone other than Roofing 
Installer, including cutting, patching, and maintenance in connection with penetrations, 
attachment of other work, and positioning of anything on roof, this  Warranty shall become 
null and void on date of said alterations, but only to the extent  said alterations affect work 
covered by this Warranty. If Owner engages Roofing Installer to perform said alterations, 
Warranty shall not become null and void unless Roofing Installer, before starting said work, 
shall have notified Owner in writing, showing reasonable cause for claim, that said 
alterations would likely damage or deteriorate work, thereby reasonably justifying a 
limitation or termination of this Warranty. 

5. During Warranty Period, if original use of roof is changed and it becomes used for, but was 
not originally specified for, a promenade, work deck, spray-cooled surface, flooded basin, 
or other use or service more severe than originally specified, this Warranty shall become 
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null and void on date of said change, but only to the extent said change affects work covered 
by this Warranty. 

6. Owner shall promptly notify Roofing Installer of observed, known, or suspected leaks, 
defects, or deterioration and shall afford reasonable opportunity for Roofing Installer to 
inspect work and to examine evidence of such leaks, defects, or deterioration. 

7. This Warranty is recognized to be the only warranty of Roofing Installer on said work  and 
shall not operate to restrict or cut off Owner from other remedies and resources lawfully 
available to Owner in cases of roofing failure. Specifically, this Warranty shall not operate 
to relieve Roofing Installer of responsibility for performance of original work according to 
requirements of the Contract Documents, regardless of whether Contract  was a contract 
directly with Owner or a subcontract with Owner's General Contractor. 

 
H. IN WITNESS THEREOF, this instrument has been duly executed this  day 

of  , . 
 

1. Authorized Signature:  . 

2. Name:  . 

3. Title:  . 
 

END OF SECTION 
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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 Requirements: 

1. Section 017300 "Execution" for final property survey. 
2. Section 017700 "Closeout Procedures" for general closeout procedures. 
3. Section 017823 "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
 

1.3 CLOSEOUT SUBMITTALS 
 

A. Record Drawings:  Comply with the following: 
 

1. Number of Copies:  Submit one set(s) of marked-up record prints. 
2. Number of Copies:  Submit copies of record Drawings as follows: 

 
a. Initial Submittal: 

 
1) Submit one paper-copy set(s) of marked-up record prints. 
2) Construction Manager will indicate whether general scope of changes, 

additional information recorded, and quality of drafting are acceptable. 
 

b. Final Submittal: 
1) Submit PDF electronic files of scanned record prints and three set(s) of 

prints. 
2) Print each drawing, whether or not changes and additional information were 

recorded. 
B. Record Specifications: Submit one paper copy and annotated PDF electronic files of Project's 

Specifications, including addenda and contract modifications. 
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C. Record Product Data: Submit one paper copy and annotated PDF electronic files  and  directories 
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. 
 

D. Miscellaneous Record Submittals: See other Specification Sections for miscellaneous record- 
keeping requirements and submittals in connection with various construction activities. Submit 
one paper copy and annotated PDF electronic files and directories of each submittal. 

 
E. Reports: Submit written report weekly indicating items incorporated into project record 

documents concurrent with progress of the Work, including revisions, concealed conditions, field 
changes, product selections, and other notations incorporated. 

 

PART 2 - PRODUCTS 
 

2.1 RECORD DRAWINGS 
 

A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop 
Drawings, incorporating new and revised drawings as modifications are issued. 

 
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. Depths of foundations below first floor. 
d. Locations and depths of underground utilities. 
e. Revisions to routing of piping and conduits. 
f. Revisions to electrical circuitry. 
g. Actual equipment locations. 
h. Duct size and routing. 
i. Locations of concealed internal utilities. 
j. Changes made by Change Order or Construction Change Directive. 
k. Changes made following Construction Manager's written orders. 
l. Details not on the original Contract Drawings. 
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m. Field records for variable and concealed conditions. 
n. Record information on the Work that is shown only schematically. 

 
3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use 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. 
 

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 annotated PDF electronic file and 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 annotated PDF electronic file and paper copy. 

1. Include record Product Data directory organized by Specification Section number and 
title, electronically linked to each item of record Product Data. 

 

2.4 MISCELLANEOUS RECORD SUBMITTALS 
 

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 
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record keeping and submittal in connection with actual performance of the Work. Bind or file 
miscellaneous records and identify each, ready for continued use and reference. 

 
B. Format:  Submit miscellaneous record submittals as PDF electronic file and paper copy. 

 
1. Include miscellaneous record submittals directory organized by Specification Section 

number and title, electronically linked to each item of miscellaneous record submittals. 
 

PART 3 - EXECUTION 
 

3.1 RECORDING AND MAINTENANCE 
 

A. Recording: Maintain one copy of each submittal during the construction period for project record 
document purposes. Post changes and revisions to project record documents as they occur; do not 
wait until 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 Construction Manager's reference during normal working hours. 

 

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. 
3. Demonstration and training video recordings. 

 

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 using manufacturer-produced demonstration and 

training video recordings for systems, equipment, and products in lieu of video recording 
of live instructional module. 

 
B. Qualification Data:  For facilitator and instructor. 

 
C. Attendance Record: For each training module, submit list of participants and length of instruction 

time. 
 

D. Evaluations: For each participant and for each training module, submit results and documentation 
of performance-based test. 

 

1.4 CLOSEOUT SUBMITTALS 
 

A. Demonstration and Training Video Recordings: Submit two copies within seven days of end of 
each training module. 

 
1. Identification:  On each copy, provide an applied label with the following information: 
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a. Name of Project. 
b. Name and address of videographer. 
c. Name of Construction Manager. 
d. Name of Contractor. 
e. Date of video recording. 

 
2. Transcript: Prepared and bound in format matching operation and maintenance manuals. 

Mark appropriate identification on front and spine of each binder. Include a cover sheet 
with same label information as the corresponding video recording. Include name of Project 
and date of video recording on each page. 

3. Transcript: Prepared in PDF electronic format. Include a cover sheet with same label 
information as the corresponding video recording and a table of contents with links to 
corresponding training components. Include name of Project and date of video recording 
on each page. 

4. At completion of training, submit complete training manual(s) for Owner's use prepared 
and bound in format matching operation and maintenance manuals. 

 

1.5 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. 

 
C. Videographer Qualifications: A professional videographer who is experienced photographing 

demonstration and training events similar to those required. 
 

D. 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. 
 

1.6 COORDINATION 
 

A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to minimize 
disrupting Owner's operations and to ensure availability of Owner's personnel. 

 
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 
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maintenance manuals. Do not submit instruction program until operation and maintenance data 
has been reviewed and approved by Construction Manager. 

 

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. 
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. 
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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 "Operation and Maintenance Data." 
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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. Construction Manager will furnish an instructor to describe basis of system design, 
operational requirements, criteria, and regulatory requirements. 

2. Owner will furnish an instructor to describe Owner's operational philosophy. 
3. 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, through Construction Manager, with at least seven days' 
advance notice. 

 
D. Training Location and Reference Material: Conduct training on-site in the completed and fully 

operational facility using the actual equipment in-place. Conduct training using final operation 
and maintenance data submittals. 

 
E. Evaluation: At conclusion of each training module, assess and document each participant's 

mastery of module by use of a demonstration performance-based test. 
 

F. 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. 

 

3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 
 

A. General: Engage a qualified commercial videographer to record demonstration and training video 
recordings. Record each training module separately. Include classroom instructions and 
demonstrations, board diagrams, and other visual aids, but not student practice. 
1. At beginning of each training module, record each chart containing learning objective  and 

lesson outline. 
 

B. Video: Provide minimum 640 x 480 video resolution converted to.mp4 format file type, on 
electronic media. 

 
1. Electronic Media: Read-only format compact disc acceptable to Owner, with commercial-

grade graphic label. 
2. File Hierarchy: Organize folder structure and file locations according to project manual 

table of contents.  Provide complete screen-based menu. 
3. File Names: Utilize file names based upon name of equipment generally described in video 

segment, as identified in Project specifications. 
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4. Contractor and Installer Contact File: Using appropriate software, create a file for inclusion 
on the Equipment Demonstration and Training DVD that describes the following for each 
Contractor involved on the Project, arranged according to Project table of contents: 

 
a. Name of Contractor/Installer. 
b. Business address. 
c. Business phone number. 
d. Point of contact. 
e. E-mail address. 

 
C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary to 

adequately cover area of demonstration and training.  Display continuous running time. 
 

1. Film training session(s) in segments not to exceed 15 minutes. 
 

a. Produce segments to present a single significant piece of equipment per segment. 
b. Organize segments with multiple pieces of equipment to follow order of Project 

Manual table of contents. 
c. Where a training session on a particular piece of equipment exceeds 15 minutes, stop 

filming and pause training session. Begin training session again upon 
commencement of new filming segment. 

 
D. Light Levels: Verify light levels are adequate to properly light equipment. Verify equipment 

markings are clearly visible prior to recording. 
 

1. Furnish additional portable lighting as required. 
 

E. Narration: Describe scenes on video recording by audio narration by microphone while video 
recording is recorded.  Include description of items being viewed. 

 
F. Transcript: Provide a transcript of the narration. Display images and running time captured 

from videotape opposite the corresponding narration segment. 
 

G. Pre-produced Video Recordings: Provide video recordings used as a component of training 
modules in same format as recordings of live training. 

 

END OF SECTION 017900
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SECTION 024100
DEMOLITION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Selective demolition of building elements for alteration purposes.
B. Carpet and base removal.
C. Remove, store and replace existing furnishings and equipment.

1.02 REFERENCE STANDARDS
A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations.

1.03 SUBMITTALS
A. Demolition Plan:  Submit demolition plan as specified by OSHA and local authorities.

1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and
construction of barricades and fences.

2. Indicate extent of demolition plans and removal sequence.
3. Identify demolition firm and submit qualifications.
4. Include a summary of safety procedures.

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

A. Removal of existing adhered carpeting and base.
B. Remove other items indicated, for relocation and replacement.

1. Carefully remove, store and replace all furnishings and movable equipment in areas
indicated to have existing flooring materials removed and new flooring materials installed.

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS
A. Comply with applicable codes and regulations for demolition operations and safety of adjacent

structures and the public.
1. Obtain required permits.
2. Comply with applicable requirements of NFPA 241.
3. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be

removed; do not allow worker or public access within range of potential collapse of
unstable structures.

4. Provide, erect, and maintain temporary barriers and security devices.
5. Use physical barriers to prevent access to areas that could be hazardous to workers or

the public.
6. Conduct operations to minimize effects on and interference with adjacent structures and

occupants.
7. Do not close or obstruct roadways or sidewalks without permit.
8. Conduct operations to minimize obstruction of public and private entrances and exits; do

not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.

9. Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon or limit access to their property.

B. Do not begin removal until receipt of notification to proceed from Owner.
C. Do not begin removal until elements to be salvaged or relocated have been removed.
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D. Protect existing room and other elements and finishes that are not to be removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

E. If hazardous materials are discovered during removal operations, stop work and notify Architect
and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's,
and mercury.

3.03 SELECTIVE DEMOLITION FOR ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be

apparent upon examination prior to starting demolition.
B. Separate areas in which demolition is being conducted from other areas that are still occupied.

1. Provide, erect, and maintain temporary dustproof partitions of construction as required t
protect occupants and existing conditions .

C. Maintain weatherproof exterior building enclosure except for interruptions required for
replacement or modifications; take care to prevent water and humidity damage.

D. Remove existing work as indicated and as required to accomplish new work.
1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace

with new construction specified.
2. Remove items indicated on drawings.

E. Services (Including but not limited to HVAC, Fire Protection, Electrical, and
Telecommunications):  Remove existing systems and equipment as indicated.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components.
2. Where existing active systems serve occupied facilities but are to be replaced with new

services, maintain existing systems in service until new systems are complete and ready
for service.

3. Verify that abandoned services serve only abandoned facilities before removal.
4. Remove abandoned pipe, ducts, conduits, and equipment, including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification.

F. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

3.04 DEBRIS AND WASTE REMOVAL
A. Remove debris, junk, and trash from site.
B. Remove from site all materials not to be reused on site; do not burn or bury.
C. Leave site in clean condition, ready for subsequent work.

END OF SECTION
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SECTION 028216
ENGINEERING CONTROL OF ASBESTOS CONTAINING MATERIALS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. System for encapsulation of asbestos-containing flooring material.
1.02 RELATED REQUIREMENTS

A. 096500 - Resilient Flooring:  Resilient tile flooring.
1.03 SUBMITTALS

A. Product Data: Provide data for membrane barrier and accessories.
B. Installation Instructions: Method of installing system.
C. Installer's Qualification Statement.

1.04 QUALITY ASSURANCE
A. Installer Qualifications: Company certified in performing work of the type specified and with at

least three years of documented experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver membrane barrier and accessories to project site in original cartons from the factory.
B. Store inside building under cover and elevated above grade.

1.06 FIELD CONDITIONS
A. Existing Conditions: Existing carpeting has been removed exposing intact asbestos-containing

flooring material.
PART 2 PRODUCTS
2.01 ASBESTOS BARRIER SYSTEM ASSEMBLY

A. Basis of Design Assembly Provider: National Asbestos Flooring Encasement System, Inc.
(NAFES, Inc.) Asbestos Barrier System.

B. Materials:
1. Barrier Membrane: Self adhering polypropylene, scrim and foil.

C. Accessories: Perimeter sealing tape and adhesive.
D. Resilient Tile Flooring: Product as specified in Section 096500.

PART 3 EXECUTION
3.01 INSTALLERS

A. Installer List: Certified by National Asbestos Flooring Encasement System, Inc. (NAFES,Inc.).
1. Substitution Limitations: Not permitted.

3.02 EXAMINATION
A. Verification of Conditions: Verify that the existing asbestos-containing flooring is in place and

intact.
3.03 PREPARATION

A. Protection of In-Place Conditions: Re-adhere any loose tiles of asbestos-containing flooring or
use floor leveling compound to level out floor as required..

B. Removal: Resilient base.
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C. Surface Preparation:
D. Clean the existing abestos-containing flooring by wet mopping. Vacuum the existing flooring

with a high efficiancy particulate aier (HEPA) vacuum to pick up any dust or debris.
3.04 INSTALLATION

A. Install asbestos barrier membrane system in accordance with manufacturer's instructions.
B. Install resilient tile flooring in accordance with manufacturer's instructions.

3.05 PROTECTION
A. Do not permit traffic over unprotected floor surface.

END OF SECTION



SECTION 040120 - MAINTENANCE OF UNIT MASONRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes maintenance of unit masonry consisting of brick clay masonry restoration and cleaning 
as follows: 

1. Repairing unit masonry, including replacing units. 
2. Repointing joints. 
3. Preliminary cleaning, including removing plant growth. 
4. Cleaning exposed unit masonry surfaces. 

1.2 DEFINITIONS 

A. Low-Pressure Spray:  100 to 400 psi; 4 to 6 gpm. 

1.3 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Engage a qualified testing agency to perform preconstruction testing on 
masonry units as follows. 

1. Existing Brick:  Test each type of existing masonry unit indicated for replacement, according to 
testing methods in ASTM C 67 for compressive strength, 24-hour cold-water absorption, 5-hour 
boil absorption, saturation coefficient, and initial rate of absorption (suction).  Carefully remove 
five existing units from locations designated by Architect.  Take testing samples from these units. 

2. Existing Mortar:  Test according to ASTM C 295, modified as agreed by testing service and 
Architect for Project requirements, to determine proportional composition of original ingredients, 
sizes and colors of aggregates, and approximate strength.  Use X-ray diffraction, infrared 
spectroscopy, and differential thermal analysis as necessary to supplement microscopical methods.  
Carefully remove existing mortar from within joints at five locations designated by Architect. 

3. Temporary Patch:  As directed by Architect, provide temporary materials at locations from which 
existing samples were taken. 

4. Replacement Brick:  Test each proposed type of replacement masonry unit, according to sampling 
and testing methods in ASTM C 67 for compressive strength, 24-hour cold-water absorption, 5-
hour boil absorption, saturation coefficient, and initial rate of absorption (suction). 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each exposed product and for each color and texture specified. 

C. Preconstruction test reports. 
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1.5 QUALITY ASSURANCE 

A. Restoration Specialist Qualifications:  Engage an experienced masonry restoration and cleaning firm to 
perform work of this Section.  Firm shall have completed work similar in material, design, and extent to 
that indicated for this Project with a record of successful in-service performance.  Experience installing 
standard unit masonry is not sufficient experience for masonry restoration work. 

1. At Contractor's option, work may be divided between two specialist firms:  one for cleaning work 
and one for repair work. 

2. Field Supervision:  Restoration specialist firms shall maintain experienced full-time supervisors on 
Project site during times that clay masonry restoration and cleaning work is in progress. 

3. Restoration Worker Qualifications:  Persons who are experienced in restoration work of types they 
will be performing. 

B. Mockups:  Prepare mockups of restoration and cleaning to demonstrate aesthetic effects and set quality 
standards for materials and execution and for fabrication and installation. 

1. Masonry Repair:  Prepare sample areas for each type of masonry material indicated to have repair 
work performed.  If not otherwise indicated, size each mockup not smaller than 2 adjacent whole 
units or approximately 48 inches in least dimension.  Erect sample areas in existing walls unless 
otherwise indicated, to demonstrate quality of materials, workmanship, and blending with existing 
work.  Include the following as a minimum: 

a. Replacement: 

1) Four brick units replaced. 

b. Patching:  Three small holes at least 1 inch in diameter for each type of masonry material 
indicated to be patched, so as to leave no evidence of repair. 

2. Repointing:  Rake out joints in 2 separate areas, each approximately 36 inches high by 48 inches 
wide for each type of repointing required and repoint one of the areas. 

3. Cleaning:  Clean an area approximately 25 sq. ft. for each type of masonry and surface condition. 

C. Preinstallation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1 MASONRY MATERIALS 

A. Face Brick:  Provide face brick, including specially molded, ground, cut, or sawed shapes where required 
to complete masonry restoration work. 

1. Manufacturer: Basis-of-Design: Subject to compliance with requirements, provide products from 
the following:  

a. Extech Building Materials 
b. Or approved equal. 

2. Provide units with physical properties, colors, color variation within units, surface texture, size, 
and shape to match existing brickwork. 

a. Physical Properties per ASTM C 67. 
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b. For existing brickwork that exhibits a range of colors or color variation within units, 
provide brick that proportionally matches that range and variation rather than brick that 
matches an individual color within that range. 

3. Special Shapes: 

a. Provide specially molded, 100 percent solid shapes for applications where core holes or 
"frogs" could be exposed to view or weather when in final position and where shapes 
produced by sawing would result in sawed surfaces being exposed to view. 

b. Provide specially ground units, shaped to match patterns, for arches and where indicated. 
c. Mechanical chopping or breaking brick, or bonding pieces of brick together by adhesive, 

are not acceptable procedures for fabricating special shapes. 

B. Coordinate with specification Section 042113 “Brick Masonry”  

2.2 MORTAR MATERIALS 

A. Portland Cement:  ASTM C 150, Type I. 
1. Type III may be substituted during cold-weather construction. 
2. Provide Portland cement of color required to product approved mortar sample. 

3. Provide cement containing not more than 0.60 percent total alkali when tested according to 
ASTM C 114. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Mortar Sand:  ASTM C 144 unless otherwise indicated. 

1. Color:  Provide natural sand or ground marble, granite, or other sound stone of color necessary to 
produce required mortar color. 

2. For pointing mortar, provide sand with rounded edges. 
3. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend several 

sands if necessary to achieve suitable match. 

D. Grout Aggregate: ASTM C 404. 

E. Mortar Pigments:  Natural and synthetic iron oxides, compounded for mortar mixes.  Use only pigments 
with a record of satisfactory performance in masonry mortars. 

F. Water:  Potable. 

G. Accelerating Admixture: Non-chloride type for cold weather mortar mixes, in proportion recommended 
by manufacturer.  

H. No Air-Entraining Admixture shall be allowed.  

2.3 CLEANING MATERIALS 

A. Water:  Potable. 

B. Hot Water:  Water heated to a temperature of 140 to 160 deg F. 
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C. Nonacidic Liquid Cleaner:  Manufacturer's standard gel formulation, with pH between 6 and 9 that 
contains detergents with chelating agents and is specifically formulated for cleaning masonry surfaces. 

1. Products:  Basis-of-Design: Subject to compliance with requirements, provide product by the 
following: 

a. PROSOCO; Sure Klean Heavy Duty Concrete Cleaner 
b. Or approved equal. 

2.4 ACCESSORY MATERIALS 

A. Setting Buttons:  Resilient plastic buttons, nonstaining to masonry, sized to suit joint thicknesses and bed 
depths of masonry units without intruding into required depths of pointing materials. 

2.5 MORTAR MIXES 

A. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by volume or 
equivalent weight.  Do not measure by shovel; use known measure.  Mix materials in a clean, mechanical 
batch mixer. 

1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together before adding 
any water.  Then mix again adding only enough water to produce a damp, unworkable mix that 
will retain its form when pressed into a ball.  Maintain mortar in this dampened condition for 15 to 
30 minutes.  Add remaining water in small portions until mortar reaches desired consistency.  Use 
mortar within one hour of final mixing; do not retemper or use partially hardened material. 

B. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter specified 
proportions without Architect's approval. 

1. Mortar Pigments:  Where mortar pigments are indicated, do not exceed a pigment-to-cement ratio 
of 1:10 by weight. 

C. Do not use admixtures in mortar unless otherwise indicated. 

D. Mortar Proportions:  Mix mortar materials in the following proportions: 

1. Pointing Mortar for Brick:  1 part portland cement, 2 parts lime, and 6 parts sand. 

a. Add mortar pigments to produce mortar colors required. 

2. Pointing Mortar for Terra Cotta:  1 part white portland cement, 1 part lime, and 6 parts sand. 

a. Add mortar pigments to produce mortar colors required. 

3. Rebuilding (Setting) Mortar:  Same as pointing mortar. Comply with ASTM C 270, Proportion 
Specification, Type N unless otherwise indicated. Cementitious material limited to Portland 
cement and lime.  

2.6 CHEMICAL CLEANING SOLUTIONS 

A. Dilute chemical cleaners with water to produce solutions not exceeding concentration recommended by 
chemical-cleaner manufacturer. 
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2.7 MANUFACTURED REPAIR MATERIALS 

A. Masonry Patching Compound: Factory-mixed cementitious product that is custom manufactured for 
patching masonry.  

1. Products: Basis-of-Design: Subject to compliance with requirements, provide products from the 
following:  
a. Edison Coatings, Inc.; Custom System 45 

1) Provide formula for CN substrate application.  
b. Or approved equal. 

2. Use formulation that is vapor and water permeable (equal to or more than the concrete surface), 
develops high bond strength to all types of masonry.  

3. Formulate patching compound used for patching concrete in color and textures to match surfaces 
being patched.  

PART 3 - EXECUTION 

3.1 PROTECTION 

A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, plants, and 
surrounding buildings from harm resulting from masonry restoration work. 

B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and other 
surfaces against damage from exposure to its products.  Prevent chemical-cleaning solutions from coming 
into contact with people, motor vehicles, landscaping, buildings, and other surfaces that could be harmed 
by such contact. 

1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used unless 
chemical cleaners being used will not damage adjacent surfaces.  Use materials that contain only 
waterproof, UV-resistant adhesives.  Apply masking agents to comply with manufacturer's written 
instructions.  When no longer needed, promptly remove masking to prevent adhesive staining. 

2. Keep wall wet below area being cleaned to prevent streaking from runoff. 

3.2 BRICK REMOVAL AND REPLACEMENT 

A. At locations indicated, remove bricks that are damaged, spalled, or deteriorated.  Carefully demolish or 
remove entire units from joint to joint, without damaging surrounding masonry, in a manner that permits 
replacement with full-size units. 

B. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, reinforcement, 
lintels, and adjoining construction in an undamaged condition. 

C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose units in 
existing masonry backup, rotted wood, rusted metal, and other deteriorated items. 

D. Remove in an undamaged condition as many whole bricks as possible. 

1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, brushes, and 
water. 

2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents. 
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E. Clean bricks surrounding removal areas by removing mortar, dust, and loose particles in preparation for 
replacement. 

F. Replace removed damaged brick with other removed brick in good quality, where possible, or with new 
brick matching existing brick, including size.  Do not use broken units unless they can be cut to usable 
size. 

G. Install replacement brick into bonding and coursing pattern of existing brick.  If cutting is required, use a 
motor-driven saw designed to cut masonry with clean, sharp, unchipped edges. 

1. Maintain joint width for replacement units to match existing joints. 
2. Use setting buttons or shims to set units accurately spaced with uniform joints. 

H. Lay replacement brick with completely filled bed, head, and collar joints.  Butter ends with sufficient 
mortar to fill head joints and shove into place.  Wet both replacement and surrounding bricks that have 
ASTM C 67 initial rates of absorption (suction) of more than 30 g/30 sq. in. per min.  Use wetting 
methods that ensure that units are nearly saturated but surface is dry when laid. 

1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork. 
2. Rake out mortar used for laying brick before mortar sets and point new mortar joints in repaired 

area to comply with requirements for repointing existing masonry, and at same time as repointing 
of surrounding area. 

3. When mortar is sufficiently hard to support units, remove shims and other devices interfering with 
pointing of joints. 

3.3 MASONRY UNIT PATCHING 

A. Patching Bricks: 

1. Remove loose material from masonry surface.  Carefully remove additional material so patch will 
not have feathered edges but will have square or slightly undercut edges on area to be patched and 
will be at least 1/4 inch thick, but not less than recommended by patching compound 
manufacturer. 

2. Mask adjacent mortar joint or rake out for repointing if patch will extend to edge of masonry unit. 
3. Mix patching compound in individual batches to match each unit being patched. 
4. Rinse surface to be patched and leave damp, but without standing water. 
5. Brush-coat surfaces with slurry coat of patching compound according to manufacturer's written 

instructions. 
6. Place patching compound in layers as recommended by patching compound manufacturer, but not 

less than 1/4 inch or more than 2 inches thick.  Roughen surface of each layer to provide a key for 
next layer. 

7. Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane or 
contour of the masonry unit.  Shape and finish surface before or after curing, as determined by 
testing, to best match existing masonry unit. 

8. Keep each layer damp for 72 hours or until patching compound has set. 

3.4 CLEANING MASONRY, GENERAL 

A. Proceed with cleaning in an orderly manner; work from bottom to top of each scaffold width and from 
one end of each elevation to the other.  Ensure that dirty residues and rinse water will not wash over 
cleaned, dry surfaces. 

B. Use only those cleaning methods indicated for each masonry material and location. 
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1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not 
use plastic-bristle brushes if natural-fiber brushes will resist chemical cleaner being used. 

2. Use spray equipment that provides controlled application at volume and pressure indicated, 
measured at spray tip.  Adjust pressure and volume to ensure that cleaning methods do not damage 
masonry. 

a. Equip units with pressure gages. 

3. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for 
chemical cleaner indicated, equipped with cone-shaped spray tip. 

4. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 
degrees. 

5. For heated water-spray application, use equipment capable of maintaining temperature between 
140 and 160 deg F at flow rates indicated. 

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, 
including corners, moldings, and interstices, and that produces an even effect without streaking or 
damaging masonry surfaces. 

D. Water-Spray Application Method:  Unless otherwise indicated, hold spray nozzle at least 6 inches from 
surface of masonry and apply water in horizontal back and forth sweeping motion, overlapping previous 
strokes to produce uniform coverage. 

E. Chemical-Cleaner Application Methods:  Apply chemical cleaners to masonry surfaces to comply with 
chemical-cleaner manufacturer's written instructions; use brush or spray application.  Do not spray apply 
at pressures exceeding 50 psi Do not allow chemicals to remain on surface for periods longer than those 
indicated or recommended by manufacturer. 

F. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at each 
stage or scaffold setting.  Periodically during each rinse, test pH of rinse water running off of cleaned area 
to determine that chemical cleaner is completely removed. 

1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 6.7 and 
7.5. 

3.5 PRELIMINARY CLEANING 

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry 
surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and allowing to dry as 
long as possible before removal.  Remove loose soil and debris from open masonry joints to whatever 
depth they occur. 

B. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that are 
resistant to cleaning methods being used.  Extraneous substances include paint, calking, asphalt, and tar. 

1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  
Do not scratch or chip masonry surface. 

2. Remove paint and calking with alkaline paint remover. 

a. Repeat application up to two times if needed. 

3. Remove asphalt and tar with solvent-type paint remover. 

a. Apply paint remover only to asphalt and tar by brush without pre-wetting. 
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b. Allow paint remover to remain on surface for 10 to 30 minutes. 
c. Repeat application if needed. 

3.6 CLEANING MASONRY 

A. Nonacidic Liquid Chemical Cleaning: 

1. Wet masonry with cold water applied by low-pressure spray. 
2. Apply cleaner to masonry by brush or low-pressure spray.  Let cleaner remain on surface for 

period indicated below: 

a. As recommended by chemical-cleaner manufacturer. 

3. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
4. Repeat cleaning procedure above where required to produce cleaning effect established by 

mockup.  Do not repeat more than once. 

3.7 REPOINTING MASONRY 

A. Rake out and repoint joints to the following extent: 

1. All joints in areas indicated. 
2. Joints where mortar is missing or where they contain holes. 
3. Cracked joints where cracks can be penetrated at least 1/4 inch by a knife blade 0.027 inch thick. 
4. Cracked joints where cracks are 1/8 inch or more in width and of any depth. 
5. Joints where they sound hollow when tapped by metal object. 
6. Joints where they are worn back 1/4 inch or more from surface. 
7. Joints where they are deteriorated to point that mortar can be easily removed by hand, without 

tools. 
8. Joints where they have been filled with substances other than mortar. 
9. Joints indicated as sealant-filled joints. 

B. Do not rake out and repoint joints where not required. 

C. Rake out joints as follows, according to procedures demonstrated in approved mockup: 

1. Remove mortar from joints to depth of joint width plus 1/8 inch, but not less than 1/2 inch or not 
less than that required to expose sound, unweathered mortar. 

2. Remove mortar from masonry surfaces within raked-out joints to provide reveals with square 
backs and to expose masonry for contact with pointing mortar.  Brush, vacuum, or flush joints to 
remove dirt and loose debris. 

3. Do not spall edges of masonry units or widen joints.  Replace or patch damaged masonry units as 
directed by Architect. 

a. Cut out mortar by hand with chisel and resilient mallet.  Do not use power-operated 
grinders. 

b. Cut out center of mortar bed joints using angle grinders with diamond-impregnated metal 
blades.  Remove remaining mortar by hand with chisel and resilient mallet. 

D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, loose 
masonry units, rotted wood, rusted metal, and other deteriorated items. 

E. Pointing with Mortar: 
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1. Rinse joint surfaces with water to remove dust and mortar particles.  Time rinsing application so, 
at time of pointing, joint surfaces are damp but free of standing water.  If rinse water dries, 
dampen joint surfaces before pointing. 

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater than 
surrounding areas.  Apply in layers not greater than 3/8 inch until a uniform depth is formed.  
Fully compact each layer thoroughly and allow it to become thumbprint hard before applying next 
layer. 

3. After low areas have been filled to same depth as remaining joints, point all joints by placing 
mortar in layers not greater than 3/8 inch.  Fully compact each layer and allow to become 
thumbprint hard before applying next layer.  Where existing masonry units have worn or rounded 
edges, slightly recess finished mortar surface below face of masonry to avoid widened joint faces.  
Take care not to spread mortar beyond joint edges onto exposed masonry surfaces or to 
featheredge the mortar. 

4. When mortar is thumbprint hard, tool joints to match original appearance of joints as demonstrated 
in approved mockup.  Remove excess mortar from edge of joint by brushing. 

5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours 
including weekends and holidays. 

a. Acceptable curing methods include covering with wet burlap and plastic sheeting, periodic 
hand misting, and periodic mist spraying using system of pipes, mist heads, and timers. 

6. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable.  
Completely remove such mortar and repoint. 

F. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 30 days 
before beginning cleaning work. 

3.8 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar and foreign 
matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray applied at low pressure. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

END OF SECTION 040120 
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SECTION 042000
UNIT MASONRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete block.
B. Clay facing brick.
C. Mortar.
D. Reinforcement and Anchorage.
E. Flashings.
F. Lintels.
G. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 014000 - Quality Requirements 
B. Section 03 3000 - Cast-in-Place Concrete: Concrete design for precast concrete lintels.
C. Section 05 5100 - Structural Steel Framing: Installation of masonry anchors furnished under

this section.
D. Section 061000 - Rough Carpentry:  Nailing strips built into masonry.
E. Section 071113 - Bituminous Dampproofing : Dampproofing  masonry surfaces.
F. Section 072100 - Thermal Insulation:  Insulation for cavity spaces.
G. Section 072500 - Weather Barriers:  Water-resistive barriers or air barriers applied to the

exterior face of the backing sheathing or masonry.
H. Section 078400 - Firestopping:  Firestopping at penetrations of fire-rated masonry and at top of

fire-rated walls.
I. Section 079200 - Joint Sealants:  Sealing control and expansion joints.

1.03 REFERENCE STANDARDS
A. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes.
B. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength.
C. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts.
D. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint Reinforcement.
E. ASTM C1019 - Standard Test Method for Sampling and Testing Grout for Masonry.
F. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement

Mortars (Using 2-in. or (50-mm) Cube Specimens).
G. ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry.
H. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete.
I. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete.
J. ASTM E488/E488M - Standard Test Methods for Strength of Anchors in Concrete Elements.
K. ASTM F593 - Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs.
L. ASTM F594 - Standard Specification for Stainless Steel Nuts.
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M. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures.
N. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware.
O. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless

Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications.
P. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement.
Q. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire.
R. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar.
S. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint Reinforcement.
T. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete.
U. ASTM C67 - Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile.
V. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units.
W. ASTM C91/C91M - Standard Specification for Masonry Cement.
X. ASTM C140/C140M - Standard Test Methods for Sampling and Testing Concrete Masonry

Units and Related Units.
Y. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar.
Z. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes.
AA. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made From Clay or

Shale).
BB. ASTM C270 - Standard Specification for Mortar for Unit Masonry.
CC. ASTM C387/C387M - Standard Specification for Packaged, Dry, Combined Materials for

Concrete and High Strength Mortar.
DD. ASTM C404 - Standard Specification for Aggregates for Masonry Grout.
EE. ASTM C476 - Standard Specification for Grout for Masonry.
FF. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of

Mortars for Plain and Reinforced Unit Masonry.
GG. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete.
HH. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing.
II. BIA Technical Notes No. 13 - Ceramic Glazed Brick Exterior Walls.
JJ. BIA Technical Notes No. 28B - Brick Veneer/Steel Stud Walls.
KK. BIA Technical Notes No. 46 - Maintenance of Brick Masonry.
LL. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures.
MM. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of

this section; require attendance by all relevant installers.
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1.05 PERFORMANCE REQUIREMENTS
A. Provide structural unit masonry that develops indicated net-area compressive strengths (f'm) at

28 days.
B. Determine net-area compressive strength (f'm) of masonry from average net-area compressive

strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2
in TMS 402/602.

1.06 SUBMITTALS
A. See Section 013300-Submittal Procedures.
B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, mortar, and

masonry accessories.
C. Samples:  Submit four  samples of facing brick  units to illustrate color, texture, and extremes of

color range.
D. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements.
E. Material Certificates: Include statements of material properties indicating compliance with

requirements including compliance with standards and type designations within standards.
Provide for each type and size of the following:
1. Masonry units.

a. Include material test reports substantiating compliance with requirements.
b. For bricks, include size-variation data verifying that actual range of sizes falls within

specified tolerances.
c. For exposed brick, include material test report for efflorescence according to ASTM

C67.
d. For masonry units used in structural masonry, include data and calculations

establishing average net-area compressive strength of units.
2. Cementitious materials. Include brand, type, and name of manufacturer.
3. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
4. Grout mixes. Include description of type and proportions of ingredients.
5. Reinforcing bars.
6. Joint reinforcement.
7. Anchors, ties, and metal accessories.

F. Mix Designs: For each type of mortar and grout. Include description of type and proportions of
ingredients.
1. Include test reports for mortar mixes required to comply with property specification. Test

according to ASTM C109/C109M for compressive strength and ASTM C91/C91M for air
content.

2. Include test reports, per ASTM C1019, for grout mixes required to comply with
compressive strength requirement.

G. Statement of Compressive Strength of Masonry: For each combination of masonry unit type
and mortar type, provide statement of average net-area compressive strength of masonry units,
mortar type, and resulting net-area compressive strength of masonry determined according to
Tables 1 and 2 in TMS 402/602.

H. Cold-Weather Procedures: Detailed description of methods, materials, and equipment to be
used to comply with cold-weather requirements.

I. Manufacturer's Qualification Statement.
J. Installer's Qualification Statement.
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1.07 QUALITY ASSURANCE
A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract

Documents.
B. Manufacturer Qualifications:  Company specializing in manufacturing the type of  products

specified in this section with minimum three years of documented experience.
C. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years of documented experience.
D. Testing Agency Qualifications: An independent agency qualified according to ASTM C1093 for

testing indicated.
E. Preconstruction Testing Service: Contractor shall engage and pay for a qualified independent

testing agency to perform preconstruction testing indicated below.
1. Concrete Masonry Unit Test: For each type of unit required, per ASTM C140/C140M for

compressive strength.
2. Mortar Test (Property Specification): For each mix required, per ASTM C780 for

compressive strength.
3. Grout Test (Compressive Strength): For each mix required, per ASTM C1019.

1.08 MOCK-UP
A. Construct a masonry wall as a mock-up panel sized 8 feet  long by 6 feet  high; include mortar,

accessories, structural backup, flashings (with lap joint, corner, and end dam), wall insulation,
and weather barrier  in mock-up.

B. Locate where directed.
C. Mock-up may remain as part of the Work.

1.09 DELIVERY, STORAGE, AND HANDLING
A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and

contamination by other materials.
B. Store masonry units on elevated platforms in a dry location. If units are not stored in an

enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If
units become wet, do not install until they are dry.

C. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

D. Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

E. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and
emptying into dispensing silo. Store preblended, dry mortar mix in delivery containers on
elevated platforms, under cover, and in a dry location or in a metal dispensing silo with
weatherproof cover.

F. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.

1.10 FIELD CONDITIONS
A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with

waterproof sheeting at end of each day's work. Cover partially completed masonry when
construction is not in progress.
1. Extend cover a minimum of 24 inches down both sides and hold cover securely in place.
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2. Where 1 wythe of multiwythe masonry walls is completed in advance of other wythes,
secure cover a minimum of 24 inches down face next to unconstructed wythe and hold
cover in place.

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least
3 days after building masonry walls or columns.

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such
masonry.
1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading

coverings on ground and over wall surface.
2. Protect sills, ledges, and projections from mortar droppings.
3. Protect surfaces of window and door frames, as well as similar products with painted and

integral finishes, from mortar droppings.
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from

splashing mortar and dirt onto completed masonry.
D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice

or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost
or by freezing conditions. Comply with cold-weather construction requirements contained in
TMS 402/602.
1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg

F and above and will remain so until masonry has dried, but not less than 7 days after
completing cleaning.

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
TMS 402/602.

PART 2  PRODUCTS
2.01 CONCRETE MASONRY UNITS

A. Concrete Block:  Comply with referenced standards and as follows:
1. Unit Compressive Strength: Provide units with minimum average net-area compressive

strength of 1900 psi.
2. Size:  Standard units with nominal face dimensions of 16 by 8 inches and nominal depths

as indicated on drawings for specific locations.
3. Load-Bearing Units:  ASTM C90, normal weight.

a. Hollow  block .
1) Provide two core masonry units unless indicated otherwise.

b. Exposed Faces:  Manufacturer's standard color and texture where indicated.
4. Provide solid units with uniform exposed surfaces where corbels or racking would expose

cores or unfinished surfaces.
2.02 BRICK UNITS

A. Manufacturers:
1. Belden Brick;  (to be determined).
2. Endicott Clay Products Co; (to be determined).
3. Glen Gery .
4. Or equal .

B. Facing Brick:  ASTM C216, Type FBS Smooth, Grade SW.
1. Color and texture: Color to be selected by the Architect from manufacturer’s samples in

the color range of the existing brick to be matched .
2. Nominal  size: 8 inches long by 4 inches deep by 2 5/8 inches high .
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3. Special shapes:  Molded units as required by conditions indicated, unless standard units
can be sawn to produce equivalent effect.

4. Compressive strength: 3000 PSI , measured in accordance with ASTM C67.
2.03 MORTAR AND GROUT MATERIALS

A. Portland Cement:  ASTM C150/C150M, Type I; color as required to produce approved color
sample.
1. Not more than 0.60 percent alkali.

B. Hydrated Lime:  ASTM C207, Type S.
C. Mortar Aggregate:  ASTM C144.
D. Grout Aggregate:  ASTM C404.
E. Pigments for Colored Mortar:  Pure, concentrated mineral pigments specifically intended for

mixing into mortar and complying with ASTM C979/C979M.
1. Color(s):  As selected by Architect from manufacturer's full range.
2. Manufacturers:

a. Davis Colors.
b. Lambert Corporation.
c. Solomon Colors.
d. Or Equal .

F. Water:  Clean and potable.
G. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with

ASTM C494/C494M, Type C, and recommended by manufacturer for use in masonry mortar of
composition indicated.
1. Products:

a. Addiment Incorporated; Mortar Kick.
b. Euclid Chemical Company (The); Accelguard 80.
c. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Morset.
d. Sonneborn, Div. of ChemRex; Trimix-NCA.

H. Packaged Dry Material for Mortar for Unit Masonry:  Premixed Portland cement, hydrated lime,
and sand; complying with ASTM C1714/C1714M and capable of producing mortar of the
specified strength in accordance with ASTM C270 with the addition of water only.
1. Type: Types as scheduled in this section .
2. Color: Mineral pigments added as required to produce approved color sample .

I. Packaged Dry Material for Mortar for Repointing:  Premixed Portland cement, hydrated lime,
and graded sand; capable of producing Type O mortar in accordance with ASTM C270 with the
addition of water only.
1. Color: Mineral pigments added as required to produce approved color sample .

2.04 REINFORCEMENT AND ANCHORAGE
A. Manufacturers:

1. Hohmann & Barnard, Inc.
2. WIRE-BOND.
3. Or equal .

B. Reinforcing Steel: ASTM A615/A615M, Grade 60 (60,000 psi) , deformed  billet bars; uncoated .
C. Joint Reinforcement:  Use ladder type joint reinforcement where vertical reinforcement is

involved and truss type elsewhere, unless otherwise indicated.
1. Conform to ASTM A951/A951M.
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2. Interior Walls: Mill- galvanized, carbon steel.
3. Exterior Walls, Wet or Humid Interior Area Walls, and Walls Containing Pressure Piping

and Shower/Kitchen Area Walls: Hot-dip galvanized, carbon steel.
4. Wire Size for Side Rods:  0.1483 inch.
5. Wire Size for Cross Rods: 0.1483 inch.
6. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c.
7. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units at all

block.
D. Single Wythe Joint Reinforcement: Ladder  type; ASTM A1064/A1064M steel wire, mill

galvanized to ASTM A641/A641M, Class 3 ; 0.1483 inch  side rods with 0.1483 inch  cross rods;
width as required to provide not more than 1 inch  and not less than 1/2 inch  of mortar coverage
on each exposure.
1. Provide Homann & Barnard, Inc. No. 220 Ladder-Mesh reinforcing or comparable product.

E. Adjustable Multiple Wythe Joint Reinforcement: Ladder  type with adjustable ties or tabs  spaced
at 16 in  on center and fabricated with moisture drip;  ASTM A1064/A1064M steel wire, hot dip
galvanized after fabrication to ASTM A153/153M, Class B ; 0.1875 inch  side rods with 0.1483
inch  cross rods and adjustable components of 0.1875 inch  wire; width of components as
required to provide not more than 1 inch  and not less than 1/2 inch  of mortar coverage from
each masonry face.
1. Provide Homann & Barnard, Inc. No. 270 Ladder Lox-All Adjustable Eye-Wire reinforcing

or comparable product.
a. Vertical adjustment: Not less than 2 inches .

2.05 FLASHINGS
A. Stainless Steel/Polymer Fabric Flashing:  ASTM A240/A240M; 2 mil type 304 stainless steel

sheet bonded on one side to one sheet of polymer fabric.
1. Manufacturers:

a. Hohmann & Barnard, Inc; Mighty-Flash Stainless Flashing.
b. York Manufacturing, Inc; Multi-Flash SS.
c. Or equal .

B. Stainless Steel Flashing: ASTM A666, Type 304 , soft temper; 26 gage, 0.0187 inch  thick; finish
2B to 2D, complying with SMACNA's "Architectural Sheet Metal Manual, Division 07 Section
"Sheet Metal Flashing and Trim" and as follows:
1. Fabricate continuous flashings in sections 96 inches long minimum, but not exceeding 12

feet. Provide splice plates at joints of formed, smooth metal flashing.
2. Fabricate through-wall flashing with snaplock receiver on exterior face where indicated to

receive counterflashing.
C. Applications of Flashing Types: Unless otherwise indicated, use the following:

1. Where flashing is indicated to receive counterflashing, use metal flashing.
2. Where flashing is indicated to be turned down at or beyond the wall face, and below finish

grade, use metal flashing.
D. Single-Wythe CMU Flashing System: System of CMU cell flashing pans and interlocking CMU

web covers made from UV-resistant, high-density Polypropylene. Cell flashing pans have
integral weep spouts designed to be built into mortar bed joints and that extend into the cell to
prevent clogging with mortar. Attached web covers will span from pan to pan providing
protection over the web and the joints of the CMU.
1. Manufacturers:

a. Mortar Net Solutions; BlockFlash.
b. Substitutions: Or equal.
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E. Flashing Sealant/Adhesives:  Silicone, polyurethane, or silyl-terminated polyether/polyurethane
or other type required or recommended by flashing manufacturer; type capable of adhering to
type of flashing used.
1. Manufacturers, Modified Polyether Products:

a. Mortar Net Solutions
b. York Manufacturing, Inc; UniverSeal US-100 Liquid Tape.
c. Or equal .

F. Drip Edge:  Stainless steel; angled drip with hemmed edge; compatible with membrane and
adhesives.
1. Manufacturers:

a. Mortar Net Solutions; Metal Drip Edges.
b. York Manufacturing .
c. Or equal .

G. Lap Sealants and Tapes:  As recommended by flashing manufacturer; compatible with
membrane and adhesives.

2.06 MISCELLANEOUS ANCHORS
A. Anchor Bolts: Headed or L-shaped steel bolts complying with ASTM A307, Grade A; with ASTM

A563 hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with ASTM
A153/A153M, Class C; of dimensions indicated.

B. Postinstalled Anchors: Provide chemical anchors, with capability to sustain, without failure, a
load equal to six times the load imposed when installed in solid or grouted unit masonry and
equal to four times the load imposed when installed in concrete, as determined by testing per
ASTM E488/E488M conducted by a qualified independent testing agency.
1. Corrosion Protection: Stainless-steel components complying with ASTM F593 and ASTM

F594, Alloy Group 1 or 2 for bolts and nuts; ASTM A666 or ASTM A276/A276M, Type 304
or 316, for anchors.

2.07 ACCESSORIES
A. Preformed Control Joints: Rubber  material. Provide with corner and tee accessories, fused

joints.
1. Manufacturers:

a. Blok-Lok Limited.
b. Hohmann & Barnard, Inc; RS Series - Rubber Control Joint.
c. WIRE-BOND.
d. Or equal .

B. Joint Filler: Closed cell Neoprene ; oversized 50 percent to joint width; self expanding; in
maximum lengths available.

C. Cavity Mortar Control:  Semi-rigid polyethylene or polyester mesh panels, sized to thickness of
wall cavity, and designed to prevent mortar droppings from clogging weeps and cavity vents
and allow proper cavity drainage.
1. Mortar Diverter:  Semi-rigid mesh designed for installation at flashing locations.

a. Manufacturers:
1) Advanced Building Products Inc; Mortar Break.
2) Mortar Net Solutions.
3) York Manufacturing, Inc; Weep Net.
4) Or equal .

D. Termination Bars: Stainless steel ; compatible with membrane and adhesives.
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E. Drip Edge: Stainless steel ; compatible with membrane and adhesives.
F. Lap Sealants and Tapes: As recommended by flashing manufacturer ; compatible with

membrane and adhesives.
G. Weeps:

1. Type: Molded PVC grilles, insect resistant .
2. Color(s):  As selected by Architect from manufacturer's full range.

a. Manufacturers:
1) Hohmann & Barnard, Inc.
2) Mortar Net Solutions.
3) WIRE-BOND.
4) Or equal .

H. Cavity Vents:
1. Type: Molded PVC grilles, insect resistant .
2. Color(s):  As selected by Architect from manufacturer's full range.

a. Manufacturers:
1) CavClear/Archovations, Inc.
2) Hohmann & Barnard, Inc .
3) Mortar Net Solutions.
4) Or equal .
5) Substitutions:  See Section 016000 - Product Requirements.

I. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.
2.08 LINTELS

A. General: Provide lintels as scheduled on contract documents.
B. Bond Beam Masonry Lintels: Built-in-place masonry lintels made from standard “U” bond beam

concrete masonry units bearing on fully grouted block with horizontal reinforcing bars placed as
indicated and filled with coarse grout. Temporarily support built-in-place lintels until cured.
1. Fill with grout, rod to maximum compaction, and cure for 28 days before removing

temporary supports.
2. Wall above may be placed provided temporary supports are capable of supporting load or

after lintel has cured for 28 days.
2.09 MORTAR AND GROUT MIXING

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise
indicated.
1. Do not use calcium chloride in mortar or grout.
2. Limit cementitious materials in mortar to portland cement and lime.
3. Limit cementitious materials in mortar for exterior masonry to portland cement and lime.
4. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to

view, regardless of weather conditions, to ensure that mortar color is consistent.
B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix.

Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients
before delivering to Project site.

C. Mortar for Unit Masonry: ASTM C270, using the Property  Specification.
1. Masonry below grade and in contact with earth: Type M .
2. Exterior, loadbearing masonry:  Type N.
3. Exterior, non-loadbearing masonry:  Type N.
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4. Interior, loadbearing masonry:  Type N.
5. Interior, non-loadbearing masonry: Type N .

D. Colored Mortar:  Proportion selected pigments and other ingredients to match Architect's
sample, without exceeding manufacturer's recommended pigment-to-cement ratio.

E. Grout:  ASTM C476; consistency required to fill completely volumes indicated for grouting; fine
grout for spaces with smallest horizontal dimension of 2 inches or less;  coarse grout for spaces
with smallest horizontal dimension greater than 2 inches.
1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will

comply with Table 1.15.1 in TMS 402/602 for dimensions of grout spaces and pour height.
2. Provide grout with a slump of 8 to 11 inches as measured according to ASTM

C143/C143M.
F. Admixtures:  Add to mixture at manufacturer's recommended rate and in accordance with

manufacturer's instructions; mix uniformly.
G. Mixing:  Use mechanical batch mixer and comply with referenced standards.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.
B. Verify that related items provided under other sections are properly sized and located.
C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION
A. Direct and coordinate placement of metal anchors supplied for installation under other sections.
B. Provide temporary bracing during installation of masonry work.  Maintain in place until building

structure provides permanent bracing.
3.03 COLD AND HOT WEATHER REQUIREMENTS

A. Comply with requirements of TMS 402/602 or applicable building code, whichever is more
stringent.

3.04 COURSING
A. Establish lines, levels, and coursing indicated.  Protect from displacement.
B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform

thickness.
C. Concrete Masonry Units:

1. Bond:  Running.
2. Coursing:  One unit and one mortar joint to equal 8 inches.
3. Mortar Joints:  Concave.

D. Brick Units:
1. Bond:  Running.
2. Coursing:  Three units and three mortar joints to equal 8 inches.
3. Mortar Joints:  Concave.

3.05 PLACING AND BONDING
A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other

work.
B. Lay hollow masonry units with face shell bedding on head and bed joints.
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C. Lay hollow brick and concrete masonry units as follows:
1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
3. With webs fully bedded in mortar in grouted masonry, including starting course on

footings.
4. With entire units, including areas under cells, fully bedded in mortar at starting course on

footings where cells are not grouted.
D. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in

running bond; do not use units with less than nominal 4-inch horizontal face dimensions at
corners or jambs.

E. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less
than 4-inches. Bond and interlock each course of each wythe at corners. Do not use units with
less than nominal 4-inch horizontal face dimensions at corners or jambs.

F. Fill cores in hollow concrete masonry units with grout 24 inches under bearing plates, beams,
lintels, posts, and similar items, unless otherwise indicated.

G. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
H. Remove excess mortar and mortar smears as work progresses.
I. Interlock intersections and external corners .
J. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must

be made, remove mortar and replace.
K. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped

edges.  Prevent broken masonry unit corners or edges.
L. Cut mortar joints flush where resilient base is scheduled .
M. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof

structure above, unless otherwise indicated.
1. Isolate masonry partitions from vertical structural framing members with a control joint as

indicated.
2. Isolate top joint of masonry partitions from horizontal structural framing members and

slabs or decks with compressible joint filler.
3. Fasten partition top anchors to structure above and build into top of partition. Grout cells of

CMUs solidly around anchors. Space anchors 48 inches o.c., unless otherwise indicated.
4. At fire-rated partitions, treat joint between top of partition and underside of structure above

to comply with rated assembly.
3.06 WEEPS/CAVITY VENTS

A. Install weeps in single wythe  walls at 32 inches  on center horizontally above through-wall
flashing and at bottom of walls .

B. Install cavity vents in veneer and cavity walls at CMU 32 inches on center horizontally below
shelf angles and lintels and near top of walls.

C. Install cavity vents in veneer and cavity walls at brick 24 inches on center horizontally below
shelf angles and lintels and near top of walls.

3.07 CAVITY MORTAR CONTROL
A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.
B. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.
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C. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended
by manufacturer to prevent mortar droppings from blocking weep/cavity vents.

3.08 REINFORCEMENT AND ANCHORAGE - GENERAL, SINGLE WYTHE MASONRY, AND CAVITY
WALL MASONRY
A. Unless otherwise indicated on drawings or specified under specific wall type, install horizontal

joint reinforcement 16 inches on center.
1. Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on

exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.
B. Place masonry joint reinforcement in first and second horizontal joints above and below

openings.  Extend minimum 16 inches each side of opening.
C. Place continuous joint reinforcement in first and second joint below top of walls.
D. Embed longitudinal wires of joint reinforcement in mortar joint with at least 5/8 inch mortar cover

on each side.
E. Lap joint reinforcement ends minimum 6 inches.
F. Interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.
G. Provide continuity at wall intersections by using prefabricated T-shaped units.
H. Provide continuity at corners by using prefabricated L-shaped units.
I. Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets,

column fireproofing, pipe enclosures, and other special conditions.
J. Reinforce  joint corners and intersections with strap anchors 16 inches  on center.

3.09 REINFORCEMENT AND ANCHORAGE - SINGLE WYTHE MASONRY
A. Install horizontal joint reinforcement 16 inches  on center.
B. Place masonry joint reinforcement in first  horizontal joints above and below openings. Extend

minimum 16 inches  each side of opening.
C. Place continuous joint reinforcement in first  joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches .
E. Reinforce  joint corners and intersections with strap anchors 16 inches  on center.

3.10 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER
A. Install horizontal joint reinforcement 16 inches  on center.
B. Place masonry joint reinforcement in first  horizontal joints above and below openings. Extend

minimum 16 inches  each side of opening.
C. Place continuous joint reinforcement in first and second  joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches .
E. Masonry Back-Up:  Embed anchors to bond veneer at maximum 16 inches on center vertically

and 36 inches on center horizontally. Place additional anchors at perimeter of openings and
ends of panels, so maximum spacing of anchors is 8 inches on center.

F. Reinforce stack bonded unit  joint corners and intersections with strap anchors 16 inches  on
center.

3.11 MASONRY FLASHINGS
A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all

locations where downward flow of water will be interrupted.
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1. Extend flashings full width at such interruptions and at least 6 inches, minimum, into
adjacent masonry or turn up flashing ends at least 1 inch, minimum, to form watertight pan
at non-masonry construction.

2. Remove or cover protrusions or sharp edges that could puncture flashings.
3. Seal lapped ends and penetrations of flashing before covering with mortar.

B. Terminate flashing up 8 inches minimum on vertical surface of backing:
1. Install vertical leg of flashing over fluid-applied or self-adhered air/vapor barriers over

backing or per manufacturer’s directions.
2. Anchor vertical leg of flashing into backing with a termination bar and sealant.
3. Apply cap bead of sealant on top edge of self-adhered flashing.

C. Install flashing in accordance with manufacturer's instructions and BIA Technical Notes No. 7.
D. Extend metal flashings through exterior face of masonry and terminate in an angled drip with

hemmed edge. Install joint sealer below drip edge to prevent moisture migration under flashing.
E. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply

with manufacturer's written instructions. Install CMU cell pans with upturned edges located
below face shells and webs of CMUs above and with weep spouts aligned with face of wall.
Attached web covers will span from pan to pan providing protection over the web and the joints
of the CMU.

F. Lap end joints of flashings at least 6 inches, minimum, and seal watertight with flashing
sealant/adhesive.

3.12 LINTELS
A. Install loose steel lintels over openings.
B. Install reinforced unit masonry lintels over openings where steel or precast concrete lintels are

not scheduled.
1. Openings to 42 inches:  Place two, No. 3 reinforcing bars 1 inch from bottom web.
2. Openings from 42 inches to 78 inches:  Place two, No. 5 reinforcing bars 1 inch from

bottom web.
3. Openings over 78 inches:  Reinforce openings as detailed.
4. Do not splice reinforcing bars.
5. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch

of dimensioned position.
6. Place and consolidate grout fill without displacing reinforcing.
7. Allow masonry lintels to attain specified strength before removing temporary supports.

C. Maintain minimum 8 inch  bearing on each side of opening.
3.13 GROUTED COMPONENTS

A. Reinforce bond beams with 2 , No. 5  bars, 1 inch  from bottom web.
B. Lap splices minimum 24 bar diameters.
C. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch of

dimensioned position.
D. Place and consolidate grout fill without displacing reinforcing.

3.14 CONTROL AND EXPANSION JOINTS
A. Provide control joints at the following location and in accordance with National Concrete

Masonry Association TEK 10-2B unless otherwise indicated.
1. At changes in wall height.
2. At changes in wall thickness, such as at pipe and duct chases and pilasters.
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3. At (above) movement joints in foundations and floors.
4. At (below) movement joints in roofs and floors that bear on a wall.
5. Near one or both sides of door and window openings.
6. Adjacent to corners of walls or intersections within a distance equal to half the control joint

spacing.
B. Do not continue horizontal joint reinforcement through control or expansion  joints.
C. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in

accordance with manufacturer's instructions.
D. Size control joints as indicated on drawings; if not indicated, 3/4 inch wide and deep.
E. Form expansion joint as detailed on drawings.

3.15 BUILT-IN WORK
A. As work progresses, install built-in metal door frames and window frames  and other items to be

built into the work and furnished under other sections.
B. Install built-in items plumb, level, and true to line.
C. Bed anchors of metal door  frames in adjacent mortar joints. Fill frame voids solid with grout.

1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.
D. Do not build into masonry construction organic materials that are subject to deterioration.

3.16 TOLERANCES
A. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.
B. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.
C. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or

more.
D. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.
E. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch.
F. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch.

3.17 CUTTING AND FITTING
A. Cut and fit for conduit . Coordinate with other sections of work to provide correct size, shape,

and location.
B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or

strength of masonry work may be impaired.
3.18 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section
014000 - Quality Requirements.

B. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
perform testing and inspection items as defined in Section 01 4533 - Code Required Special
Inspections. Contractor is required to cooperate with the Independent Agency for the tests and
inspections listed in Section 01 4533 - Code Required Special Inspections and not for
completing those requirements. Allow inspectors access to scaffolding and work areas, as
needed to perform inspections.

C. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with
ASTM C140/C140M for compliance with requirements of this specification.



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Unit Masonry 
042000 - 15 

CDI Infrastructure LLC
 dba L.R. Kimball

D. Mortar Tests:  Test each type of mortar in accordance with ASTM C780, testing with same
frequency as masonry samples.

E. Inspections: Level B assurance according to the "Building Code Requirements for Masonry
Structures."
1. Begin masonry construction only after inspectors have verified proportions of site-

prepared mortar.
2. Place grout only after inspectors have verified compliance of grout spaces and of grades,

sizes, and locations of reinforcement.
3. Place grout only after inspectors have verified proportions of site-prepared grout.

3.19 CLEANING
A. Remove excess mortar and mortar droppings.
B. Replace defective mortar.  Match adjacent work.
C. Clean soiled surfaces with cleaning solution.
D. Use non-metallic tools in cleaning operations.

3.20 PROTECTION
A. Without damaging completed work, provide protective boards at exposed external corners that

are subject to damage by construction activities.
END OF SECTION



SECTION 042113 - BRICK MASONRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Face brick. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each type and color of brick and colored mortar. 

C. Material Certificates:  For each type and size of product indicated. 

1.3 QUALITY ASSURANCE 

A. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the 
Contract Documents. 

1.4 PROJECT CONDITIONS 

A. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  
Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing 
conditions.  Comply with cold-weather construction requirements contained in 
ACI 530.1/ASCE 6/TMS 602. 

1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 deg F and 
higher and will remain so until masonry has dried, but not less than seven days after completing 
cleaning. 

B. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in 
ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.1 MASONRY UNITS, GENERAL 

A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to contain 
chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such 
defects will be exposed in the completed Work. 
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2.2 BRICK 

A. Regional Materials:  Provide brick that has been manufactured within 500 miles of Project site from 
materials that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles of 
Project site. 

B. General:  Provide shapes indicated and as follows. 

1. For ends of sills and caps and for similar applications that would otherwise expose unfinished 
brick surfaces, provide units without cores or frogs and with exposed surfaces finished. 

2. Provide special shapes for applications where shapes produced by sawing would result in sawed 
surfaces being exposed to view. 

C. Face Brick:  Facing brick complying with ASTM C 216. 

1. Products:  Subject to compliance with requirements, provide products from the following: 

a. Extech Building Materials. 
b. Or approved equal. 

2. Grade:  SW 
3. Type:  FBS 
4. Initial Rate of Absorption:  Less than 30 g/30 sq. in. per minute when tested per ASTM C 67. 
5. Efflorescence:  Provide brick that has been tested according to ASTM C 67 and is rated "not 

effloresced." 
6. Surface Coating:  Brick with colors or textures produced by application of coatings shall withstand 

50 cycles of freezing and thawing per ASTM C 67 with no observable difference in the applied 
finish when viewed from 10 feet. 

7. Size (Actual Dimensions):  Match new brick size with existing brink. 

2.3 MORTAR MATERIALS 

A. Regional Materials:  Provide aggregate for mortar that have been extracted, harvested, or recovered, as 
well as manufactured, within 500 miles of Project site. 

B. Portland Cement:  ASTM C 150, Type I.  Provide natural color or white cement as required to produce 
mortar color indicated. 

C. Hydrated Lime:  ASTM C 207, Type S. 

D. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing no other 
ingredients. 

E. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar 
mixes and complying with ASTM C 979.  Use only pigments with a record of satisfactory performance in 
masonry mortar. 

1. Products:  Subject to compliance with requirements, provide product by the following: 

a. Davis Colors; True Tone Mortar Colors. 
b. Or approved equal. 

F. Colored Cement Product:  Packaged blend made from portland cement and hydrated lime and mortar 
pigments, all complying with specified requirements, and containing no other ingredients. 
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1. Products:  Subject to compliance with requirements, provide product from the following: 

a. Colored Portland Cement-Lime Mix: 

1) Lehigh Cement Company; Lehigh Custom Color Portland/Lime Cement. 
2) Or approved equal. 

G. Aggregate for Mortar:  ASTM C 144. 

1. White-Mortar Aggregates:  Natural white sand or crushed white stone. 
2. Colored-Mortar Aggregates:  Natural sand or crushed stone of color necessary to produce required 

mortar color. 

H. Cold-Weather Admixture:  Nonchloride, noncorrosive, accelerating admixture complying with 
ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar of 
composition indicated. 

1. Products:  Subject to compliance with requirements, provide product by the follwoing: 

a. Grace Construction Products, W. R. Grace & Co. - Conn.; Morset. 
b. Or approved equal. 

I. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use with concrete 
masonry units, containing integral water repellent by same manufacturer. 

1. Products:  Subject to compliance with requirements, provide product by the following: 

a. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block Mortar Admixture. 
b. Or approved equal. 

2.4 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up 
to 35 percent; formulated from neoprene. 

B. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I 
(No. 15 asphalt felt). 

2.5 MORTAR MIXES 

A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-
repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated. 

1. Do not use calcium chloride in mortar. 
2. Use portland cement-lime mortar unless otherwise indicated. 
3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, 

regardless of weather conditions, to ensure that mortar color is consistent. 

B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended mix.  Measure 
quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to 
Project site. 
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C. Pigmented Mortar:  Use colored cement product or select and proportion pigments with other ingredients 
to produce color required.  Do not add pigments to colored cement products. 

1. Pigments shall not exceed 10 percent of portland cement by weight. 
2. Pigments shall not exceed 5 percent of masonry cement by weight. 
3. Application:  Use pigmented mortar for exposed mortar joints. 

D. Colored-Aggregate Mortar:  Produce required mortar color by using colored aggregates and natural color 
or white cement as necessary to produce required mortar color. 

1. Mix to match Architect's sample. 
2. Application:  Use colored aggregate mortar for exposed mortar joints. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to 
fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  
Allow units to dry before laying unless wetting of units is specified.  Install cut units with cut surfaces 
and, where possible, cut edges concealed. 

B. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures. 

C. Wetting of Brick:  Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per minute 
when tested per ASTM C 67.  Allow units to absorb water so they are damp but not wet at time of laying. 

3.2 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch or minus 1/4 
inch. 

2. For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 
inch. 

3. For location of elements in elevation do not vary from that indicated by more than plus or minus 
1/4 inch in a story height or 1/2 inch total. 

B. Lines and Levels: 

1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch in 10 
feet, or 1/2 inch maximum. 

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level 
by more than 1/2 inch maximum. 

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 
maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and 
control joints, do not vary from plumb by more than 1/4 inch in 20 feet maximum. 

5. For lines and surfaces do not vary from straight by more than 3/8 inch in 20 feet maximum. 

C. Joints: 
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1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a 
maximum thickness limited to 1/2 inch; do not vary from bed-joint thickness of adjacent courses 
by more than 1/8 inch. 

2. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 
inch. 

3.3 MORTAR BEDDING AND JOINTING 

A. Lay hollow brick as follows: 

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints. 
2. With entire units, including areas under cells, fully bedded in mortar at starting course on footings. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to 
fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness 
unless otherwise indicated. 

3.4 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage special inspectors to perform tests and inspections and 
prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform tests and 
inspections.  Retesting of materials that fail to meet specified requirements shall be done at Contractor's 
expense. 

B. Inspections:  Level 1 special inspections according to the "International Building Code." 

1. Begin masonry construction only after inspectors have verified proportions of site-prepared 
mortar. 

C. Mortar Aggregate Ratio Test (Proportion Specification):  For each mix provided, according to 
ASTM C 780. 

3.5 CLEANING 

A. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and 
smears before tooling joints. 

B. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison 
purposes 

2. Protect adjacent surfaces from contact with cleaner. 
3. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing 

surfaces thoroughly with clear water. 
4. Clean brick by bucket-and-brush hand-cleaning method described in "BIA Technical Notes 20." 
5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written 

instructions. 
6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of 

stain on exposed surfaces. 
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3.6 MASONRY WASTE DISPOSAL 

A. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-contaminated 
sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed. 

1. Do not dispose of masonry waste as fill within 18 inches of finished grade. 

B. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as described 
above, and other masonry waste, and legally dispose of off Owner's property. 

END OF SECTION 042113 

BRICK MASONRY 042113 - 6 



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Metal Fabrications 
055000 - 1 

CDI Infrastructure LLC
 dba L.R. Kimball

SECTION 055000
METAL FABRICATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Shop fabricated steel  items. 
1.02 RELATED REQUIREMENTS

A. Section 042000 - Unit Masonry:  Placement of metal fabrications in masonry.
1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products.
C. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon

Steel Plates.
D. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength.
E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
F. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength.

G. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination.
H. AWS D1.1/D1.1M - Structural Welding Code - Steel.
I. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer.
J. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic").
K. SSPC-SP 2 - Hand Tool Cleaning.

1.04 SUBMITTALS
A. See Section 013300 - Submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net

weld lengths.
C. Welders' Certificates:  Submit certification for welders employed on the project, verifying AWS

qualification within the previous 12 months.
PART 2  PRODUCTS
2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.
B. Plates:  ASTM A283/A283M.
C. Slotted Channel Framing:  ASTM A653/A653M, Grade 33.
D. Slotted Channel Fittings:  ASTM A1011/A1011M.
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E. Mechanical Fasteners: Same material as or compatible with materials being fastened; type
consistent with design and specified quality level.

F. Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.
G. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
H. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities

having jurisdiction.
I. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with

VOC limitations of authorities having jurisdiction.
2.02 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.
B. Fabricate items with joints tightly fitted and secured.
C. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt

tight, flush, and hairline.  Ease exposed edges to small uniform radius.
D. Supply components required for anchorage of fabrications.  Fabricate anchors and related

components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FABRICATED ITEMS
A. Ledge Angles, Shelf Angles, Channels, and Plates Not Attached to Structural Framing:  For

support of metal decking; prime paint finish.
B. Lintels:  As detailed; galvanized  finish.
C. Slotted Channel Framing:  Fabricate channels and fittings from structural steel complying with

the referenced standards; factory-applied, rust-inhibiting thermoset acrylic enamel finish.
2.04 FINISHES - STEEL

A. Prime paint steel items.
1. Exceptions:  Galvanize items to be embedded in concrete and items to be embedded in

masonry .
2. Exceptions:  Do not prime surfaces in direct contact with concrete, where field welding is

required, and items to be covered with sprayed fireproofing.
B. Prepare surfaces to be primed in accordance with SSPC-SP2.
C. Prime Painting:  One coat.
D. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M

requirements.
2.05 FABRICATION TOLERANCES

A. Squareness:  1/8 inch maximum difference in diagonal measurements.
B. Maximum Offset Between Faces:  1/16 inch.
C. Maximum Misalignment of Adjacent Members:  1/16 inch.
D. Maximum Bow:  1/8 inch in 48 inches.
E. Maximum Deviation From Plane:  1/16 inch in 48 inches.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
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3.02 PREPARATION
A. Clean and strip primed steel items to bare metal where site welding is required.
B. Supply setting templates to the appropriate entities for steel items required to be cast into

concrete or embedded in masonry.
3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.
B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
C. Field weld components as indicated on drawings.
D. Perform field welding in accordance with AWS D1.1/D1.1M.
E. Obtain approval prior to site cutting or making adjustments not scheduled.
F. After erection, prime welds, abrasions, and surfaces not shop primed , except surfaces to be in

contact with concrete.
3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch.
C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION



SECTION 055150 - FIXED VERTICAL LADDER 
 
 
PART 1 - GENERAL 
 
1.1  SUMMARY 
  

A.  Aluminum Fixed Vertical Ladder including ladder, rest platforms, floor mounting brackets.  
  

B.  Products Required, But Not Supplied Under This Section. 
   
 
1.2  SYSTEM DESCRIPTION 
  

A.  The system is an aluminum ladder designed to be attached to a wall for exterior and interior 
application based on specified models. 

  
1.3 DELIVERY, STORAGE, AND HANDLING. 
 

A.  Examine ladder when it arrives on site.  Notify the carrier and manufacturer of any damage. 
 
B.  Store ladder until installation under roof, if possible; or, if stored outside, under a tarp or suitable 

cover. 
 
1.4 REFERENCES 
 
 A. AA – Aluminum Association 
 B. ASTM B209 – Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 
 C. ASTM B221 – Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, 
  Wire, Profiles, and Tubes. 
 D. OSHA 1910.27 – Fixed Ladders.  
 
1.5 SUBMITTALS 
  

A. Submit under provisions of Specification Section 013300 – Submittal Procedures. 
B. Product Data: Manufacturer’s data sheets on each products. 
C. Shop Drawings:  

1. Detail fabrication and erection of each ladder indicated. Include plans, elevations,  
sections, and details of metal fabrications and their connections.  

 2.  Provide templates for anchors and bolts specified for installation under other sections. 
 3. Provide reaction loads for each hanger and bracket.  
D. Qualification Data:  

1. Refer to Quality Assurance provisions for submittal requirements evidencing experience, 
certifications and resources. 

E. Selection Samples: For each finish specified, two complete sets color shops representing 
manufacturer’s full range of available colors. 

F. Verification Samples: for each finish specified, two samples, minimum size 6 inches square, 
represent actual product color.  

 
1.6 QUALITY ASSURANCE 
  
 A. Manufacturer Qualifications: A firm experienced in producing aluminum metal ladders similar to 
  those indicated for this project. 
  1. Record of successful in-service performance. 
  2. Sufficient production capacity to produce required units. 
  3. Professional engineering competent in design and structural analysis to fabricate ladders 
   in compliance with industry standards and local codes.  
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B. Installer Qualifications: Competent and experienced firm capable of selecting fasteners and 
installing ladders to attain designed operational and structural performance. 

C. Product Qualification: Product design shall comply with OSHA 1910.27 minimum standards for 
ladders. 

 
1.7 WARRANTY 
 

A. Manufacturer has responsibility for an extended Corrective Period for work of this section for a 
period of 5 years commencing on the shipment date of the product against all the conditions 
indicated below, and when notified in writing from Owner, manufacturer shall promptly and 
without inconvenience and cost to Owner correct said deficiencies.  

 1. Defects in materials and workmanship. 
 2. Deterioration of material and surface performance below minimum OSHA standards as 

certified  by independent third party testing laboratory. Ordinary wear and tear, unusual abuse or 
neglect. 
3. Within the warranty period, the manufacturer shall, at its option, repair, replace, or refund 

the purchase price of defective ladder.  
 
B. Manufacturer shall be notified immediately of defective products, and be given a reasonable 

opportunity to inspect the goods prior to return. Manufacturer will not assume responsibility, or 
compensation, for unauthorized repairs or labor. Manufacturer makes no other warranty, expressed 
or implied, to the merchantability, fitness for a particular purpose, design, sale, installation, or use, 
of the ladder; and shall not be liable for incidental or consequential damages, losses of or 
expenses, resulting from the use of ladder products.  

 
 
 
PART 2 - PRODUCTS 
 
2.1  MANUFACTURER 
  

A. Basis-of-design products: subject to compliance with requirements, provide products by the 
following:  
1. Okeeffe’s, Inc. 

a. Model No. 503A 
B. Or approved equal.   

 
2.2  FINISHES 
  

A. Model No. 503A 
 
1. Powder Coated finish as selected by Architect from entire Manufacturer’s RAL Color Chart. 

 C. FASTENERS:  As per manufacturer’s specifications. 
 
1. Provide Off Floor Mounting Bracket for Both Ladders 
 

 D.  MATERIALS 
 
1.  The ladder shall be completely fabricated ready for installation before shipment to the site. 
2. Aluminum Sheets: Alloy 5005-H34 to comply with ASTM B209 
3. Aluminum Extrusions: Alloy 6063-T6 to comply with ASTM B221   

 
 E.  FABRICATION 
 

1. Rugs: Not less than 1-1/4 inches in section and 18-3/8 inches long, formed from Tubular 
aluminum extrusions. Squared and deeply serrated on all sides. 
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a. Rugs shall withstand a 1,500 pound load without deformation or failure. 
2. Channel Side Rails: Not less than 1/8 inch wall thickness by 3 inches wide. 
3. Heavy Duty Tubular Side Rails: Assembled from two interlocking aluminum extrusions no 

less than 1/8 inch wall thickness by 3 inches wide. Construction shall be self-locking stainless 
steel fasteners, full penetrations TIG welds and clean, smooth and burr-free surfaces. 

4. Walk-Through Rail and Roof Rail Extension: not less than 3 feet 6 inches above the landing 
and shall be fitted with deeply serrated, square, tubular grab rails. 

5. Landing Platform: 1-1/2 inches or greater diameter, tubular aluminum guardrail and decks of 
serrated aluminum treads. 

6. Rail and Harness Fall Arrest System: Supplied in accordance with OSHA regulation 1910.27; 
permanently mounted to ladder rungs and complete with necessary components. 

 
  
PART 3 - EXECUTION 
 
3.1  EXAMINATION 
  

A. Coordinate anchorages. Furnish setting drawings, templates, and anchorage structural loads for 
fastener resistance. 

 
B. Do not begin installation until supporting structure is complete and ladder installation will not 

interfere with supporting structure work. 
 
C. If supporting structure is the responsibility of another installer, notify Architect of unsatisfactory 

supporting work before proceeding. 
 
3.2 INSTALLATION 
 

A. Install in accordance with manufacturer’s instructions and in proper relationship with adjacent 
construction. 

 
3.3 PROTECTION 
 
 A. Protect installed products until completion of project. 
  
 B. Touch-up, repair or replace damaged products before substantial completion. 
 
 
END OF SECTION 055150 
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SECTION 061000
ROUGH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Roofing nailers.
B. Concealed wood blocking, nailers, and supports.

1.02 RELATED REQUIREMENTS
A. Section 074113 - Metal Roof Panels:  Closure flashings and gutters.

1.03 REFERENCE STANDARDS
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware.
B. AWPA U1 - Use Category System: User Specification for Treated Wood.
C. PS 20 - American Softwood Lumber Standard.

1.04 SUBMITTALS
A. Product Data:  Provide technical data on wood preservative materials.

1.05 DELIVERY, STORAGE, AND HANDLING
A. General: Cover wood products to protect against moisture. Support stacked products to prevent

deformation and to allow air circulation.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. If no species is specified, provide any species graded by the agency specified; if no

grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.

2. Grading Agency:  Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS
A. Sizes:  Nominal sizes as indicated on drawings, S4S.
B. Moisture Content:  S-dry or MC19.
C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

2.03 ACCESSORIES
A. Fasteners and Anchors:

1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for
high humidity and preservative-treated wood locations, unfinished steel elsewhere.

2.04 FACTORY WOOD TREATMENT
A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System

for wood treatments determined by use categories, expected service conditions, and specific
applications.  
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PART 3  EXECUTION
3.01 PREPARATION

A. Coordinate installation of rough carpentry members specified in other sections.
3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.
B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory

components, including: shims, bracing, and blocking.
C. Where treated wood is used on interior, provide temporary ventilation during and immediately

after installation sufficient to remove indoor air contaminants.
3.03 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

C. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

3.04 ROOF-RELATED CARPENTRY
A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings,

and roofing assembly installation.
3.05 SITE APPLIED WOOD TREATMENT

A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts,
complying with manufacturer's instructions.

B. Allow preservative to dry prior to erecting members.
3.06 CLEANING

A. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  
B. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 066116
SOLID SURFACING FABRICATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Window stools.
B. Counter tops with sinks and backsplashes.

1.02 RELATED REQUIREMENTS
A. Section 079200 - Joint Sealants 
B. Section 092116 - Gypsum Board Assemblies
C. Section 123200 - Manufactured Wood Casework
D. Section 224000 - Plumbing Fixtures 

1.03 REFERENCE STANDARDS
A. ANSI A208.2 - American National Standard for Medium Density Fiberboard for Interior Use;

2009.
B. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.
C. ASTM D5420 - Standard Test Method for Impact Resistance of Flat, Rigid Plastic Specimen by

Means of a Striker Impacted by a Falling Weight; 2016
D. ASTM D638 - Standard Test Method for Tensile Properties of Plastics; 2014.
E. ASTM D785 - Standard Test Method for Rockwell Hardness of Plastics and Electrical Insulating

Materials; 2008 (Reapproved 2015).
F. ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced and Reinforced

Plastics and Electrical Insulating Materials; 2016.
G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2018b.
H. ASTM E228-17 - Standard Test Method for Linear Thermal Expansion of Solid Materials With a

Push-Rod Dilatometer; 2017
I. ASTM G155 - Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of

Nonmetallic Materials; 2013.
J. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to

Fungi; 2015.
K. IAPMO Z124 - Plastic Plumbing Fixtures; 2017.
L. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
M. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;

2006.
N. NSF 51 - Food Equipment Materials; 2017.
O. SCAQMD 1168 - Adhesive and Sealant Applications; 1989 (Amended 2017).
P. UL 2824 - GREENGUARD Certification Program Method for Measuring Microbial Resistance

From Various Sources Using Static Environmental Chambers; Current Edition, Including All
Revisions.

Q. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.
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1.04 SUBMITTALS
A. Product Data: Indicate Product description including solid surface sheets, sinks, bowls and

illustrating full range of standard colors, fabrication information and compliance with specified
performance requirements. Submit Product data with resistance to list of chemicals.

B. Shop Drawings; Indicate plans, sections, dimensions, component sizes, edge details,
thermosetting requirements, fabrication details, attachment provisions, sizes of furring,
blocking, including concealed blocking and coordination requirements with adjacent work.
Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, soap dispensers,
waste receptacles and other items installed in solid surface.

C. Samples:  Submit two samples representative of vanity top, counter top, and window stool, 6  x
6 inch in size, illustrating color, texture, and finish.

D. Maintenance Data:  Indicate list of approved cleaning materials and procedures required; list of
substances that are harmful to the component materials.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum five years of documented experience.
1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Manufacturer Warranty: Provide manufacturer’s standard warranty for material only for period

of 10 years against defects and/or deficiencies in accordance with General Conditions of the
Contract. Promptly correct any defects or deficiencies which become apparent within warranty
period, to satisfaction of Architect and at no expense to Owner.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design;
1. Corian® by DuPont

B. Products of following manufacturers are acceptable subject to conformance to requirements of
Drawings, Schedules and Specifications:
1. Samsung Chemical USA
2. Wilsonart Contract
3. Avonite
4. Or equal.

2.02 MATERIALS
A. Performance Design Criteria;

a.
Item
# Property Requirement Test Procedure

1 Tensile Strength 6000 psi min. ASTM D638
2 Tensile Modulus 1.5 x 10 6 psi min ASTM D638
3 Tensile Elongation 0.4% min. ASTM D638
4 Flexural Strength 10000 psi min. ASTM D790
5 Flexural Modulus 1.2 x 10 6 psi min. ASTM D790
6 Hardness >85-Rockwell "M" scale min. ASTM D785
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7 Thermal
Expansion 2.2 x 10 -5 in./in./°F ASTM E228

8 Fungi and
Bacteria Does not support microbial growth ASTM G21 & G22

9 Microbial
Resistance Highly resistant to mold growth UL 2824

10 Ball Impact
No fracture - 1/2 lb. Ball: 6mm slab
- 36" drop
12mm slab - 144" drop

NEMA LD 3
Method 3.8

11 Weatherability ?E*94<5 in 1,000 hrs ASTM G155

12 Flammability Class 1 & A ASTM E84, NFPA 255,
& UL 723

13 Flame Spread <25
14 Smoke Developed <25

15 Class A NFPA 101®, Life Safety
Code

b.
B. Solid Surface Material:

1. Non-porous, homogeneous material maintaining the same composition throughout the
part with a composition of acrylic polymer, aluminum trihydrate filler and pigment; not
coated, laminated or of composite construction; meeting following criteria:

2. Flammability: Class 1 and A when tested to UL 723.
3. Food Equipment Material Compliance: Food Zone to NSF/ANSI 51.

1) Ensure material has minimum physical and performance properties specified
under “Performance/Design Criteria”.

2) Ensure superficial damage to a depth of 0.010" is repairable by sanding and
polishing.

4. Adhesive for Bonding to Other Products: One component silicone to ASTM C920.
5. Sealant: A standard mildew-resistant, FDA/UL® [and NSF/ANSI 51 compliant in Food

Zone area,] recognized silicone color matched sealant or clear silicone sealants.
6. Sink/Bowl Mounting Hardware: Manufacturer's approved bowl clips, brass inserts and

fasteners for attachment of undermount sinks/bowls.
7. Heat Reflecting Tape: Manufacturer’s standard aluminum foil tape, with required

thickness, for use with cutouts near heat sources.
8. Insulating Nomex® Fabric: Manufacturer’s standard for use with conductive tape in

insulating solid surface material from adjacent heat source.
2.03 COMPONENTS

A. Window Stools: 1/2" thick solid surfacing material, adhesively joined with inconspicuous seams,
edge details as indicated on Drawings. Color selected later by Architect from manufacturer’s full
color range.

B. Countertops with Counter Perimeter Frame: Ensure 3/4" thick, moisture resistant;
1. Cores for counter tops in wet areas having sinks or lavatories are 3/4" thick exterior grade

plywood with waterproof adhesive, Fir or Poplar plywood, veneer core only.
2. MDF core conforming to ANSI/NPA A208.2 balanced design, manufactured from recycled

materials, meeting ANSI Standards for emissions, of minimum density of 48 lb/cu ft and
surface character to match sample approved by Architect. Ensure fire retardant Product
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contains fire-retardant chemicals injected with raw materials during manufacturing and
achieves a maximum flame-spread rating of 25 with a maximum smoke development of
200 when tested to ASTM E84.]

2.04 FABRICATION
A. Fabricate components in shop to greatest extent practical to sizes and shapes indicated, in

accordance with approved Shop Drawings and solid polymer manufacturer requirements. Form
joints between components using manufacturer’s standard joint adhesive without conspicuous
joints. Provide factory cutouts for plumbing fittings and bath accessories as indicated on
Drawings.

B. Where indicated, thermoform corners and edges or other objects to shapes and sizes indicated
on Drawings, prior to seaming and joining. Cut components larger than finished dimensions
and sand edges to remove nicks and scratches. Heat entire component uniformly prior to
forming.

C. Ensure no blistering, whitening and cracking of components during forming.
D. Fabricate backsplashes from solid surfacing material with optional radius cove where counter

and backsplashes meet as indicated on Drawings. Backsplashes for most colors may be
fabricated by traditional means discussed in K-25294 Backsplashes. Colors with metallic/mica
particle or veined colors creating directional aesthetics (K-26833 Directional Aesthetics) may
require the techniques in Technical Bulletin K-28235 Thermoformed Backsplash.

E. Fabricate joints between components using manufacturer's standard joint adhesive. Ensure
joints are inconspicuous in appearance and without voids. Attach 50 mm (2") wide reinforcing
strip of solid polymer material under each joint. Reinforcing strip of solid polymer material is not
required when using DuPont™ Joint Adhesive 2.0.

F. Provide holes and cutouts for plumbing and bath accessories as indicated on Drawings.
G. Rout and finish component edges to a smooth, uniform finish. Rout cutouts, then sand edges

smooth. Repair or reject defective or inaccurate work.
H. Fabrication Tolerances:

1. Variation in Component Size: +/-1/8".
2. Location of Openings: +/-1/8" from indicated location.

2.05 FINISH
A. Color: As indicated on Drawings and selected from Manufacturer's entire range of color options

in all grades.
B. Finish: Ensure surfaces have uniform finish:

1. Matte, with a 60° gloss rating of 5 - 20.
2. Semi-gloss, with a 60° gloss rating of 25 - 50.
3. Polished, with a 60° gloss rating of 55 - 80.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verification of Conditions:
1. Examine substrates and conditions, with fabricator present for compliance with

requirements for installation tolerances and other conditions affecting performance of
work. Proceed with installation only after unsatisfactory conditions have been corrected.

2. Verify actual site dimensions and location of adjacent materials prior to commencing work.
3. Examine cabinets upon which counter tops are to be installed. Verify cabinets are level to

within 1/8" in 10' - 0".
4. Notify Architect in writing of any conditions which would be detrimental to installation.
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5. Evaluation and Assessment: Commencement of work implies acceptance of previously
completed work.

B. Verify mechanical, electrical, and building items affecting work of this section are placed and
ready to receive this work.

3.02 PREPARATION
A. Provide anchoring devices for installation and embedding.
B. Provide templates and rough-in measurements.

3.03 INSTALLATION
A. Install components in accordance with shop drawings and manufacturer's instructions.
B. Rigidly anchor to substrate to prevent misalignment.
C. Install components plumb, level, rigid, scribed to adjacent finishes in accordance with reviewed

Shop Drawings and Product installation details.
D. Fabricate field joints using manufacturer's recommended adhesive, with joints being

inconspicuous in finished work. Exposed joints/seams are not permitted. Keep components and
hands clean when making joints. Reinforce field joints as specified herein. Cut and finish
component edges with clean, sharp returns.

E. Route radii and contours to template. Anchor securely to base component or other supports.
Align adjacent components and form seams to comply with manufacturer’s written
recommendations using adhesive in color to match work. Carefully dress joints smooth, remove
surface scratches and clean entire surface.

F. Install countertops with no more than 1/8" sag, bow or other variation from a straight line.
G. Adhere undermount/submount/bevel mount sinks/bowls to countertops using manufacturer's

recommended adhesive and mounting hardware.
H. Adhere topmount sinks/bowls to countertops using manufacturer recommended adhesives and

color-coordinated silicone sealant. [Secure seam mount bowls and sinks to counter tops using
color matched joint adhesive.]

I. Seal between wall and components with joint sealant as specified herein and in Section
079200, as applicable.

J. Provide backsplashes and endsplashes as indicated on Drawings. Adhere to countertops using
a standard color-coordinated silicone sealant. Adhere applied sidesplashes to countertops
using a standard color-matched silicone sealant. Provide coved backsplashes and
sidesplashes at walls and adjacent millwork. Fabricate radius cove at intersection of counters
with backsplashes to dimensions shown on reviewed Shop Drawings. Adhere to countertops
using manufacturer’s standard color-coordinated joint adhesive.

K. Keep components and hands clean during installation. Remove adhesives, sealants and other
stains. Ensure components are clean on date of Substantial Completion of the Work.

L. Coordinate connections of plumbing fixtures with Division 22 4000 - Plumbing Fixtures.
3.04 QUALITY CONTROL

A. Repair minor imperfections and cracked seams and replace areas of severely damaged
surfaces in accordance with manufacturer’s “Technical Bulletins”.

B. Non-Conforming Work: Replace damaged work which cannot be satisfactorily repaired,
restored or cleaned, to satisfaction of Architect at no cost to Owner.
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3.05 CLEANING
A. Remove excess adhesive and sealant from visible surfaces.
B. Clean surfaces in accordance with manufacturer’s “Care and Maintenance Instructions”.

3.06 PROTECTION
A. Provide protective coverings to prevent physical damage or staining following installation for

duration of Project.
B. Protect surfaces from damage until date of Substantial Completion of the Work.

END OF SECTION



SECTION 070150.19 - PREPARATION FOR RE-ROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Roof tear-off. 
2. Removal of base flashings. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Temporary Roofing:  Include Product Data and description of temporary roofing system.  If temporary 
roof will remain in place, submit surface preparation requirements needed to receive permanent roof, and 
submit a letter from roofing membrane manufacturer stating acceptance of the temporary membrane and 
that its inclusion will not adversely affect the roofing system's resistance to fire and wind or its FM 
Global rating. 

C. Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, 
including exterior and interior finish surfaces that might be misconstrued as having been damaged by 
reroofing operations.  Submit before Work begins. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  Installer of new membrane roofing system. 

B. Reroofing Conference:  Conduct conference at Project site. 

1.4 PROJECT CONDITIONS 

A. Owner will occupy portions of building immediately below reroofing area.  Conduct reroofing so Owner's 
operations will not be disrupted.  Provide Owner with not less than 72 hours' notice of activities that may 
affect Owner's operations. 

1. Coordinate work activities daily with Owner so Owner can place protective dust or water leakage 
covers over sensitive equipment or furnishings, shut down HVAC and fire-alarm or -detection 
equipment if needed or applicable, and evacuate occupants from below the work area (if 
applicable). 

2. Before working over structurally impaired areas of deck, notify Owner to evacuate occupants from 
below the affected area (if applicable).  Verify that occupants below the work area have been 
evacuated before proceeding with work over the impaired deck area. 

B. Protect building to be reroofed, adjacent buildings, walkways, site improvements, exterior plantings, and 
landscaping from damage or soiling from reroofing operations. 
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C. Limit construction loads on roof of rooftop equipment wheel loads and for uniformly distributed loads per 
recommendations of engineer.  

D. Weather Limitations:  Proceed with reroofing preparation only when existing and forecasted weather 
conditions permit Work to proceed without water entering existing roofing system or building. 

PART 2 - PRODUCTS 

2.1 AUXILIARY REROOFING MATERIALS 

A. General:  Auxiliary reroofing preparation materials recommended by roofing system manufacturer for 
intended use and compatible with components of new membrane roofing system. 

B. Base Sheet Fasteners:  Capped head, factory-coated steel fasteners, listed in FM Approval's "Approval 
Guide." 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Maintain roof drains in functioning condition to ensure roof drainage at end of each workday.  Prevent 
debris from entering or blocking roof drains and conductors.  Use roof-drain plugs specifically designed 
for this purpose.  Remove roof-drain plugs at end of each workday, when no work is taking place, or 
when rain is forecast. 

B. Verify that rooftop utilities and service piping have been shut off before beginning the Work. 

3.2 ROOF TEAR-OFF 

A. General:  Notify Owner each day of extent of roof tear-off proposed for that day. 

B. Remove aggregate ballast from roofing membrane. 

C. Remove loose aggregate from aggregate-surfaced built-up bituminous roofing using a power broom. 

D. Roof Tear-Off:  Remove existing roofing membrane and other membrane roofing system components 
down to the deck. 

1. Remove SPUF roofing system.  
2. BUR (Tar & Gravel) that are firmly bonded to masonry walls shall be removed.  Remove un-

adhered BUR and wet felts. 
3. Remove excess BUR from metal deck. 
4. Remove roof insulation and substrate boards. 
5. Remove fasteners from deck. 
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3.3 DECK PREPARATION 

A. Inspect deck after tear-off of membrane roofing system. 

B. If broken or loose fasteners that secure deck panels to one another or to structure are observed or if deck 
appears or feels inadequately attached, immediately notify Architect.  Do not proceed with installation 
until directed by Architect. 

C. If deck surface is not suitable for receiving new roofing or if structural integrity of deck is suspect, 
immediately notify Architect.  Do not proceed with installation until directed by Architect. 

3.4 TEMPORARY ROOFING MEMBRANE 

A. Install approved temporary roofing membrane over area to be reroofed. 

B. Remove temporary roofing membrane before installing new roofing membrane. 

3.5 EXISTING BASE FLASHINGS 

A. Remove existing base flashings around parapets, curbs, walls, and penetrations. 

1. Clean substrates of contaminants such as asphalt, sheet materials, dirt, and debris. 

B. Do not damage metal counterflashings that are to remain.  Replace metal counterflashings damaged 
during removal with counterflashings of same metal, weight or thickness, and finish. 

3.6 DISPOSAL 

A. Collect and place demolished materials in containers.  Promptly dispose of demolished materials.  Do not 
allow demolished materials to accumulate on-site. 

B. Transport and legally dispose of demolished materials off Owner's property. 

END OF SECTION 070150.19 
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SECTION 071113
BITUMINOUS DAMPPROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Bituminous dampproofing.
B. Protection boards.
C. Drainage panels.

1.02 REFERENCE STANDARDS
A. ASTM D1187/D1187M - Standard Specification for Asphalt-Base Emulsions for Use as

Protective Coatings for Metal.
B. ASTM D1227 - Standard Specification for Emulsified Asphalt Used as a Protective Coating for

Roofing.
C. NRCA (WM) - The NRCA Waterproofing Manual.

1.03 SUBMITTALS
A. Product Data:  Provide properties of primer, bitumen, and mastics.
B. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions

requiring special attention.
1.04 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the work of this section with at
least  three years of documented experience.

1.05 FIELD CONDITIONS
A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application

until dampproofing has cured.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design:  W.R. Meadows, Inc. .
B. Other Acceptable Bituminous Dampproofing Manufacturers:

1. Karnak Corporation; .
2. Mar-Flex Systems, Inc: .
3. Or equal .

2.02 BITUMINOUS DAMPPROOFING
A. Bituminous Dampproofing:  Cold-applied water-based emulsion; asphalt with mineral colloid or

chemical emulsifying agent; with or without fiber reinforcement; asbestos-free; suitable for
application on vertical and horizontal surfaces.
1. Composition - Vertical Application:  ASTM D1227 Type III or ASTM D1187/D1187M Type

I.
2. Composition - Horizontal and Low-Slope Application:  ASTM D1227 Type II or III.
3. VOC Content:  Not more than permitted by local, State, and federal regulations.
4. Applied Thickness:  1/16 inch, minimum, wet film.
5. Products:

a. W. R. Meadows, Inc; Sealmastic Emulsion Type I (spray-grade).
b. Or equal .
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B. Primers, Mastics, and Related Materials:  Type as recommended by dampproofing
manufacturer.

2.03 ACCESSORIES
A. Drainage Panel:  1/4 inch  thick formed plastic , embossed with cover sheet .

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions are acceptable prior to starting this work.
B. Verify substrate surfaces are durable, free of matter detrimental to adhesion or application of

dampproofing system.
C. Verify that items penetrating surfaces to receive dampproofing are securely installed.

3.02 PREPARATION
A. Protect adjacent surfaces not designated to receive dampproofing.
B. Clean and prepare surfaces to receive dampproofing in accordance with manufacturer's

instructions.
C. Do not apply dampproofing to surfaces unacceptable to manufacturer.
D. Apply mastic to seal penetrations, small cracks, or minor honeycombs in substrate.

3.03 APPLICATION
A. Foundation Walls:  Apply two coats of asphalt dampproofing.
B. Perform this work in accordance with manufacturer's instructions and NRCA (WM) applicable

requirements.
C. Prime surfaces in accordance with manufacturer's instructions and NRCA (WM) applicable

requirements.
D. Apply bitumen with mop.
E. Seal items watertight with mastic, that project through dampproofing surface.
F. Place protection board directly over dampproofing, butt joints, and adhere to tacky

dampproofing.
G. Scribe and cut boards around projections, penetrations, and interruptions.

END OF SECTION
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SECTION 072100
THERMAL INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Board insulation  at cavity wall construction, perimeter foundation wall, over roof deck, over roof
sheathing, and exterior wall behind [________] wall finish .

1.02 RELATED REQUIREMENTS
A. Section 053100 - Metal Deck:  Requirements for installation of roof insulation.
B. Section 072500 - Weather Barriers:  Separate air barrier and vapor retarder materials.

1.03 REFERENCE STANDARDS
A. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation.
B. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal

Insulation Board.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.

1.04 SUBMITTALS
A. Product Data:  Provide data on product characteristics, performance criteria, and product

limitations.
B. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
C. Manufacturer's Installation Instructions:  Include information on special environmental

conditions required for installation and installation techniques.
1.05 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

PART 2  PRODUCTS
2.01 APPLICATIONS

A. Insulation at Perimeter of Foundation:  Extruded polystyrene (XPS) board.
B. Insulation Inside Masonry Cavity Walls:  Extruded polystyrene (XPS)  board.
C. Insulation Over Roof Deck:  Polyisocyanurate  board.

2.02 FOAM BOARD INSULATION MATERIALS
A. Extruded Polystyrene (XPS) Board Insulation:  Complies with ASTM C578 with either natural

skin or cut cell surfaces.
1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
3. Type and Thermal Resistance, R-value:  Type IV, 5.0 (0.88) per 1 inch thickness at 75

degrees F mean temperature.
4. Board Edges:  Square.
5. Type and Water Absorption:  Type IV, 0.3 percent by volume, maximum, by total

immersion.
6. Manufacturers:

a. Dow Chemical Company; STYROFOAM CAVITYMATE Ultra.
b. Kingspan Insulation LLC; GreenGuard XPS Type IV, 25 psi.
c. Owens Corning Corporation; FOAMULAR Extruded Polystyrene (XPS) Insulation.
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d. Or equal .
B. Composite Polyisocyanurate (ISO) Board Insulation Faced with Plywood:  Rigid cellular foam,

complying with ASTM C1289.
1. Classifications:

a. Type V:  Faced with oriented strand board (OSB) or plywood on one major surface of
core foam and glass fiber reinforced cellulosic felt or uncoated or coated polymer-
bonded glass fiber mat facer on other major surface of core foam.
1) Compressive Strength:  16 psi, minimum.
2) Thermal Resistance, R-value:  At 1-1/2 inch thick; 6.2 at 75 degrees F.

2. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
3. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
4. Board Size:  48 inch by 96 inch.
5. Plywood Thickness:  5/8 inch.
6. Insulation Board Thickness:  5 1/2 inch .
7. Board Edges:  Square.
8. Manufacturers:

a. Atlas Roofing Corporation; ACFoam Nail Base Roof Insulation Panels.
b. Hunter Panels; Xci Ply.
c. Rmax; Nail Base 3.
d. Or equal.

2.03 ACCESSORIES
A. Tape joints of rigid insulation in accordance with roofing and insulation manufacturers'

instructions.
B. Insulation Fasteners:  Appropriate for purpose intended and approved by roofing manufacturer.

1. Length as required for thickness of insulation material and penetration of deck substrate.
C. Adhesive:  Type recommended by insulation manufacturer for application.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation  and adhesive .

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER
A. Install boards horizontally on foundation perimeter.

1. Place boards to maximize adhesive contact.
2. Install in running bond pattern.
3. Butt edges and ends tightly to adjacent boards and to protrusions.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
3.03 BOARD INSTALLATION AT CAVITY WALLS

A. Install boards to fit snugly between wall ties.
1. Place membrane surface against adhesive.
2. Place membrane surface facing out, and tape seal board joints.

B. Install boards horizontally on walls.
1. Place boards to maximize adhesive contact.
2. Install in running bond pattern.
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3. Butt edges and ends tightly to adjacent boards and to protrusions.
C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
D. Place 6 inch  wide polyethylene  sheet at perimeter of wall openings, from adhesive vapor

retarder bed to door  frames, and tape seal in place to ensure continuity of vapor retarder and
air seal.

3.04 BOARD INSTALLATION OVER STEEP SLOPE ROOF SHEATHING OR ROOF STRUCTURE
A. Installation of board insutlation over steep slope roof structure is specified in Section 061000 .

3.05 PROTECTION
A. Do not permit installed insulation to be damaged prior to its concealment.

END OF SECTION





SECTION 072113 – ROOF AND DECK INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including and Division 01 Specification Sections, apply 
to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof Insulation. 

B. This portion of the specification describes materials and workmanship required for installation of 
insulation over roof decks. 

C. All materials described herein shall be furnished and installed by roofing contractor unless specifically 
noted otherwise. 

1.3 PERFORMANCE REQUIREMENTS 

A. General Performance:  Installed insulation materials shall withstand specified uplift pressures, thermally 
induced movement, and exposure to weather without failure due to defective manufacture, fabrication, 
installation, or other defects in construction.  Membrane roofing and base flashings shall remain 
watertight. 

B. Material Compatibility:  Provide insulation materials that are compatible with one another under 
conditions of service and application required, as demonstrated by membrane roofing manufacturer based 
on testing and field experience. 

C. Fire/Wind Uplift: 

1. UL Class A Fire Approval required. 
2. ASCE 7-16 Uplift Resistance. (ASD “Allowable Stress Design” with 1.67 Safety Factor applied). 

a. HIGH SCHOOL SOUTH: 

1) Zone 1’ (Center Field) = 29.7psf 
2) Zone 1 (Field) = 51.7psf 
3) Zone 2 (Perimeter) = 68.2psf 
4) Zone 3 (Corners) = 93.0psf 

3. Roof areas receiving a “New Roof” system will utilize the OMG UL1897 uplift resistance test 
assembly #2, TGIK. R18910. Uplift Resistance – 110psf. 
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1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that has UL listed approvals for a membrane 
roofing system consistent to that used for this Project. 

B. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by membrane roofing 
system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's 
special warranty. 

C. Source Limitations:  Obtain components including roof insulation, fasteners, adhesive, and etc. as 
approved by membrane roofing manufacturer. 

D. Preliminary Roofing Conference:  Before starting roof deck construction, conduct conference at Project 
site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and 
installers whose work interfaces with or affects roofing, including installers of roof accessories 
and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's written 
instructions. 

3. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Review deck substrate requirements for conditions and finishes, including flatness and fastening. 
5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, 

and condition of other construction that will affect roofing system. 
7. Review governing regulations and requirements for insurance and certificates if applicable. 
8. Review temporary protection requirements for roofing system during and after installation. 
9. Review roof observation and repair procedures after roofing installation. 

E. Preinstallation Roofing Conference:  Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and 
installers whose work interfaces with or affects roofing, including installers of roof accessories 
and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's written 
instructions. 

3. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with requirements, including 
flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, 

and condition of other construction that will affect roofing system. 
7. Review governing regulations and requirements for insurance and certificates if applicable. 
8. Review temporary protection requirements for roofing system during and after installation. 
9. Review roof observation and repair procedures after roofing installation. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with 
manufacturer's name, product brand name and type, date of manufacture, approval or listing agency 
markings, and directions for storing and mixing with other components. 

B. Insulation shall be delivered to site in an undamaged and dry condition. Material received that is not dry 
or is otherwise damaged shall be rejected. 

C. Proper storage on or off site shall be roofing contractor responsibility. 

D. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, 
soiling, and other sources.  Store in a dry location.  Comply with insulation manufacturer's written 
instructions for handling, storing, and protecting during installation. 

E. Any unused insulation remaining on roof at end of workday shall be returned to storage. 

F. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of 
deck. 

1.6 INSULATION – GENERAL 

A. All insulation materials must be approved by warrantor of primary roof membrane materials.  Samples 
should be provided to manufacturer and written approval from warrantor of primary roof membrane 
materials is required before ordering these materials for project. 

B. Insulation boards shall be full size except when cutting is required at roof edges and openings.  Boards 
that are broken, cracked, have been exposed to moisture, or are otherwise damaged shall not be used. 

C. Proper installation and fit of wood nailers, blocking, and other rough carpentry in appropriate locations 
shall be verified prior to installation of roof insulation. 

D. Caution shall be exercised with construction traffic to avoid damage to new insulation.  Breaking or 
crushing of insulation is unacceptable and any damaged insulation shall be replaced at roofing 
contractor's expense. 

E. Insulation shall be laid with end joints staggered and all joints tight; however, boards shall not be forced 
into place. 

F. No more insulation shall be installed during any work period than can be covered by all plies of roofing 
during same work period.  At end of work period, temporary edge seals shall be installed to protect roof 
insulation.  Upon resumption of work, they must be removed.  Such seals shall consist of strips of roofing 
felt applied and top-coated with specified adhesive. 

G. Insulation surfaces shall be cleared of all debris before roofing is placed. 

H. All precautions should be made to prevent bitumen dripping during and after application of insulation and 
roofing materials. 
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1.7 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions 
permit roofing system to be installed according to manufacturer's written instructions and warranty 
requirements. 

1.8 WARRANTY 

A. Refer to Section 017836.1 for warranty requirements.  

PART 2 - PRODUCTS 

2.1 ROOF INSULATION 

A. General:  Preformed roof insulation boards manufactured or approved membrane roofing manufacturer, 
selected from manufacturer's standard sizes suitable for application, of thicknesses indicated.  

B. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, Class I, Grade 3, felt or glass-fiber mat facer 
on both major surfaces, two layers, R-30 total. 

1. Basis of design: Johns Manville; ENRGY 3 and Tapered ENRGY 3 or approved equal. 

a. Thickness: 
1) Base layer:   4-inches (minimum) 
2) Second layer:  1.5-inches (minimum) 

C. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/8 inch per 12 
inches unless otherwise indicated. 

D. Cover Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 in. thick, 
factory primed. 

a. Georgia-Pacific Corporation; Dens Deck Prime or approved equal. 

E. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for 
sloping to drain.  Fabricate to slopes indicated. 

2.2  INSULATION ACCESSORIES 

A. General:  Furnish roof insulation accessories recommended by insulation manufacturer for intended use 
and compatibility with membrane roofing. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance 
provisions in FM Approvals 4470, designed for fastening roof insulation to substrate or to another 
insulation layer. 

C. Bead-Applied Insulation Adhesive:  Insulation manufacturer's recommended bead-applied, low-rise 
adhesive formulated to attach roof insulation to substrate or to another insulation layer. 

D. Insulation Cant Strips:  ASTM C 728, perlite insulation board.   
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E. Wood Nailer Strips:  Comply with requirements in Section 061053 "Miscellaneous Rough Carpentry." 

F. Tapered Edge Strips:  ASTM C 728, perlite insulation board. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with the following 
requirements and other conditions affecting performance of insulation system: 

1. Verify that roof openings and penetrations are in place and curbs are set and braced and that roof 
drain bodies are securely clamped in place. 

2. Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at 
penetrations and terminations and that nailers match thicknesses of insulation. 

3. Contractor must verify deck slopes and determine if insulation stops and/or backnailing is required 
by warranty supplier based on system being installed. 

4. Prior to installing insulation, deck must be inspected and accepted by roofing contractor and 
roofing system warrantor. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating 
onto surfaces of other construction.  Remove roof-drain plugs when no work is taking place or when rain 
is forecast. 

B. Roofing contractor shall perform all other work of preparing deck. When insulation is applied, deck shall 
be dry and free of dew, frost, ice, and snow. 

3.3 INSULATION INSTALLATION 

A. Comply with roofing system manufacturer's written instructions for installing roof insulation. 

B. Insulation Cant Strips:  Install and secure preformed 45-degree insulation cant strips at junctures of 
roofing membrane system with vertical surfaces or angle changes more than 45 degrees. 

C. All boards installed shall be 18 inches in length or width, minimum. 

D. Nailer Strips: If warranty supplier requires backnailing of the plies due to slope, wood insulation stops or 
nailers shall be provided.  

1. Wood nailer thickness shall be equal to insulation thickness with smooth transition.  
2. Spacing of the wood nailers shall not exceed the recommendations of the warranty supplier. 

E. Install tapered insulation under area of roofing to conform to slopes indicated. 

F. Install insulation with long joints of insulation in a continuous straight line with end joints staggered 
between rows, abutting edges and ends between boards.  Fill gaps exceeding 1/4 inch with insulation. 
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1. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations. 

G. Install insulation under area of roofing to achieve required thickness.  Where overall insulation thickness 
is 2.7 inches (68 mm) or more, install two or more layers with joints of each succeeding layer staggered 
from joints of previous layer a minimum of 6 inches (150 mm) in each direction. 

H. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not 
restrict flow of water. 

I. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces. 

J. Adhered Insulation:  Install each layer of insulation and adhere to substrate as follows: 

1. For roof areas receiving a “New Roof” system, set each layer of insulation in ribbons of specified 
bead-applied insulation adhesive, firmly pressing and maintaining insulation in place. 

2. Foam adhesive application rates: 

 
a. HIGH SCHOOL SOUTH: “New Roof” 

1) OMG Olybond 500 Insulation Adhesive (Zone 1’, 1, 2, 3)  

a) Apply at a rate of 1-1/4 gal/sq.  
b) ¾ in. – 1 in ribbons 
c) 6 in. o.c. row spacing, all zones 

2) ASCE 7-16 Calculated Corner & Perimeter Dimensions 

a) Perimeter Area Width = 15 feet 
b) Corner Area Width & Length =  5 feet x 5 feet 

 

K. For roof areas receiving a “New Roof” system, install gypsum cover board over insulation with specified 
foam adhesive with long joints in continuous straight lines with end joints staggered between rows.  
Offset joints a minimum of 6 inches in each direction from joints of insulation below.  Loosely butt cover 
boards together and Tape joints if required by roofing system manufacturer. 

1. Apply hot roofing asphalt to prepared roof surface and immediately bond cover board to substrate.  
2. Asphalt Heating: Do not raise roofing asphalt temperature above equiviscous temperature range 

more than one hour before time of application. Do not exceed roofing asphalt manufacturer's 
recommended temperature limits during roofing asphalt heating.  Do not heat roofing asphalt 
within 25 deg F (14 deg C) of flash point.  Discard roofing asphalt maintained at a temperature 
exceeding finished blowing temperature for more than four hours. 

3.4 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period.  When remaining 
construction will not affect or endanger roofing, inspect roofing for deterioration and damage, describing 
its nature and extent in a written report, with copies to Architect and Owner. 

B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair 
substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at time of 
Substantial Completion and according to warranty requirements. 
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C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 072113 
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SECTION 072500
WEATHER BARRIERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Water-Resistive Barrier:  Under exterior wall cladding, over sheathing or other substrate; not air
tight or vapor retardant.

B. Vapor Retarders:  Materials to make exterior walls, joints between exterior walls and roof, and
joints around frames of openings in exterior walls  water vapor resistant and air tight.

1.02 RELATED REQUIREMENTS
A. Section 033000 - Cast-in-Place Concrete:  Vapor retarder under concrete slabs on grade.

1.03 DEFINITIONS
A. Weather Barrier:  Assemblies that form either water-resistive barriers, air barriers, or vapor

retarders.
B. Vapor Retarder:  Air tight barrier made of material that is relatively water vapor impermeable, to

the degree specified, with sealed seams and with sealed joints to adjacent surfaces.
1. Water Vapor Permeance:  For purposes of conversion, 57.2 ng/(Pa s sq m) = 1 perm.

1.04 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency.
B. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous

Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection.
C. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials.

1.05 SUBMITTALS
A. Product Data:  Provide data on material characteristics.
B. ABAA Field Quality Control Submittals:  Submit third-party reports of testing and inspection

required by ABAA QAP.
C. Manufacturer's Installation Instructions:  Indicate preparation.
D. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed

manufacturer and materials.
E. ABAA Installer Qualification:  Submit documentation of current contractor accreditation and

current installer certification; keep copies of each contractor accreditation and installer
certification on site during and after installation, and present on-site documentation upon
request.

1.06 QUALITY ASSURANCE
A. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP);

www.airbarrier.org/#sle:
1. Installer Qualification:  Use accredited contractor, certified installers, evaluated materials,

and third-party field quality control audit.
2. Manufacturer  Qualification:  Use evaluated materials from a single manufacturer regularly

engaged in air barrier material manufacture, and use secondary materials approved in
writing by primary material manufacturer.
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1.07 MOCK-UP
A. Install air barrier, vapor retarder, and water-resistive barrier  materials in mock-up specified in

Section 042000 - Unit Masonry .
1.08 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the materials manufacturers before,
during and after installation.

PART 2  PRODUCTS
2.01 WEATHER BARRIER ASSEMBLIES

A. Exterior Vapor Retarder:
1. On outside surface of inside wythe of masonry cavity wall use vapor retarder coating.

2.02 VAPOR RETARDER MATERIALS (AIR BARRIER AND WATER-RESISTIVE)
A. Vapor Retarder Coating:  Liquid applied, resilient, UV-resistant coating and associated joint

treatment.
1. Water Vapor Permeance:  1.0 perm, maximum, when tested in accordance with ASTM

E96/E96M.
2. VOC Content:  Less than 50 g per L when tested in accordance with 40 CFR 59, Subpart

D (EPA Method 24).
3. Suitable for use on concrete, masonry, plywood and gypsum sheathing.
4. Joint Preparation Treatment:  Coating manufacturer's recommended method, either tape

or reinforcing mesh saturated with coating material.
5. Manufacturers:

a. Carlisle Coatings and Waterproofing, Inc; Barriseal-R.
b. Henry Company; Air-Bloc 16MR.
c. W.R. Meadows, Inc; Air-Shield LM or Air-Shield LM (All Season).
d. Or equal .

6. Joint Filler:  As recommended by coating manufacturer and suitable to the substrate.
2.03 ACCESSORIES

A. Sealants, Tapes, and Accessories for Sealing Weather Barrier and Sealing Weather Barrier to
Adjacent Substrates:  As specified or as recommended by weather barrier manufacturer.

B. Flexible Flashing:  Self-adhesive sheet flashing complying with ASTM D1970/D1970M, except
slip resistance requirement is waived if not installed on a roof.
1. Composition:  Butyl rubber sheet laminated to elasticized polyethylene sheet.
2. Thickness:  70 mil, 0.070 inch, nominal.

C. Liquid Flashing:  One part, fast curing, non-sag, elastomeric, gun grade, trowelable liquid
flashing.
1. Manufacturers:

a. BASF Corporation; MasterSeal AWB 900.
b. Master Wall Inc; SuperiorFlash.
c. Pecora Corporation; XL-Flash.
d. Or equal .

D. Thinners and Cleaners:  As recommended by material manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces and conditions are ready to accept the work of this section.
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3.02 PREPARATION
A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with

proper installation.
3.03 INSTALLATION

A. Install materials in accordance with manufacturer's instructions.
B. Vapor Retarders:  Install continuous air tight barrier over surfaces indicated, with sealed seams

and with sealed joints to adjacent surfaces.
C. Apply sealants and adhesives within recommended application temperature ranges.  Consult

manufacturer if temperature is out of this range.
D. Coatings:

1. Prepare substrate in manner recommended by coating manufacturer; treat joints in
substrate and between dissimilar materials as recommended by manufacturer.

2. Use flashing to seal to adjacent construction and to bridge joints.
E. Openings and Penetrations in Exterior Weather Barriers:

1. Install flashing over sills, covering entire sill frame member, extending at least 5 inches
onto weather barrier and at least 6 inches up jambs; mechanically fasten stretched edges.

2. At openings to be filled with frames having nailing flanges, seal head and jamb flanges
using a continuous bead of sealant compressed by flange and cover flanges with sealing
tape at least 4 inches wide; do not seal sill flange.

3. At openings to be filled with non-flanged frames, seal weather barrier to each side of
opening framing, using flashing at least 9 inches wide, covering entire depth of framing.

4. At head of openings, install flashing under weather barrier extending at least 2 inches
beyond face of jambs; seal weather barrier to flashing.

5. At interior face of openings, seal gap between window/door frame and rough framing,
using joint sealant over backer rod.

6. Service and Other Penetrations:  Form flashing around penetrating item and seal to
weather barrier surface.

3.04 FIELD QUALITY CONTROL
A. Do not cover installed weather barriers until required inspections have been completed.
B. Obtain approval of installation procedures by the weather barrier manufacturer based on a

mock-up installed in place, prior to proceeding with remainder of installation.
C. Take digital photographs of each portion of the installation prior to covering up.

3.05 PROTECTION
A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION
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SECTION 074113
METAL ROOF PANELS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Structural roofing system of preformed steel panels.
1. Roofing system for canopy at High School East.

B. Architectural roofing system of preformed aluminum panels.
1. Roofing system for roof at John Bennet Athletic Center.

C. Translucent roof panels.
D. Attachment system.
E. Finishes.
F. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 061000 - Rough Carpentry:  Roof sheathing.
B. Section 079200 - Joint Sealants:  Sealing joints between metal roof panel system and adjacent

construction.
C. Section 107316.13 - Metal Canopies:  Steel framing for steel roofing.

1.03 REFERENCE STANDARDS
A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for

Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix).

B. ASTM A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated
by the Hot-Dip Process.

C. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
D. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric).
E. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous

Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection.
F. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials.
G. IAS AC472 - Accreditation Criteria for Inspection Programs for Manufacturers of Metal Building

Systems.
H. ICC-ES AC188 - Acceptance Criteria for Roof Underlayments.

1.04 SUBMITTALS
A. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Summary of test results, indicating compliance with specified requirements.
2. Storage and handling requirements and recommendations.
3. Installation methods.
4. Specimen warranty.

B. Shop Drawings:  Include layouts of roof panels, details of edge and penetration conditions,
spacing and type of connections, flashings, underlayments, and special conditions.
1. Show work to be field-fabricated or field-assembled.
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C. Selection Samples:  For each roofing system specified, submit color chips representing
manufacturer's full range of available colors and patterns.

D. Verification Samples:  For each roofing system specified, submit samples of minimum size 12
inches square, representing actual roofing metal, thickness, profile, color, and texture.
1. Include typical panel joint in sample.
2. Include typical fastening detail.

E. Manufacturer Qualification Statement:  Provide documentation showing metal roof panel
fabricator is accredited under IAS AC472.

F. Test Reports:  Indicate compliance of metal roofing system to specified requirements.
G. Warranty:  Submit specified manufacturer's warranty and ensure that forms have been

completed in Owner's name and are registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.
1. Accredited by IAS in accordance with IAS AC472.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Provide strippable plastic protection on prefinished roofing panels for removal after installation.
B. Store roofing panels on project site as recommended by manufacturer to minimize damage to

panels prior to installation.
1.07 WARRANTY

A. Finish Warranty:  Provide manufacturer's special warranty covering failure of factory-applied
exterior finish on metal roof panels and agreeing to repair or replace panels that show evidence
of finish degradation, including significant fading, chalking, cracking, or peeling within specified
warranty period of twenty  years from Date of Substantial Completion.

B. Waterproofing Warranty:  Provide manufacturer's warranty for weathertightness of roofing
system, including agreement to repair or replace roofing that fails to keep out water within
specified warranty period of twenty  years from Date of Substantial Completion.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Aluminum Metal Roof Panels:
1. ATAS International, Inc ; Dutch Seam :  www.atas.com/#sle.
2. Englert, Inc.
3. Fabral.
4. Or equal .

B. Steel Metal Roof Panels:
1. MBCI; 7.2 Panel:  www.mbci.com.
2. Englert, Inc .
3. Fabral .
4. Or equal .
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2.02 METAL ROOF PANELS
A. Metal Roof Panels:  Provide complete engineered system complying with specified

requirements and capable of remaining weathertight while withstanding anticipated movement
of substrate and thermally induced movement of roofing system.

B. Metal Panels:  Factory-formed panels with factory-applied finish.
1. Steel Panels:

a. Aluminum-zinc alloy-coated steel complying with ASTM A792/A792M; minimum AZ50
coating.

b. Steel Thickness:  Minimum 24 gauge (0.024 inch).
c. Profile: Lapped seam, with integral sealant bead and exposed fastener system.
d. Width: Maximum panel coverage of 36 inches.

2. Aluminum Panels:
a. Alloy and Temper:   Aluminum complying with ASTM B209 (ASTM B209M); temper

as required for forming.
b. Thickness:  Minimum 20 gauge (0.032 inch).
c. Profile: Standing seam, with minimum 1.0 inch  seam height; concealed  fastener

system for field seaming with special tool .
d. Width: Maximum panel coverage of 19 1/4 inches.

3. Texture:  Smooth.
2.03 ATTACHMENT SYSTEM

A. Concealed System:  Provide manufacturer's standard stainless steel  concealed anchor clips
designed for specific roofing system and engineered to meet performance requirements,
including anticipated thermal movement.

B. Exposed System: Provide manufacturer's recommended hot-dipped galvanized steel  fasteners
engineered to meet performance requirements and equipped with appropriate sealant
separators to provide weathertight connections that will accommodate anticipated thermal
movement.

2.04 SECONDARY FRAMING
A. Miscellaneous Secondary Framing: Light gauge steel framing incidental to structural supports

provided under Section 107316.13.
2.05 TRANSLUCENT PANELS

A. Uninsulated Translucent Panels:  Glass-fiber-reinforced polyester, translucent plastic;
complying with ASTM D 3841, Type CC2 (general purpose), Grade 1 (weather resistant);
smooth finish on both sides.  Match profile of adjacent metal panels.
1. Verify, with manufacturers, panel weights in first two subparagraphs below.
2. Roof Panel Weight:  Not less than 8 oz./sq. ft. (2441 g/sq. m).
3. Light Transmittance:  Not less than 55 percent according to ASTM D 1494.
4. Metal Edge:  Fabricate full length of each side of panel with metal edge for seaming into

standing-seam roof panel joint.
5. Color:  White.

B. Mastic for Translucent Panels:  Nonstaining, saturated vinyl polymer as recommended by
translucent panel manufacturer for sealing laps.

C. Performance:
1. Surface-Burning Characteristics:  As determined by testing identical products according to

ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of
applicable testing agency.
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a. Flame-Spread Index:  25 or less.
b. Smoke-Developed Index:  450 or less.

2.06 FABRICATION
A. Panels:  Provide factory or field fabricated panels with applied finish and accessory items, using

manufacturer's standard processes as required to achieve specified appearance and
performance requirements.

2.07 FINISHES
A. Fluoropolymer Coil Coating System:  Manufacturer's standard multi-coat aluminum coil coating

system complying with AAMA 2605, including at least 70 percent polyvinylidene fluoride
(PVDF) resin, and at least 80 percent of coil coated aluminum surfaces having minimum total
dry film thickness (DFT) of 0.9 mil, 0.0009 inch ; color and gloss as selected from
manufacturer’s standards .

2.08 ACCESSORIES
A. Miscellaneous Sheet Metal Items:  Provide flashings, gutters, downspouts, trim, closure strips,

caps, and similar sheet metal items  of the same material, thickness, and finish as used for the
roofing panels. Items completely concealed after installation may optionally be made of
stainless steel.

B. Rib and Ridge Closures:  Provide prefabricated, close-fitting components of closed-cell
synthetic rubber, neoprene, or PVC .

C. Sealants:
1. Exposed Sealant:  Elastomeric; silicone, polyurethane, or silyl-terminated

polyether/polyurethane.
2. Concealed Sealant:  Non-curing butyl sealant or tape sealant.

D. Underlayment:  Self-adhering rubber-modified asphalt sheet complying with ASTM
D1970/D1970M; 22 mil total thickness; with strippable release film and woven polypropylene
sheet top surface.
1. Minimum Requirements:  Comply with requirements of ICC-ES AC188 for non-self-

adhesive sheet.
2. Sheet Thickness:  22 mil, 0.022 inch minimum total thickness.
3. Self Sealability:  Passing nail sealability test specified in ASTM D1970/D1970M.
4. Low Temperature Flexibility:  Passing test specified in ASTM D1970/D1970M.
5. Water Vapor Permeance:  0.1 perm, maximum, when tested in accordance with ASTM

E96/E96M Procedure A (desiccant method).
6. Manufacturers:

a. Henry Company; Blueskin RF200.
b. Polyglass USA, Inc; Polystick MTS Self-Adhered High Temperature Roof

Underlayment.
c. System Components Corporation, Inc; FelTex SA300.
d. Or equal .

PART 3  EXECUTION
3.01 EXAMINATION

A. Do not begin installation of preformed metal roof panels until substrates have been properly
prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.
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3.02 PREPARATION
A. Coordinate roofing work with provisions for roof drainage, flashing, trim, penetrations, and other

adjoining work to assure that the completed roof will be free of leaks.
B. Remove protective film from surface of roof panels immediately prior to installation. Strip film

carefully, to avoid damage to prefinished surfaces.
C. Separate dissimilar metals by applying a bituminous coating, self-adhering rubberized asphalt

sheet, or other permanent method approved by roof panel manufacturer.
D. Where metal will be in contact with wood or other absorbent material subject to wetting, seal

joints with sealing compound and apply one coat of heavy-bodied bituminous paint.
3.03 INSTALLATION

A. Overall:  Install roofing system in accordance with approved shop drawings and panel
manufacturer's instructions and recommendations, as applicable to specific project conditions.
Anchor all components of roofing system securely in place while allowing for thermal and
structural movement.
1. Install roofing system with concealed clips and fasteners, except as otherwise

recommended by manufacturer for specific circumstances.
2. Install roofing system with exposed fasteners prefinished to match panels.
3. Minimize field cutting of panels. Where field cutting is absolutely required, use methods

that will not distort panel profiles. Use of torches for field cutting is absolutely prohibited.
B. Accessories:  Install all components required for a complete roofing assembly, including

flashings, gutters, downspouts, trim, moldings, closure strips, preformed crickets, caps,
equipment curbs, rib closures, ridge closures, and similar roof accessory items.

C. Roof Panels:  Install panels in strict accordance with manufacturer's instructions, minimizing
transverse joints except at junction with penetrations.
1. Install sealant or sealant tape, as recommended by panel manufacturer, at end laps and

side joints.
D. Translucent Panels:  Attach translucent panels to structural framing with fasteners according to

manufacturer's written instructions.  Install panels perpendicular to supports unless otherwise
indicated.  Anchor translucent panels securely in place, with provisions for thermal and
structural movement.
1. Provide end laps of not less than 6 inches and side laps of not less than 1-1/2-inch

corrugations for metal roof panels.
2. Align horizontal laps with adjacent metal panels.
3. Seal intermediate end laps and side laps of translucent panels with translucent mastic.

3.04 CLEANING
A. Clean exposed sheet metal work at completion of installation. Remove grease and oil films,

excess joint sealer, handling marks, and debris from installation, leaving the work clean and
unmarked, free from dents, creases, waves, scratch marks, or other damage to the finish.

3.05 PROTECTION
A. Do not permit storage of materials or roof traffic on installed roof panels. Provide temporary

walkways or planks as necessary to avoid damage to completed work. Protect roofing until
completion of project.

B. Touch-up, repair, or replace damaged roof panels or accessories before Date of Substantial
Completion.

END OF SECTION
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SECTION 074213
METAL WALL PANELS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Manufactured metal panels for exterior wall panels , with related flashings and accessory
components .

1.02 RELATED REQUIREMENTS
A. Section 054000 - Cold-Formed Metal Framing:  Wall panel substrate.
B. Section 079200 - Joint Sealants:  Sealing joints between metal wall panel system and adjacent

construction.
C. Section 077113 - Manufactured Copings:  Coping for termination of metal wall panels.
D. Section 107316.13 - Metal Canopies:  Metal canopy to act as a frme for a metal panel clad

fascia.
1.03 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix).

B. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum
(Combined Document).

C. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
D. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric).
1.04 SUBMITTALS

A. Product Data - Wall System:  Manufacturer's data sheets on each product to be used,
including:
1. Physical characteristics of components shown on shop drawings.
2. Storage and handling requirements and recommendations.
3. Installation instructions and recommendations.

B. Shop Drawings:  Indicate dimensions, layout, joints, construction details, support clips , and
methods of anchorage.

C. Samples:  Submit two samples of wall panel and soffit panel, 12 inches by 12 inches in size
illustrating finish color, sheen, and texture.

D. Manufacturer's Qualification Statement.
E. Installer's Qualification Statement.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years of documented experience.
B. Installer Qualifications: Company specializing in installing products of the type specified in this

section with minimum three  years of  documented  experience  and approved by manufacturer .
1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect panels from accelerated weathering by removing or venting sheet plastic shipping wrap.
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B. Store prefinished material off the ground and protected from weather; prevent twisting, bending,
or abrasion; provide ventilation; slope metal sheets to ensure proper drainage.

C. Prevent contact with materials that may cause discoloration or staining of products.
1.07 WARRANTY

A. Correct defective work within a two  year period after Date of Substantial Completion for
degradation of panel finish, including color fading caused by exposure to weather.

B. Special Manufacturer’s Warranty:  On manufacturer’s standard form, in which manufacturer
agrees to repair or replace components of metal wall panel assemblies that fail in materials and
workmanship within two years from date of Substantial Completion.

C. Special Panel Finish Warranty:  On manufacturer’s standard form, in which manufacturer
agrees to repair or replace metal wall panels that display evidence of deterioration of finish
within 20 years from the date of substantial completion.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design:
1. Metal Wall Panels - Concealed Fasteners: IW Series, IW-10A manufactured by Centria.

B. Other Acceptable Manufacturers - Metal Wall Panels - Concealed Fasteners:
1. ATAS International, Inc ; Multi-Purpose Panels MPH - 12 inch : www.atas.com/#sle.
2. Petersen Aluminum Corporation ; Flush Wall Panels :  www.pac-clad.com/#sle.
3. Or equal .

2.02 MANUFACTURED METAL PANELS
A. Wall Panel System:  Factory fabricated prefinished metal panel system, site assembled.

1. Provide exterior wall panels .
2. Design and size components to support assembly dead loads, and to withstand live loads

caused by positive and negative wind pressure acting normal to plane of wall.
3. Design Pressure:  In accordance with applicable codes.
4. Maximum Allowable Deflection of Panel:  L/180 for length(L) of span.
5. Movement:  Accommodate movement within system without damage to components or

deterioration of seals, movement between system and perimeter components when
subject to seasonal temperature cycling; dynamic loading and release of loads; and
deflection of structural support framing.

6. Drainage:  Provide positive drainage to exterior for moisture entering or condensation
occurring within panel system.

7. Fabrication:  Formed true to shape, accurate in size, square, and free from distortion or
defects; pieces of longest practical lengths.

8. Corners:  Factory-fabricated in one continuous piece with minimum 2 inch returns.
B. Exterior Wall Panels:

1. Profile:  Horizontal .
2. Side Seams:  Double-interlocked, tight-fitting , sealed with continuous gaskets .
3. Material:  Precoated aluminum sheet, 20 gage, 0.032 inch minimum thickness.
4. Panel Width:  12 inches .
5. Color:  As selected by Architect from manufacturer's standard line.

C. Internal and External Corners:  Same material, thickness, and finish as exterior sheets;  profile
to suit system; brake formed  to required angles.
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D. Expansion Joints:  Same material, thickness and finish as exterior sheets; [___] gage, [___]
inch thick; manufacturer's standard brake formed type, of profile to suit system.

E. Trim:  Same material, thickness and finish as exterior sheets; brake formed to required profiles.
F. Anchors:  Stainless steel .

2.03 MATERIALS
A. Precoated Aluminum Sheet:  ASTM B209 (ASTM B209M), 3105 alloy,  O temper, smooth

surface texture; continuous-coil-coated on exposed surfaces with specified finish coating and
on panel back with specified panel back coating.

2.04 FINISHES
A. Exposed Surface Finish:  Panel manufacturer's standard polyvinylidene fluoride (PVDF)

coating, top coat over epoxy primer.
B. Fluoropolymer Coil Coating System:  Manufacturer's standard multi-coat aluminum coil coating

system complying with AAMA 2605, including at least 70 percent polyvinylidene fluoride
(PVDF) resin, and at least 80 percent of coil coated aluminum surfaces having minimum total
dry film thickness (DFT) of 0.9 mil, 0.0009 inch ; color and gloss as selected from
manufacturer’s standards .

2.05 ACCESSORIES
A. Gaskets:  Manufacturer's standard type suitable for use with system, permanently resilient;

ultraviolet and ozone resistant.
B. Concealed Sealants:  Non-curing butyl sealant or tape sealant.
C. Fasteners:  Manufacturer's standard type to suit application;  with soft neoprene washers, 

stainless steel .  Fastener cap same color as exterior panel. 
1. Metal-to-Metal Fasteners:  Self-drilling, self-tapping screws.
2. Manufacturers:

a. Substitutions:  See Section 016000 - Product Requirements.
D. Shims:  Manufacturer's recommended plastic shims.
E. Field Touch-up Paint:  As recommended by panel manufacturer.
F. Bituminous Paint:  Asphalt base.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that building framing members are ready to receive panels.
B. Verify that water-resistive barrier has been installed over substrate completely and correctly.

3.02 INSTALLATION
A. Install panels on walls in accordance with manufacturer's instructions.

1. Provide shims as required to acheive specified tollerances.
B. Protect surfaces in contact with cementitious materials and dissimilar metals with bituminous

paint.  Allow to dry prior to installation.
C. Fasten panels to structural supports; aligned, level, and plumb.
D. Locate joints over supports.
E. Lap panel ends minimum 2 inches.
F. Provide expansion joints where indicated.
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G. Use concealed fasteners unless otherwise approved by Architect.
H. Seal and place gaskets to prevent weather penetration.  Maintain neat appearance.

3.03 TOLERANCES
A. Maximum Offset From True Alignment Between Adjacent Members Butting or In Line:  1/16

inch.
B. Maximum Variation from Plane or Location Indicated on Drawings:  1/4 inch.

3.04 CLEANING
A. Remove site cuttings from finish surfaces.
B. Remove protective material from wall panel surfaces.
C. Upon completion of installation, thoroughly clean prefinished aluminum surfaces in accordance

with AAMA 609 & 610.
END OF SECTION



SECTION 075113 – BUILT-UP THERMOPLASTIC ROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

1. Section 077113 Manufactured Copings SD 100 
2. Section 077119 Manufactured Gravel Stop And Fascia Storm Defender Fascia 1500 
3. Section 221426 Roof Drains. 

1.2 SUMMARY 

A. Section Includes: 

1. Built-up asphalt roofing. 

1.3 PERFORMANCE REQUIREMENTS 

A. General Performance:  Installed membrane roofing and base flashings shall withstand specified uplift 
pressures, thermally induced movement, and exposure to weather without failure due to defective 
manufacture, fabrication, installation, or other defects in construction.  Membrane roofing and base 
flashings shall remain watertight. 

B. Material Compatibility:  Provide roofing materials that are compatible with one another under conditions 
of service and application required, as demonstrated by membrane roofing manufacturer based on testing 
and field experience. 

C. Roofing System Design:  

1. UL790 Class A Fire Testing 
2. ASCE 7-16 Uplift Resistance.  

a. HIGH SCHOOL SOUTH: 

1) Zone 1’ (Center Field) = 33.4psf 
2) Zone 1 (Field) = 58.1psf 
3) Zone 2 (Perimeter) = 76.7psf 
4) Zone 3 (Corners) = 104.5psf 

D. Solar Reflectance Index: Not less than initial when calculated according to ASTM E1980, based on 
testing identical products by a qualified testing agency. 

E. Energy Performance: Roofing system shall have an initial solar reflectance of not less than 0.82 and an 
emissivity of not less than 0.91 when tested according to CRRC-1. 

F. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and roof slopes indicated; 
testing by a qualified testing agency. Identify products with appropriate markings of applicable testing 
agency. 
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G. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify products 
with appropriate markings of applicable testing agency. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that has FM and UL listed approvals for 
membrane roofing system consistent to that used for this Project.Provide proof of RoofNav (Roof 
Navigator) number for compliance. Manufacturer shall provide at no additional expense to the Architect 
or owner, on site inspection by the roofing manufactuers inspector. Provide daily inspections while work 
is in process. Provide written reports with pictorials to insure work is installed as per specifications. 
Written reports with pictorials for work daily are to be provided and submitted to the architect indicating 
progress of work and conformance to the contract documents and manufacturers requirements as best 
recommended practice. Manufacturer shall have representation to attend every jobsite meeting. 

B. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by membrane roofing 
system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's 
special warranty. 

C. Source Limitations:  Obtain components including roof insulation, fasteners, adhesive, and etc. as 
approved by membrane roofing manufacturer. 

D. Exterior Fire-Test Exposure:  ASTM E 108, Class A; for application and roof slopes indicated, as 
determined by testing membrane roofing materials by a qualified testing agency.  Materials shall be 
identified with appropriate markings of applicable testing agency. 

E. Preliminary Roofing Conference:  Before starting roof deck construction, conduct conference at Project 
site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and 
installers whose work interfaces with or affects roofing, including installers of roof accessories 
and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's written 
instructions. 

3. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Review deck substrate requirements for conditions and finishes, including flatness and fastening. 
5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, 

and condition of other construction that will affect roofing system. 
7. Review governing regulations and requirements for insurance and certificates if applicable. 
8. Review temporary protection requirements for roofing system during and after installation. 
9. Review roof observation and repair procedures after roofing installation. 

F. Preinstallation Roofing Conference:  Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing installer, roofing system manufacturer's representative, deck installer, and 
installers whose work interfaces with or affects roofing, including installers of roof accessories 
and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's written 
instructions. 

3. Review and finalize construction schedule and verify availability of materials, installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

BUILT-UP THERMOPLASTIC ROOFING 075113 - 2 



4. Examine deck substrate conditions and finishes for compliance with requirements, including 
flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, 

and condition of other construction that will affect roofing system. 
7. Review governing regulations and requirements for insurance and certificates if applicable. 
8. Review temporary protection requirements for roofing system during and after installation. 
9. Review roof observation and repair procedures after roofing installation. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with 
manufacturer's name, product brand name and type, date of manufacture, approval or listing agency 
markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within 
the temperature range required by roofing system manufacturer.  Protect stored liquid material from direct 
sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, 
soiling, and other sources.  Store in a dry location.  Comply with insulation manufacturer's written 
instructions for handling, storing, and protecting during installation. 

D. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of 
deck. 

1.6 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions 
permit roofing system to be installed according to manufacturer's written instructions and warranty 
requirements. 

B. Maintain at least one fully charged 20 lb. (min) ABC-type dry chemical fire extinguisher for each roofing 
mechanic on the project, and have more available near the application area. 

C. A fire watch of sufficient length must be kept during and after all hot work is completed. A fire watch is 
never shorter than 1 hour after all application has been completed for a given day. A fire watch may need 
to be longer depending on the size of the roofing project and the design or configuration of the building. 

1.7 WARRANTY 

A. Refer to Section 017836.1 for warranty requirements.  

PART 2 - PRODUCTS 

2.1 BUILT-UP ROOFING MANUFACTURERS 

A. Basis of Design:  Subject to compliance with requirements, provide products by the following: 
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1. SR Products 
2. Or approved equal 

2.2 MULTI-PLY ROOFING MATERIALS 

A. Ply Sheet:  Two Plies, Asphalt-impregnated glass-fiber membrane. 

1. PREMIUM PLY 
Property Typical Value Test Method 
Breaking Strength; min; (lbf/in-width) 75 MD 

70 XMD 
ASTM D 2178 

Pliability; (pass/fail) Pass  ASTM D 2178 
Ash (%) 70-88 ASTM D 2178 
Bituminous Saturant; (lb/100ft2) 7.6 ASTM D 2178 
Mass of Desaturated Felt;(lb/100ft2) 1.9-2.2 ASTM D 2178 
Adherent Comminuted Surfacing; max 
(lb/100ft2) 

3 ASTM D 2178 

Compatibility of Felt Coating with 
Asphalt Roofing Bitumen 

Oliensis Test, 
No Exudate 

ASTM D 1370 

Dry Mass Asphalt-Impregnated Glass Felt; 
min (lb/100ft2) 
 

6  ASTM D 2178 

B. Roofing Asphalt:  As recommended by roofing system manufacturer for application. 

1. BUR PLUS or approved equal 
Property Typical Value Test Method 
Softening Point 185-205ºF ASTM D 36 
Flash Point 550ºF or greater ASTM E 92 
Penetration 15-20 units, 25ºC ASTM D 5 
Ductility 3.5 cm, 25ºC ASTM D 113 
Tensile Strength 90 psi ASTM D 412 
Elongation 150% ASTM D 412 
Asbestos Content, % 0% EPA 600/R-93/116 
Cold Temperature Bend 40ºF ASTM D 3111 
Density 1.0 or greater ASTM D 70 
Softening Point Temperature 
Fallback 

10°F or less (5 Hrs. at 
500°F, 
450g material in open 
one 
quart container) 

HRC 632 

C. Elvaloy® Modified Thermoplastic Fleece-Backed Surface Membrane: ASTM D 751 or approved equal 

1. HK 5001 or approved equal 
Property  Typical Value  Test Method  
Tear Strength, min, lbf  89 MD  

109 XMD  
ASTM D 751  

Linear Dimensional Change max, (%)  0.3 MD  
 

ASTM D 1204  

Elongation at Break, min, (%)  50 MD  
42 XMD  

ASTM D 751  

Breaking Strength, min, lbf/in.  325 MD  
324 XMD  

ASTM D 751  
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Seam Strength, (lbf)  295  ASTM D 751  
Membrane Thickness (Nominal) (in)  .060”  ASTM D 751  
Low Temperature Bend  -40°F (Pass)  ASTM D 2136  
Solar Reflectance (%)  82  ASTM C 1549  
Emissivity  .91  ASTM C 1371  
SRI  109  ASTM E 1980  
Dynamic Puncture Resistance  Pass   ASTM D 5635  
Heat Aging (%) >90 ASTM D 3045 

Accelerated Weather Test  
Fungi Resistance 

Pass  
No growth 

ASTM G 155 
ASTM G 21  

Water Immersion, max, (%)  1.20  ASTM D 570  
Static Puncture Resistance  Pass  ASTM D 5602  

2.3 FLASHING SHEET MATERIALS 

A. Elvaloy® Modified Thermoplastic Flashing Membrane: ASTM D 751 or approved equal. 

 

1. SION FS or approved equal 
Property  Typical Value  Test Method  
Tear Strength, min, lbf  89 MD  

109 XMD  
ASTM D 751  

Linear Dimensional Change max, (%)  0.3 MD  
 

ASTM D 1204  

Elongation at Break, min, (%)  35 MD  
34 XMD  

ASTM D 751  

Breaking Strength, min, lbf/in.  298 MD  
278 XMD  

ASTM D 751  

Seam Strength, (lbf)  286  ASTM D 751  
Membrane Thickness (Nominal) (in)  .060”  ASTM D 751  
Low Temperature Bend  -40°F (Pass)  ASTM D 2136  
Solar Reflectance (%)  82  ASTM C 1549  
Emissivity  .91  ASTM C 1371  
SRI  109  ASTM E 1980  
Dynamic Puncture Resistance  Pass   ASTM D 5635  
Heat Aging (%) >90 ASTM D 3045 

Accelerated Weather Test  
Fungi Resistance 

Pass  
No growth 

ASTM G 155 
ASTM G 21  

Water Immersion, max, (%)  1.20  ASTM D 570  

 

2.4 AUXILIARY MATERIALS 

A. General:  Auxiliary materials recommended by roofing manufacturer for intended use and compatible 
with specified system components. 

B. Flashing: 
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1. SION NR Detail Membrane or approved equal (non-reinforced) – Manufacturer’s standard sheet 
flashing of same material, type, reinforcement, thickness and color as KEE sheet membrane or 
approved equal. 

2. SION RM Strip-In Membrane or approved equal – strip-in membrane for HK 5001 membrane and 
SION FS Clad metal ends and joints or approved equal. 

3. SION FS Clad Metal or approved equal – 24-gauge G-90 galvanized steel laminated with a 25-mil 
thick sheet of non-reinforced Elvaloy® modified thermoplastic membrane or approved equal. 

C. Bonding Adhesive: 

1. SION FS Bonding Adhesive LV or approved equal. 

D. Fleece-Back Membrane Adhesive: 

1. BUR Plus 101 Type III Asphalt or approved equal. 

E. Pipe Boot: 

1. SION Preformed Pipe Boot or approved equal. 
2. SION Split Pipe Boot or approved equal. 

F. Walk Treds: 

1. SION Walk Tred or approved equal. 

G. Clad Metal: 

1. SION FS Clad Metal or approved equal. 
 

H. BUR System or approved equal, Asphalt Roofing Cement:  ASTM D 4586, asbestos free.  

1. RMA MASTIC or approved equal 
Property Typical Value Test Method 
Percent Solids by Weight 71% ASTM D 4586 
Percent Solids by Volume 65% ASTM D 4586 
Weight per Gallon, Pounds 8.45 ASTM D 4586 
Flash Point – minimum, °F 105 ASTM D 4586 
Viscosity @ 77°F 425,000 cps ASTM D 4586 
Long-Term Service Temperature -60°F to +160°F ASTM D 4586 
Water Resistance, Intermittent Exposure Excellent ASTM D 4586 
Water Resistance, Ponded Good ASTM D 4586 
UV Resistance Good ASTM D 4586 
Solvent Resistance Poor ASTM D 4586 
VOC <300 g/l ASTM D 4586 

I. Penetration Pocket Sealant: pourable, elastomeric, one-component, coal tar urethane sealant. 

1. PITCH PAN SEALER or approved equal 
Property Typical Value Test Method 
Asbestos Content 0% EPA 600/R-93/116 
Uniformity Pass ASTM D 4479 
Elongation 450% ASTM D 2370 
Solids by Weight 98.5% ASTM D 4479 
Density 10.6 lbs/gal. ASTM D 1475 
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Viscosity 20,000 – 25,000 
cps 

ASTM D 2196 

Flash Point 250°F minimum ASTM D 93 
VOC 25 g/l ASTM D 6511 

J. Joint Sealant:  Polyurethane; one component moisture cured, quick skin, rapid cure non-hardening, non-
sagging complying with ASTM C920, Type S, Grade NS, Class 25, Use NT, A, M, G and O. 

1. SR Sealant II or approved equal. 

K. BUR System or approved equal, Asphalt Primer:  ASTM D 41 Type II 

1. SR Asphalt Low VOC or approved equal.  

L. Glass-Fiber Fabric: SR Glass Mesh or approved equal - Woven glass-fiber cloth, treated with asphalt,  
complying with ASTM D 1668, Type I. 

M. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance 
provisions in FM Approvals 4470, designed for fastening roofing membrane components to substrate; 
tested by manufacturer for required pullout strength, and acceptable to roofing system manufacturer. 

N. Miscellaneous Accessories:  Provide those recommended by roofing system manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with the following 
requirements and other conditions affecting performance of roofing system: 

1. Verify that roof openings and penetrations are in place and curbs are set and braced and that roof 
drain bodies are securely clamped in place. 

2. Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at 
penetrations and terminations and that nailers match thicknesses of insulation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation 
according to roofing system manufacturer's written instructions.  Remove sharp projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating 
onto surfaces of other construction.  Remove roof-drain plugs when no work is taking place or when rain 
is forecast. 

3.3 BUR PLY SHEET INSTALLATION, GENERAL or Approved Equal 

A. Install roofing membrane system according to roofing system manufacturer's written instructions and 
applicable recommendations in ARMA/NRCA's "Quality Control Guidelines for the Application of 
Polymer Modified Bitumen Roofing". 
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B. Start installation of roofing membrane in presence of roofing system manufacturer's technical personnel. 

C. Coordinate installation of roofing system so insulation and other components of the roofing membrane 
system not permanently exposed are not subjected to precipitation or left uncovered at the end of the 
workday or when rain is forecast. 

1. At end of each day's work, provide tie-offs to cover exposed roofing membrane sheets and 
insulation with a course of coated felt set in roofing cement or hot roofing asphalt, with joints and 
edges sealed. 

2. Complete terminations and base flashings and provide temporary seals to prevent water from 
entering completed sections of roofing system. 

3. Remove and discard temporary seals before beginning work on adjoining roofing. 

D. Asphalt Heating:  Do not raise roofing asphalt temperature above equiviscous temperature range more 
than one hour before time of application.  Do not exceed roofing asphalt manufacturer's recommended 
temperature limits during roofing asphalt heating.  Do not heat roofing asphalt within 25 deg F of flash 
point.  Discard roofing asphalt maintained at a temperature exceeding finished blowing temperature for 
more than four hours. 

E. Asphalt Heating:  Heat and apply roofing asphalt according to roofing system manufacturer's written 
instructions. 

F. Substrate-Joint Penetrations:  Prevent roofing asphalt and adhesives from penetrating substrate joints, 
entering building, or damaging roofing system components or adjacent building construction. 

G. Ply Sheet installation further requirements: 

1. Place ply sheets to ensure water will flow over or parallel to, but never against, exposed edges. 
2. Ply should never touch ply even at roof edges, laps, tapered edge strips, and cants. 
3. Apply hot melt adhesive no more than ten feet ahead of each roll being embedded. 
4. Avoid excessive application of asphalt adhesive over top ply, leave top ply exposed with minimal 

asphalt at ply lines. 
5. Light brooming or squeegeeing may be required to aid adhesion of ply sheets, base sheets, and/or 

cap sheets. 
6. Avoid traffic on all newly installed membrane. 
7. Overlap previous day's work 24 inches. 
8. Lap ply sheet ends six inches.  Stagger end laps twelve inches minimum. 
9. Fit plies into roof drain rims, install metal flashing and finishing plies, secure clamping collars, 

and install domes. 
10. Cut out fishmouths/side laps that are not completely sealed.  Replace all sheets that are not fully 

and continuously bonded. 
11. Roof is to be inspected and approved by representative from roof system warrantor before 

application of surfacing. 
12. Follow warranty supplier's recommendations for backnailing requirements. 

H. Daily Waterstop/Tie-Ins 

1. Install "deadman" insulation filler at insulation staggers. 
2. Extend roofing plies at least twelve inches onto prepared area of adjacent roofing.  Embed plies 

into Specified Interply Adhesive.  Strip edges with twelve-inch wide ply sheet embedded 
completely in alternate uniform courses of specified interply adhesive. 

3. At beginning of next day's work, remove temporary connection by cutting felts evenly along edge 
of existing roof system.  Remove "deadman" insulation fillers 
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3.4 ELVALOY® THERMOPLASTIC MEMBRANE INSTALLATION or Approved Equal 

A. Thermoplastic Sheet Installation: 

1. Adhere to prepared substrate in a full coverage application of the specified adhesive. If hot roofing 
asphalt is specified, asphalt shall be applied at not less than 425 deg F. Application Rates: (hot 
asphalt minimum rate of 25 lbs/100 sq. ft.); cold substrate adhesive (1-1/2 – 2 gal/100 sq. ft.). 

2. Starting at the lowest point of the roof, unroll, dry set and align specified cap sheet as indicated on 
approved shop drawings. 

3. Align the cap sheet to position the selvedge to the factory lap line marked on the previous roll.  
Upon alignment, specified cap sheet is folded halfway back upon itself from the end lap direction. 

4. Hold back specified adhesive 3” from the start of selvedge. 
5. Cap sheet is hand introduced into adhesive. 
6. Cap sheet must be firmly broomed into adhesive and then rolled with a roller (minimum 200 lbs.) 

to insure proper adhesion. 
7. All seams to be made using the hot air welding method with a minimum 2” full weld at edge.  

Hand held hot-air welder, 115 volt, 1500 watt power minimum.  Motorized hot-air welder, 220 
volt, 5000 watt power minimum.  Generator minimum output of 7500 watts required. 

8. All welded seams to be probed.  Roll ends of the fleece backed cap sheet membrane are butted and 
then capped with specified 8” hot-air welded strip-in membrane.   

9. At the completion of each working day, cap sheet is lapped onto existing roof surfacing and 
secured with specified adhesive.  Remove and discard the lapped membrane at the start of the next 
workday. 

10. At no time shall cap sheet adhesive be permitted to contact the top surface of the  membrane. 
11. Roof traffic on applied areas of membrane must be restricted to eliminate asphalt staining of the 

top surface. 
12. Roof is to be inspected and approved by representative from roof system warrantor before 

application of surfacing. 

B. Laps:  Accurately align roofing membrane sheets, without stretching, and maintain uniform side and end 
laps.  Stagger end laps.  Completely bond and seal laps, leaving no voids. 

1. Repair tears and voids in laps and lapped seams not completely sealed. 
2. Apply roofing granules to cover exuded bead at laps while bead is hot. 

C. Install roofing membrane sheets so side and end laps shed water. 

3.5 BASE FLASHING INSTALLATION 

A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to 
membrane roofing system manufacturer's written instructions. 

1. Snap a chalk line 4” from toe of cant out onto roof membrane. 
2. Cut and dry fit one ply of top ply flashing membrane.  Flashing must extend 4” beyond the toe of 

the cant onto the thermoplastic field membrane and a minimum of 8” in height.  Allow for top ply 
flashing sections to overlap for a minimum of 2” hot air welds at vertical laps. 

3. Fully adhere top ply flashing above the cant using top ply flashing adhesive.  Using a roof or 
masonry trowel, apply top ply flashing adhesive to the designated surface in a monolithic film 
(approximately 8-10 sq. ft. per gallon).  Allow material to flash for a minimum of 15 minutes on 
days warmer than 70°F, and 30-45 minutes when temperatures are cooler than 70°F.  Place 
flashing membrane into the still tacky top ply flashing adhesive and work smooth with roller 
pressure.  Be sure to overlap cap sections a minimum of 2” with the overlap free of adhesive for 
hot air welding. 
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4. Mechanically fasten top of flashing to substrate using aluminum termination bars fastened a 
minimum of 12” O.C. 

5. Seal top of termination bar with specified sealant. 
6. Dry laid area of top ply flashing extends over the cant and to chalk line that is 4” beyond toe of 

cant on field surface ply of thermoplastic membrane. 
7. Hot air weld toe of top ply flashing membrane to field surface membrane using minimum 2” 

welds. 
8. Hot air weld vertical laps of top flashing ply using minimum 2” welds. 
9. Install specified counter flashing system as per detail drawings. 

3.6 AT SINGLE AND MULTIPLE PENETRATIONS-SMALL PIPES & CONDUITS 

A. Remove existing pitch pans. 

B. Install roofing system onto wood blocking. 

C. Install specified pitch pan(s) fabricated with clad metal and riveted flange corners around penetration(s) 
and attach flange to blocking 3” o.c. 

D. Do not prime pan interior or projection if two-part pitch pocket sealant is used. 

E. Cover vertical riveted seam of pitch pan with duct tape (see detail drawing).  

F. Seal flange and vertical riveted seam with flashing with minimum 2” hot air weld to Elvaloy® modified 
fleece backed thermoplastic field membrane and to clad metal flange or approved equal. 

G. Heat weld outside corners to all four (4) corners of pitch pan.  

H. Fill to pitch pan 3/4” from top with non-shrink grout, allow to set up. 

I. Seal top with specified pitch pan sealant. 

J. All penetrations will receive a bonnet or watershed as shown in detail drawings. 

3.7 AT PLUMBING VENTS 

A. Remove existing flashing and clean to bare metal. 

B. Wedge plumbing vent tight against deck. 

C. Install prefabricated plumbing vent flashing. 

D. Hot air weld flange to Elvaloy® or approved equal modified fleece backed thermoplastic membrane 
(minimum 2” weld). 

E. Secure top of boot to pipe with a stainless steel draw band or clamp and seal with specified caulking.  

1. Apply edge sealant to flange weld after probing and correcting any voids. 

BUILT-UP THERMOPLASTIC ROOFING 075113 - 10 



3.8 EQUIPMENT STANDS - "I" BEAMS AND ANGLE IRONS 

A. Remove existing flashing.  Weld 1/4 inch plate steel (where required) to open portion of beam.  Slope to 
shed water away from I-beam.  Fill beam interior below sloped plate to roof deck with batt insulation.  
Install vertical and horizontal sections of wood blocking around column.  Blocking height to be a 
minimum of 8 inches above final insulation surface.  Provide tapered edge strip and cant around stand.  
Mechanically attach to deck; miter corners.  

B. Install new roofing two inches beyond top edge of cant.  Adhere specified flashing membrane.  Overlap 
section four inches. Extend flashing ply four inches beyond toe of cant.   

C. Install Cap Ply of specified flashing membrane over the base ply.  Nail cap flashing ply to wood curb six 
inches o.c.;  extend 4 inches beyond cant, Mechanically fasten top of sheeting to substrate with one inch 
cap nails eight inches o.c.  Hot air weld base to cap flashing ply to field membrane with 2” weld. 

D. Fabricate and install new aluminum counter flashing. Mechanically fasten counter flashing to structural 
beam with compatible bar/fasteners.  Extend counter flashing two inches below top of base flashing. 
Wipe clean top surface of counter flashing with metal cleaner.  Caulk top of counter flashing, provide 
watershed, and tool neatly. 

3.9 EXPANSION JOINTS, ROOF DIVIDERS AND COPING 

A. Install new wood blocking at flashing base.  Provide tapered edge strip over installed insulation at 
blocking edge.  Firmly butt tapered edge strip to blocking.  Edge strip shall be properly adhered or 
attached to the substrate. 

B. Properly adhere or attach cant strip securely to substrate and blocking. 

C. Extend new roofing at least two inches beyond top edge of cant.  

D. Adhere flashing to flashing substrate in a continuous application of flashing adhesive.  Remove wrinkles 
and voids.  Overlap sections four inches.  Extend flashing ply four inches beyond toe of cant. 

E. Expansion Joints shall receive the following: 

1. Install vinyl water barrier over joint opening.  Allow barrier to drape four inches within joint 
opening.  Nail both sides of barrier eight inches o.c. 

2. Insert fiberglass batten insulation into expansion joint opening; fill entire opening. 

F. Surface flashing as specified. 

G. Install joint cover as shown on detail drawing. 

3.10 AT SCUPPERS 

A. Remove existing scupper liners and membrane to wood blocking. 

B. Replace rotted and untreated blocking as needed and approved by owner’s representative with new, 
treated wood blocking. 

C. Install flashing ply over wood blocking, into the port and out onto the roof 2 feet in all directions, set in a 
bed of asphalt mastic. 
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D. Install surface field membrane. 

E. Install pre-manufactured scupper formed from clad metal. 

F. Install scupper head below outside of port and new downspouts. 

G. Install cap-flashing ply with minimum 2” hot air welds to scupper flanges.  

H. Wall flashing shall extend over flanges and roof membrane out 4” past cant. 

3.11 AT GRAVEL STOP, DRIP EDGE, AND FASCIA 

A. Remove existing edge flashing system to wood blocking. 

B. Replace rotted blocking as needed and approved by building owner's representative. 

C. Provide tapered edge strip along gravel stop, over installed insulation at blocking edge.  Firmly butt 
tapered edge strip to blocking.  Fully adhere edge strip to insulation. 

D. Solidly adhere roof membrane plies completely to insulation and blocking.  Envelope felts. Ensure 
complete bond and continuity without wrinkles or voids. 

E. Install fascia system and stripping plies according to detail drawings.  

F. Heat weld edge of Elvaloy® or approved equal flashing to Elvaloy® or approved equal clad metal fascia 
flange and Elvaloy® or approved equal modified fleece backed thermoplastic field membrane with 
minimum 2” hot air welds. 

G. Install new downspouts at spill-out scupper locations.  Dimensions to match existing. 

3.12 AT EDGE/GUTTERS 

A. Remove existing edge flashing, gutters and downspouts. 

B. Replace rotted blocking as needed and approved by building owner’s representative.  Install insulation 
firmly butting against wood blocking. 

C. Solidly adhere roofing membrane plies completely to insulation blocking.  Ensure complete bond and 
continuity without wrinkles or voids.  Envelope felts. 

D. Fabricate and install new gutter with outlet tubes.  Locate outlet tubes in original position.  Slope gutter to 
outlets. 

E. Install gutter support system. 

F. Provide gutter expansion joints every 30 feet. 

G. Install fascia system and stripping plies according to detail drawings.  

H. Heat weld edge of Elvaloy® or approved equal flashing to Elvaloy® or approved equal clad metal drip 
edge flange and Elvaloy® or approved equal modified fleece backed thermoplastic field membrane with 
minimum 2” hot air welds. 
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I. Install new downspouts.  Dimensions to match existing. 

3.13 WALKWAY INSTALLATION 

A. Flexible Walkways:  Install walkway products in locations indicated.  Heat weld to substrate or adhere 
walkway products to substrate with compatible adhesive according to roofing system manufacturer's 
written instructions. 

3.14 FIELD QUALITY CONTROL 

A. Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel to inspect roofing 
installation on completion. 

B. Repair or remove and replace components of membrane roofing system where inspections indicate that 
they do not comply with specified requirements. 

C. Additional inspections, at Contractor's expense, will be performed to determine compliance of replaced or 
additional work with specified requirements. 

3.15 PROTECTING AND CLEANING 

A. Protect membrane roofing system from damage and wear during remainder of construction period.  When 
remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage, 
describing its nature and extent in a written report, with copies to Architect and Owner. 

B. Correct deficiencies in or remove membrane roofing system that does not comply with requirements; 
repair substrates; and repair or reinstall membrane roofing system to a condition free of damage and 
deterioration at time of Substantial Completion and according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 075113 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM 

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. Manufactured Products: 
a. Manufactured reglets and counterflashing. 

2. Formed Products: 
a. Formed roof drainage sheet metal fabrications. 
b. Formed wall sheet metal fabrications. 
c. Formed equipment support flashing. 

B. Related Sections: 

1. Division 06 Section "Rough Carpentry" for wood nailers, curbs, and blocking. 
2. Division 07 Section "Fiberglass Reinforced Asphalt Shingles" for installing sheet metal flashing 

and trim integral with shingle roofing. 
3. Division 07 Section "Expansion and Control Joint" for manufactured sheet metal expansion-joint 

covers. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  Sheet metal flashing and trim assemblies as indicated shall withstand wind loads, structural 
movement, thermally induced movement, and exposure to weather without failure due to defective 
manufacture, fabrication, installation, or other defects in construction.  Completed sheet metal flashing 
and trim shall not rattle, leak, or loosen, and shall remain watertight. 

B. Thermal Movements:  Provide sheet metal flashing and trim that allows for thermal movements from 
ambient and surface temperature changes. 

1. Temperature Change (Range):  120 deg F, material surfaces. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for each manufactured product and 
accessory. 

B. Shop Drawings:  Show fabrication and installation layouts of sheet metal flashing and trim, including 
plans, elevations, expansion-joint locations, and keyed details.  Distinguish between shop- and field-
assembled work.  Include the following: 

1. Identification of material, thickness, weight, and finish for each item and location in Project. 
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2. Details for forming sheet metal flashing and trim, including profiles, shapes, seams, and 
dimensions. 

3. Details for joining, supporting, and securing sheet metal flashing and trim, including layout of 
fasteners, cleats, clips, and other attachments.  Include pattern of seams. 

4. Details of termination points and assemblies, including fixed points. 
5. Details of expansion joints and expansion-joint covers, including showing direction of expansion 

and contraction. 
6. Details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and counter flashings 

as applicable. 
7. Details of special conditions. 
8. Details of connections to adjoining work. 
9. Detail formed flashing and trim at a scale of not less than 1-1/2 inches per 12. 

C. Samples for Initial Selection:  For each type of sheet metal flashing, trim, and accessory indicated with 
factory-applied color finishes involving color selection. 

D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size 
indicated below: 

1. Sheet Metal Flashing:  12 inches long by actual width of unit, including finished seam and in 
required profile.  Include fasteners, cleats, clips, closures, and other attachments. 

2. Trim, Metal Closures, Expansion Joints, Joint Intersections, and Miscellaneous Fabrications:  12 
inches long and in required profile.  Include fasteners and other exposed accessories. 

3. Accessories and Miscellaneous Materials:  Full-size Sample. 
4. Anodized Aluminum Samples:  Samples to show full range to be expected for each color required. 

E. Qualification Data:  For qualified fabricator. 

F. Maintenance Data:  For sheet metal flashing, trim, and accessories to include in maintenance manuals. 

G. Warranty:  Sample of special warranty. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate sheet metal flashing 
and trim similar to that required for this Project and whose products have a record of successful in-service 
performance. 

B. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" 
unless more stringent requirements are specified or shown on Drawings. 

C. Copper Sheet Metal Standard:  Comply with CDA's "Copper in Architecture Handbook." Conform to 
dimensions and profiles shown unless more stringent requirements are indicated. 

D. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic 
effects and set quality standards for fabrication and installation. 

1. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial 
Completion. 

E. Preinstallation Conference:  Conduct conference at Project site. 
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1. Meet with Owner, Architect, Owner's insurer if applicable, Installer, and installers whose work 
interfaces with or affects sheet metal flashing and trim including installers of roofing materials, 
roof accessories, unit skylights, and roof-mounted equipment. 

2. Review methods and procedures related to sheet metal flashing and trim. 
3. Examine substrate conditions for compliance with requirements, including flatness and attachment 

to structural members. 
4. Review special roof details, roof drainage, roof penetrations, equipment curbs, and condition of 

other construction that will affect sheet metal flashing. 
5. Document proceedings, including corrective measures and actions required, and furnish copy of 

record to each participant. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not store sheet metal flashing and trim materials in contact with other materials that might cause 
staining, denting, or other surface damage.  Store sheet metal flashing and trim materials away from 
uncured concrete and masonry. 

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high 
humidity, except to the extent necessary for the period of sheet metal flashing and trim installation. 

1.7 WARRANTY 

A. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to repair 
finish or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied 
finishes within specified warranty period. 

1. Exposed Panel Finish:  Deterioration includes, but is not limited to, the following: 
a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 
 

2.1 MANUFACTURED SHEET METAL FLASHING AND TRIM 

A. Reglets:  Units of type, material, and profile indicated, formed to provide secure interlocking of separate 
reglet and counterflashing pieces, and compatible with flashing indicated with factory-mitered and -
welded corners and junctions] [with interlocking counterflashing on exterior face, of same metal as reglet. 

1. Basis-of-Design: Subject to compliance with requirements, provide products by the following:  
a. Fry Reglet Corporation. 

1) Reglet Model “MA” Masonry Reglet 
2) Reglet Model “SM” Surface Mounted 
3) Counter Flashing Model “Springlok Flashing” 

b. Or approved equal 
2. Material: Stainless steel, Type 304 - .020 inch. Retain reglet types and accessories required from 

first five subparagraphs below. 
3. Masonry Type:  Provide with offset top flange for embedment in masonry mortar joint. 
4. Accessories: 

a. Counterflashing Wind-Restraint Clips:  Provide clips to be installed before counterflashing 
to prevent wind uplift of counterflashing lower edge. 
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5. Finish:  Type 304 – Standard Uncoated Finish. 

2.2 FABRICATION, GENERAL 

A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's 
"Architectural Sheet Metal Manual" that apply to design, dimensions, geometry, metal thickness, and 
other characteristics of item indicated.  Fabricate items at the shop to greatest extent possible. 

1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with performance 
requirements, but not less than that specified for each application and metal. 

2. Obtain field measurements for accurate fit before shop fabrication. 
3. Form sheet metal flashing and trim without excessive oil canning, buckling, and tool marks and 

true to line and levels indicated, with exposed edges folded back to form hems. 
4. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on 

faces exposed to view. 

B. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to a 
tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset of 
adjoining faces and of alignment of matching profiles. 

C. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to 
tolerances specified in MCA's "Guide Specification for Residential Metal Roofing." 

D. Sealed Joints:  Form non-expansion but movable joints in metal to accommodate elastomeric sealant. 

E. Expansion Provisions:  Where lapped expansion provisions cannot be used, form expansion joints of 
intermeshing hooked flanges, not less than 1 inch, filled with butyl sealant concealed within joints. 

F. Fabricate cleats and attachment devices from same material as accessory being anchored or from 
compatible, noncorrosive metal. 

G. Fabricate cleats and attachment devices of sizes as recommended by SMACNA's "Architectural Sheet 
Metal Manual" and by FMG Loss Prevention Data Sheet 1-49 for application, but not less than thickness 
of metal being secured. 

H. Seams:  Fabricate nonmoving seams with flat-lock seams.  Tin edges to be seamed, form seams, and 
solder. 

I. Seams:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with elastomeric sealant 
unless otherwise recommended by sealant manufacturer for intended use. Rivet joints where necessary 
for strength. 

J. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with 
epoxy seam sealer. Rivet joints where necessary for strength. 

K. Do not use graphite pencils to mark metal surfaces. 

2.3 WALL SHEET METAL FABRICATIONS 

A. Opening Flashings in Frame Construction:  Fabricate head, sill, jamb, and similar flashings to extend 8 
inches beyond wall openings.  Form head and sill flashing with 4 inch high, end dams.  Fabricate from 
the following materials: 
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1. Stainless Steel:  Type 304; 26 gauge  

2.4 MISCELLANEOUS SHEET METAL FABRICATIONS 

A. Equipment Support Flashing:  Fabricate from the following materials: 

1. Stainless Steel:  0.028 inch thick. 

PART 3 - EXECUTION 
 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions 
and other conditions affecting performance of the Work. 

1. Verify compliance with requirements for installation tolerances of substrates. 
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored. 

B. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance 
of the Work. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 UNDERLAYMENT INSTALLATION 

A. General:  Install underlayment as indicated on Drawings. 

B. Self-Adhering Sheet Underlayment:  Install self-adhering sheet underlayment, wrinkle free.  Apply 
primer if required by underlayment manufacturer.  Comply with temperature restrictions of underlayment 
manufacturer for installation; use primer rather than nails for installing underlayment at low temperatures.  
Apply in shingle fashion to shed water, with end laps of not less than 6 inches staggered 24 inches 
between courses.  Overlap side edges not less than 3-1/2 inches.  Roll laps with roller.  Cover 
underlayment within 14 days. 

3.3 INSTALLATION, GENERAL 

A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in place, with 
provisions for thermal and structural movement.  Use fasteners, solder, welding rods, protective coatings, 
separators, sealants, and other miscellaneous items as required to complete sheet metal flashing and trim 
system. 

1. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat seams 
with minimum exposure of solder, welds, and sealant. 

2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  
Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal. 

3. Space cleats not more than 12 inches apart.  Anchor each cleat with two fasteners.  Bend tabs over 
fasteners. 

4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool 
marks. 

5. Install sealant tape where indicated. 
6. Torch cutting of sheet metal flashing and trim is not permitted. 
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7. Do not use graphite pencils to mark metal surfaces. 

B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against 
galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as 
recommended by SMACNA. 

1. Coat back side of uncoated aluminum and stainless-steel sheet metal flashing and trim with 
bituminous coating where flashing and trim will contact wood, ferrous metal, or cementitious 
construction. 

2. Underlayment:  Where installing metal flashing directly on cementitious or wood substrates, 
install a course of felt underlayment and cover with a slip sheet or install a course of polyethylene 
sheet. 

C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement 
joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or intersection.  Where 
lapped expansion provisions cannot be used or would not be sufficiently watertight, form expansion joints 
of intermeshing hooked flanges, not less than 1 inch deep, filled with sealant concealed within joints. 

D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood sheathing not less than 1-1/4 inches for 
nails and not less than 3/4 inch for wood screws metal decking not less than recommended by fastener 
manufacturer to achieve maximum pull-out resistance. 

E. Seal joints as shown and as required for watertight construction. 

1. Where sealant-filled joints are used, embed hooked flanges of joint members not less than 1 inch 
into sealant.  Form joints to completely conceal sealant.  When ambient temperature at time of 
installation is moderate, between 40 and 70 deg F, set joint members for 50 percent movement 
each way.  Adjust setting proportionately for installation at higher ambient temperatures.  Do not 
install sealant-type joints at temperatures below 40 deg F. 

2. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint 
Sealants." 

F. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges of sheets 
to be soldered to a width of 1-1/2 inches, except reduce pre-tinning where pre-tinned surface would show 
in completed Work. 

1. Do not solder metallic-coated steel and aluminum sheet. 
2. Do not use torches for soldering.  Heat surfaces to receive solder and flow solder into joint.  Fill 

joint completely.  Completely remove flux and spatter from exposed surfaces. 
3. Stainless-Steel Soldering:  Tin edges of uncoated sheets using solder recommended for stainless 

steel and acid flux.  Promptly remove acid flux residue from metal after tinning and soldering.  
Comply with solder manufacturer's recommended methods for cleaning and neutralization. 

4. Copper Soldering:  Tin edges of uncoated copper sheets using solder for copper. 

G. Rivets:  Rivet joints in uncoated aluminum where indicated and where necessary for strength. 

3.4 ROOF FLASHING INSTALLATION 

A. General:  Install sheet metal flashing and trim to comply with performance requirements, sheet metal 
manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  
Provide concealed fasteners where possible, set units true to line, and level as indicated.  Install work 
with laps, joints, and seams that will be permanently watertight and weather resistant. 
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3.5 WALL FLASHING INSTALLATION 

A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture according to 
SMACNA recommendations and as indicated.  Coordinate installation of wall flashing with installation 
of wall-opening components such as windows, doors, and louvers. 

B. Opening Flashings in Frame Construction:  Install continuous head, sill, jamb, and similar flashings to 
extend 4 inches beyond wall openings. 

3.6 ERECTION TOLERANCES 

A. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerance of 1/4 
inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset of adjoining faces and of 
alignment of matching profiles. 

B. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerances specified 
in MCA's "Guide Specification for Residential Metal Roofing." 

3.7 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder. 

C. Clean off excess sealants. 

D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed 
unless otherwise indicated in manufacturer's written installation instructions.  On completion of 
installation, remove unused materials and clean finished surfaces.  Maintain in a clean condition during 
construction. 

E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

END OF SECTION 076200 
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SECTION 077100 - ROOF SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Copings. 
2. Roof-edge flashings. 

1.2 PERFORMANCE REQUIREMENTS 

A. FM Approvals' Listing:  Manufacture and install copings, roof-edge flashings that are listed in FM 
Approvals' "RoofNav" and approved for windstorm classification, Class 1-105.  Identify materials with 
FM Approvals' markings. 

B. SPRI Wind Design Standard:  Manufacture and install copings and roof-edge flashings tested according 
to SPRI ES-1 and capable of resisting the following design pressures: 

1. Design Pressure:  104.5 psf. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For roof specialties.  Include plans, elevations, expansion-joint locations, keyed details, 
and attachments to other work.  Distinguish between plant- and field-assembled work. 

C. Samples:  For each exposed product and for each color and texture specified. 

D. Product test reports. 

E. Maintenance data. 

F. Warranty:  Sample of special warranty. 

1.4 QUALITY ASSURANCE 

A. Pre-installation Conference:  Conduct conference at Project site. 

1.5 WARRANTY 

A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which manufacturer agrees to 
repair finish or replace roof specialties that show evidence of deterioration of factory-applied finishes 
within 20 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 EXPOSED METALS 

A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish 
required, with temper to suit forming operations and performance required. 

1. Surface:  Smooth, flat finish. 
2. Exposed Coil-Coated Finishes:  Prepare, pretreat, and apply coating to exposed metal surfaces to 

comply with coating and resin manufacturers' written instructions. 

a. High performance multicoat-cured 70% Kynar 500 Polyvinylidene Fluoride (PVDF) 
Fluropon coating per manufacturer color samples.  

3. Color Anodic Finish, Coil Coated:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or 
thicker. 

2.2 CONCEALED METALS 

A. Aluminum Sheet (for PLC-4 and GS-1):  ASTM B 209 (ASTM B 209M), alloy and temper 
recommended by manufacturer for type of use and structural performance indicated, mill finished.  

B. Aluminum Extrusions (for PLGS-8.0):  ASTM B 221 (ASTM B 221M), alloy and temper recommended 
by manufacturer for type of use and structural performance indicated, mill finished. 

2.3 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous 
items required by manufacturer for a complete installation. 

B. Fasteners:  Manufacturer's recommended fasteners, suitable for application and designed to meet 
performance requirements.  Furnish the following unless otherwise indicated: 

1. Exposed Penetrating Fasteners:  Gasketed screws with hex washer heads matching color of sheet 
metal. 

2. Fasteners for Aluminum:  Aluminum or Series 300 stainless steel. 

C. Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant of type, grade, class, and use 
classifications required by roofing-specialty manufacturer for each application. 

2.4 COPINGS 

A. Copings:  Manufactured coping system consisting of formed-metal coping cap in section lengths not 
exceeding 10 feet, concealed anchorage; corner units, end cap units, and concealed splice plates with 
same finish as coping caps. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product by the 
following: 

a. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc. 
b. Or approved equal. 
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2. Coping-Cap Material:  Formed aluminum: 

a. Model: PLC-4 or approved equal. 
b. Thickness: .050 inch 
c. Color:  As selected by Architect from manufacturer's full range 

3. Corners:  Factory mitered and continuously welded. 
4. Coping-Cap Attachment Method:  Face leg hooked to continuous cleat with back leg fastener 

exposed, fabricated from coping-cap material. 
5. Snap-on-Coping Anchor Plates:  Concealed, galvanized-steel sheet, 12 inches wide, with integral 

cleats. 
6. Face Leg Cleats:  Concealed, continuous galvanized-steel sheet. 
7. Coping Accessories: Extenders with continuous hold-down cleats. 

2.5 ROOF-EDGE FLASHINGS 

A. Roof-Edge Fascia:  Manufactured, two-piece, roof-edge fascia consisting of snap-on metal fascia cover in 
section lengths not exceeding 10 feet and a continuous formed- or extruded-aluminum anchor bar with 
integral drip-edge cleat to engage fascia cover.  Provide matching corner units. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product by the 
following: 

a. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc. 
b. Or approved equal. 

2. Fascia Cover: Formed Aluminum: 
a. Model: PLGS-8.0 or approved equal. 
b. Thickness: .050 inches 
c. Color: As selected by Architect from manufacturer’s full range. 

3. Corners:  Factory mitered and continuously welded. 
4. Splice Plates:  Concealed, of same material, finish, and shape as fascia cover. 

B. One-Piece Gravel Stops:  Manufactured, one-piece, metal gravel stop in section lengths not exceeding 10 
feet, with a horizontal flange and vertical leg[, drain-through] fascia[ terminating in a drip edge], and 
concealed splice plates of same material, finish, and shape as gravel stop.  Provide matching corner units. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product by the 
following: 

a. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc. 
b. Or approved equal. 

2. Gravel Stop: Formed Aluminum 
a. Model: GS-1 or approved equal 
b. Thickness: .050 inches 
c. Color: As selected by Architect from manufacturer’s full range. 

3. Corners:  Factory mitered and continuously welded. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. General:  Install roof specialties according to manufacturer's written instructions.  Anchor roof specialties 
securely in place, with provisions for thermal and structural movement.  Use fasteners, solder, protective 
coatings, separators, sealants, and other miscellaneous items as required to complete roof-specialty 
systems. 

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning and 
without warping, jogs in alignment, buckling, or tool marks. 

2. Provide uniform, neat seams with minimum exposure of solder and sealant. 
3. Install roof specialties to fit substrates and to result in watertight performance.  Verify shapes and 

dimensions of surfaces to be covered before manufacture. 
4. Torch cutting of roof specialties is not permitted. 
5. Install underlayment with adhesive for temporary anchorage.  Apply in shingle fashion to shed 

water, with lapped joints of not less than 2 inches. Roll laps of self-adhering sheet underlayment 
with roller; cover within 14 days. 

B. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals from contact 
with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by 
other permanent separation as recommended by manufacturer. 

1. Coat concealed side of uncoated aluminum roof specialties with bituminous coating where in 
contact with wood, ferrous metal, or cementitious construction. 

2. Underlayment:  Where installing metal flashing directly on cementitious or wood substrates, 
install a course of felt underlayment and cover with a slip sheet. 

C. Expansion Provisions:  Allow for thermal expansion of exposed roof specialties. 

1. Space movement joints at a maximum of 10 feet with no joints within 18 inches of corners or 
intersections unless otherwise shown on Drawings. 

2. When ambient temperature at time of installation is between 40 and 70 deg F, set joint members 
for 50 percent movement each way.  Adjust setting proportionately for installation at higher 
ambient temperatures. 

D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood blocking or sheathing not less than 1-1/4 
inches for nails and not less than 3/4 inch for wood screws. 

E. Seal joints with sealant as required by roofing-specialty manufacturer. 

F. Seal joints as required for watertight construction.  Place sealant to be completely concealed in joint.  Do 
not install sealants at temperatures below 40 deg F. 

G. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges of sheets 
to be soldered to a width of 1-1/2 inches except reduce pre-tinning where pre-tinned surface would show 
in completed Work.  Tin edges of uncoated copper sheets using solder for copper.  Do not use torches for 
soldering.  Heat surfaces to receive solder and flow solder into joint.  Fill joint completely.  Completely 
remove flux and spatter from exposed surfaces. 
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3.2 COPING INSTALLATION 

A. Install cleats, anchor plates, and other anchoring and attachment accessories and devices with concealed 
fasteners. 

B. Anchor copings to meet performance requirements. 

1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor plates anchored 
to substrate at manufacturer's required spacing that meets performance requirements. 

3.3 ROOF-EDGE FLASHING INSTALLATION 

A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed fasteners. 

B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to meet 
performance requirements. 

3.4 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION 

A. General:  Install components to produce a complete roof-edge drainage system according to 
manufacturer's written instructions. 

B. Gutters:  Join and seal gutter lengths.  Allow for thermal expansion.  Attach gutters to firmly anchored 
gutter supports spaced not more than 12 inches apart.  Attach ends with rivets and solder to make 
watertight.  Slope to downspouts. 

1. Install gutter with expansion joints at a minimum of 25 feet apart.  Install expansion joint caps. 

C. Downspouts:  Join sections with manufacturer's standard telescoping joints.  Provide hangers with 
fasteners designed to hold downspouts securely to walls and 1 inch away from walls; locate fasteners at 
top and bottom and at approximately 60 inches o.c. 

D. Parapet Scuppers:  Install scuppers where indicated through parapet.  Continuously support scupper, set 
to correct elevation, and seal flanges to interior wall face, over cants or tapered edge strips, and under 
roofing membrane. 

E. Conductor Heads:  Anchor securely to wall with elevation of conductor top edge 1 inch below scupper 
discharge. 

3.5 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder and sealants. 

C. Remove temporary protective coverings and strippable films as roof specialties are installed. 

END OF SECTION 077100 
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SECTION 079100
PREFORMED JOINT SEALS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Preformed strip seals.
1.02 RELATED REQUIREMENTS

A. Section 079200 - Joint Sealants:  Liquid and mastic joint sealants and their backing materials.
1.03 REFERENCE STANDARDS
1.04 SUBMITTALS

A. Product Data:  Manufacturer's technical data sheets for each product, including chemical
composition, movement capability, color availability, limitations on application, and installation
instructions.

B. Samples for Color Selection:  4 inch long pieces of each color available; at least 2 samples of
each color.

C. Installer's Qualification Statement.
1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified in this
section with at least three years of documented experience.

1.06 WARRANTY
A. Correct defective work within a two year period after Date of Substantial Completion.
B. Warranty:  Include coverage for installed sealers that fail to achieve watertight seal or exhibit

loss of adhesion or cohesion.
PART 2  PRODUCTS
2.01 PREFORMED STRIP SEALS

A. Preformed Strip Seal:  Factory formed profile for adhered application to face of joint substrate.
1. Measure size of existing joints before selecting seal width.
2. Provide compatible materials for application as recommended by manufacturer.
3. Applications:

a. Exterior wall expansion joints.
4. Manufacturers:

a. EMSEAL Joint Systems, Ltd; Colorseal.
b. Willseal LLC; Willseal 600.
c. Or equal .

2.02 ACCESSORIES
A. Adhesive:  As recommended by seal manufacturer.
B. Masking Tape:  Self-adhesive, nonabsorbent, non-staining, removable without adhesive

residue, and compatible with surfaces adjacent to joints and strip seal.
C. Substrate Cleaner:  Non-corrosive, non-staining type recommended by seal manufacturer;

compatible with joint forming materials.
D. Primer:  Type recommended by seal manufacturer to suit application; non-staining.
E. Backing Tape:  Self-adhesive polyethylene tape with surface that seal will not adhere to.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that joints are ready to receive this work.
B. Measure joint dimensions and verify that seal products are of the correct size to properly seal

the joints.
3.02 PREPARATION

A. Properly prepare construction components adjacent to the work of this section to prevent
damage and disfigurement due to this work.

3.03 INSTALLATION
A. Install in accordance with manufacturer's written instructions.
B. Preformed Strip Seals:

1. Install when ambient temperature is within recommended application temperature range of
adhesive, and consult with manufacturer before installing outside this temperature range.

2. Prepare joints and install seals in accordance with manufacturer's written
recommendations.

3. Remove loose materials and foreign matter that could impair adhesion.
4. When installing over existing non-functioning sealant, remove portions of existing

installation that protrude beyond surface; install backing tape on surface of existing
sealant installation to prevent adhesion of strip seal.

3.04 CLEANING
A. Clean adjacent soiled surfaces.

3.05 PROTECTION
A. Protect joints from damage until adhesives have properly cured.

END OF SECTION



 
SECTION 079113 – BACKER RODS 

 
 

 
PART 1  GENERAL 
 
1.1 SECTION INCLUDES 
 
 A. Application of closed-cell foam backer rod. 
 
1.2 RELATED SECTIONS 
 
 

A. Section 040120 – Maintenance of Unit Masonry 
 
1.3 REFERENCES 
 

A. ASTM C 1330 - Standard Specification for Cylindrical Sealant Backing. 
 
1.4 SUBMITTALS 
 

A. Comply with Section 013300 - Submittal Procedures.  
 
B. Submit manufacturer's product data and application instructions.  

 
1.5 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver materials to site in manufacturer's original, unopened containers and packaging, with 
 labels clearly identifying product name and manufacturer.  

  
 B. Store materials in a clean, dry area in accordance with manufacturer's instructions. 
 

C. Protect materials during handling and application to prevent damage. 
 
 
PART 2 PRODUCTS 
 
2.1 MANUFACTURER 
 

A. Basis-of-Design: Subject to compliance with requirements, provide product by the following: 
 

1. W. R. MEADOWS, INC. 
 a. Product: Kool-Rod Backer Rod 
2. Or Approved equal. 

 
2.2 MATERIALS 
 

A. Performance Based Specification:  backer rod joint filler shall be flexible, lightweight, non-staining, 
polyethylene, and closed cell.  It shall be a chemical-resistant, ultraviolet stable, non-absorbent, low 
density, compressible foam. 
  

 
PART 3  EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine areas to receive backer rod. Notify architect if areas are not acceptable. Do not begin 
application until unacceptable conditions have been corrected. 

3.02 APPLICATION 
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A. Install backer rod in accordance with manufacturer's instructions. 
 

B. Ensure joint or opening is clean, dry and free of obstructions.   
 
C. Select the proper backer rod diameter and cut to length or use directly from the spool.   
 
D. Uniformly install backer rod with a blunt instrument or roller at a level recommended by the sealant 

manufacturer, specifier or architect. 
 
E. Seal the concrete with joint sealant. 

 
3.3 PROTECTION 
 

A. Protect pavement joint sealant from traffic until fully cured. 
 

 
END OF SECTION 079113 
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SECTION 079200
JOINT SEALANTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nonsag gunnable joint sealants.
B. Joint backings and accessories.

1.02 RELATED REQUIREMENTS
A. Section 079100 - Preformed Joint Seals:  Precompressed foam, gaskets, and strip seals.
B. Section 087100 - Door Hardware:  Setting exterior door thresholds in sealant.
C. Section 088000 - Glazing:  Glazing sealants and accessories.

1.03 REFERENCE STANDARDS
A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by

Means of a Durometer.
B. ASTM C834 - Standard Specification for Latex Sealants.
C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants.
D. ASTM C1193 - Standard Guide for Use of Joint Sealants.
E. ASTM C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold Liquid-

Applied Sealants.
F. ASTM C1521 - Standard Practice for Evaluating Adhesion of Installed Weatherproofing Sealant

Joints.
G. SCAQMD 1168 - Adhesive and Sealant Applications.

1.04 SUBMITTALS
A. Product Data for Sealants:  Submit manufacturer's technical data sheets for each product to be

used, that includes the following.
1. Physical characteristics, including movement capability, VOC content, hardness, cure

time, and color availability.
2. List of backing materials approved for use with the specific product.
3. Substrates that product is known to satisfactorily adhere to and with which it is compatible.
4. Substrates the product should not be used on.
5. Substrates for which use of primer is required.
6. Installation instructions, including precautions, limitations, and recommended backing

materials and tools.
7. Certification by manufacturer indicating that product complies with specification

requirements.
B. Product Data for Accessory Products:  Submit manufacturer's technical data sheet for each

product to be used, including physical characteristics, installation instructions, and
recommended tools.

C. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's color
cards showing standard colors available for selection.

D. Samples for Verification:  Where custom sealant color is specified, obtain directions from
Architect and submit at least two physical samples for verification of color of each required
sealant.

E. Preinstallation Field Adhesion Test Plan:  Submit at least two weeks prior to start of installation.
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F. Field Quality Control Plan:  Submit at least two weeks prior to start of installation.
G. Preinstallation Field Adhesion Test Reports:  Submit filled out Preinstallation Field Adhesion

Test Reports log within 10 days after completion of tests; include bagged test samples and
photographic records.

H. Installation Log:  Submit filled out log for each length or instance of sealant installed.
I. Field Quality Control Log:  Submit filled out log for each length or instance of sealant installed,

within 10 days after completion of inspections/tests; include bagged test samples and
photographic records, if any.

1.05 QUALITY ASSURANCE
A. Maintain one copy of each referenced document covering installation requirements on site.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
C. Installer Qualifications:  Company specializing in performing the work of this section and with at

least three years of documented experience.
D. Testing Agency Qualifications:  Independent firm specializing in performing testing and

inspections of the type specified in this section.
E. Preinstallation Field Adhesion Test Plan:  Include destructive field adhesion testing of one

sample of each combination of sealant type and substrate, except interior acrylic latex sealants,
and include the following for each tested sample.
1. Identification of testing agency.
2. Preinstallation Field Adhesion Test Log Form:  Include the following data fields, with

known information filled out.
a. Substrate; if more than one type of substrate is involved in a single joint, provide two

entries on form, for testing each sealant substrate side separately.
b. Test date.
c. Location on project.
d. Sealant used.
e. Stated movement capability of sealant.
f. Test method used.
g. Date of installation of field sample to be tested.
h. Date of test.
i. Copy of test method documents.
j. Age of sealant upon date of testing.
k. Test results, modeled after the sample form in the test method document.
l. Indicate use of photographic record of test.

F. Field Quality Control Plan:
1. Visual inspection of entire length of sealant joints.
2. Non-destructive field adhesion testing of sealant joints, except interior acrylic latex

sealants.
a. For each different sealant and substrate combination, allow for one test every 12

inches in the first 10 linear feet of joint and one test every 24 inches thereafter.
b. If any failures occur in the first 10 linear feet, continue testing at 12 inch intervals at

no extra cost to Owner.
3. Destructive field adhesion testing of sealant joints, except interior acrylic latex sealant.

a. For each different sealant and substrate combination, allow for one test every 100
feet in the first 1000 linear feet, and one test per 1000 linear feet thereafter, or once
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per floor on each elevation.
b. If any failures occur in the first 1000 linear feet, continue testing at  frequency of one

test per 500 linear feet at no extra cost to Owner.
4. Field testing agency's qualifications.
5. Field Quality Control Log Form:  Show same data fields as on Preinstallation Field

Adhesion Test Log, with known information filled out and lines for multiple tests per
sealant/substrate combinations; include visual inspection and specified field testing; allow
for possibility that more tests than minimum specified may be necessary.

G. Field Adhesion Test Procedures:
1. Allow sealants to fully cure as recommended by manufacturer before testing.
2. Have a copy of the test method document available during tests.
3. Take photographs or make video records of each test, with joint identification provided in

the photos/videos; for example, provide small erasable whiteboard positioned next to joint.
4. Record the type of failure that occurred, other information required by test method, and

the information required on the Field Quality Control Log.
5. When performing destructive tests, also inspect the opened joint for proper installation

characteristics recommended by manufacturer, and report any deficiencies.
6. Deliver the samples removed during destructive tests in separate sealed plastic bags,

identified with project, location, test date, and test results, to Owner.
7. If any combination of sealant type and substrate does not show evidence of minimum

adhesion or shows cohesion failure before minimum adhesion, report results to Architect.
H. Non-Destructive Field Adhesion Test:  Test for adhesion in accordance with ASTM C1521,

using Nondestructive Spot Method.
1. Record results on Field Quality Control Log.
2. Repair failed portions of joints.

I. Destructive Field Adhesion Test:  Test for adhesion in accordance with ASTM C1521, using
Destructive Tail Procedure.
1. Sample:  At least 18 inch long.
2. Minimum Elongation Without Adhesive Failure:  Consider the tail at rest, not under any

elongation stress; multiply the stated movement capability of the sealant in percent by two;
then multiply 1 inch by that percentage; if adhesion failure occurs before the "1 inch mark"
is that distance from the substrate, the test has failed.

3. If either adhesive or cohesive failure occurs prior to minimum elongation, take necessary
measures to correct conditions and re-test; record each modification to products or
installation procedures.

4. Record results on Field Quality Control Log.
5. Repair failed portions of joints.

J. Field Adhesion Tests of Joints:  Test for adhesion using most appropriate method in
accordance with ASTM C1521, or other applicable method as recommended by manufacturer.

1.06 WARRANTY
A. Correct defective work within a five year period after Date of Substantial Completion.
B. Warranty:  Include coverage for installed sealants and accessories that fail to achieve

 watertight seal , exhibit loss of adhesion or cohesion, or do not cure.
PART 2  PRODUCTS
2.01 JOINT SEALANT APPLICATIONS

A. Scope:
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1. Exterior Joints:  Seal open joints, whether or not the joint is indicated on drawings, unless
specifically indicated not to be sealed. Exterior joints to be sealed include, but are not
limited to, the following items.
a. Wall expansion and control joints.
b. Joints between door, window, and other frames and adjacent construction.
c. Joints between different exposed materials.
d. Openings below ledge angles in masonry.
e. Other joints indicated below.

2. Interior Joints:  Do not seal interior joints unless specifically indicated to be sealed. Interior
joints to be sealed include, but are not limited to, the following items.
a. Joints between door, window, and other frames and adjacent construction.
b. Other joints indicated below.

3. Do not seal the following types of joints.
a. Intentional weepholes in masonry.
b. Joints indicated to be treated with manufactured expansion joint cover or some other

type of sealing device.
c. Joints where sealant is specified to be provided by manufacturer of product to be

sealed.
d. Joints where installation of sealant is specified in another section.
e. Joints between suspended panel ceilings/grid and walls.

B. Exterior Joints:  Use non-sag polyurethane sealant, unless otherwise indicated.
1. Control and Expansion Joints in Concrete Paving:  Self-leveling polyurethane "traffic-

grade" sealant.
C. Interior Joints:  Use non-sag polyurethane sealant, unless otherwise indicated.

1. Wall and Ceiling Joints in Non-Wet Areas:  Acrylic emulsion latex sealant.
2. Joints between Fixtures in Wet Areas and Floors, Walls, and Ceilings:  Mildew-resistant

silicone sealant; white .
3. Other Floor Joints:  Non-sag polyurethane "traffic-grade" sealant.

D. Interior Wet Areas:  restrooms ; fixtures in wet areas include plumbing fixtures and countertops .
2.02 JOINT SEALANTS - GENERAL

A. Sealants and Primers:  Provide products having lower volatile organic compound (VOC)
content than indicated in SCAQMD 1168.

2.03 NONSAG JOINT SEALANTS
A. Mildew-Resistant Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; single component,

mildew resistant; not expected to withstand continuous water immersion or traffic.
1. Color:  White.
2. Manufacturers:

a. Pecora Corporation; Pecora 898 NST (Non-Staining Technology).
b. Sika Corporation; Sikasil GP.
c. Or equal .

B. Polyurethane Sealant:  ASTM C920, Grade NS, Uses M and A; single or multi-component; not
expected to withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 25 percent, minimum.
2. Hardness Range:  20 to 35, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Service Temperature Range:   Minus 40 to 180 degrees F.
5. Manufacturers:
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a. Pecora Corporation; Dynatroll II.
b. Sika Corporation; Sikaflex-1c SL.
c. Tremco Commercial Sealants & Waterproofing; Dymeric 240 FC.
d. Or equal .

C. Non-Sag "Traffic-Grade" Polyurethane Sealant:  ASTM C920, Grade NS, Uses M and A; single
or multi-component; explicitly approved by manufacturer for continuous water immersion and
traffic without the necessity to recess sealant below traffic surface.
1. Movement Capability:  Plus and minus 25 percent, minimum.
2. Hardness Range:  40 to 50, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Service Temperature Range:  Minus 40 to 180 degrees F.
5. Manufacturers:

a. Pecora; Dynatred .
b. Tremco;  THC-901.
c. Or equal  

D. Acrylic Emulsion Latex:  Water-based; ASTM C834, single component, non-staining, non-
bleeding, non-sagging; not intended for exterior use.
1. Color:  To be selected by Architect from manufacturer's standard range.
2. Grade:  ASTM C834; Grade Minus 18 Degrees C (0 Degrees F).
3. Manufacturers:

a. Pecora Corporation; Tilt Seal.
b. Sherwin-Williams Company; 950A Siliconized Acrylic Latex Caulk.
c. Tremco Commercial Sealants & Waterproofing; Tremflex 834.
d. Or equal .

2.04 ACCESSORIES
A. Backer Rod:  Cylindrical cellular foam rod with surface that sealant will not adhere to,

compatible with specific sealant used, and recommended by backing and sealant
manufacturers for specific application.
1. Type for Joints Not Subject to Pedestrian or Vehicular Traffic:  ASTM C1330; Type O -

Open Cell Polyurethane.
2. Type  for Joints Subject to Pedestrian or Vehicular Traffic:  ASTM C1330; Type B - Bi-

Cellular Polyethylene.
3. Open Cell:  40 to 50 percent larger in diameter than joint width.
4. Closed Cell and Bi-Cellular:  25 to 33 percent larger in diameter than joint width.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

C. Masking Tape:  Self-adhesive, nonabsorbent, non-staining, removable without adhesive
residue, and compatible with surfaces adjacent to joints and sealants.

D. Joint Cleaner:  Non-corrosive and non-staining type, type recommended by sealant
manufacturer; compatible with joint forming materials.

E. Primers:  Type recommended by sealant manufacturer to suit application; non-staining.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that  joints  are ready to receive work.
B. Verify that backing materials are compatible with sealants.
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C. Verify that backer rods are of the correct size.
D. Preinstallation Adhesion Testing:  Install a sample for each test location indicated in the test

plan.
1. Test each sample as specified in PART 1 under QUALITY ASSURANCE article.
2. Notify Architect of date and time that tests will be performed, at least 7 days in advance.
3. Record each test on Preinstallation Adhesion Test Log as indicated.
4. If any sample fails, review products and installation procedures, consult manufacturer, or

take whatever other measures are necessary to ensure adhesion; re-test in a different
location; if unable to obtain satisfactory adhesion, report to Architect.

5. After completion of tests, remove remaining sample material and prepare joint for new
sealant installation.

3.02 PREPARATION
A. Remove loose materials and foreign matter that could impair adhesion of sealant.
B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.
C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.
D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant

work; be aware that sealant drips and smears may not be completely removable.
E. Concrete Floor Joints That Will Be Exposed in Completed Work:  Test joint filler in

inconspicuous area to verify that it does not stain or discolor slab.
3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Perform installation in accordance with ASTM C1193.
C. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck

dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.

D. Install bond breaker backing tape where backer rod cannot be used.
E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without

getting sealant on adjacent surfaces.
F. Do not install sealant when ambient temperature is outside manufacturer's recommended

temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

G. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

H. Concrete Floor Joint Filler:  After full cure, shave joint filler flush with top of concrete slab.
3.04 FIELD QUALITY CONTROL

A. Perform field quality control inspection/testing as specified in PART 1 under QUALITY
ASSURANCE article.

B. Non-Destructive Adhesion Testing:  If there are any failures in first 100 linear feet, notify
Architect immediately.

C. Destructive Adhesion Testing:  If there are any failures in first 1000 linear feet, notify Architect
immediately.
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D. Remove and replace failed portions of sealants using same materials and procedures as
indicated for original installation.

E. Repair destructive test location damage immediately after evaluation and recording of results.
3.05 POST-OCCUPANCY

A. Post-Occupancy Inspection:  Perform visual inspection of entire length of project sealant joints
at a time that joints have opened to their greatest width; i.e. at low temperature in thermal cycle.
 Report failures immediately and repair.

END OF SECTION
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SECTION 080671
DOOR HARDWARE - INTERMEDIATE NORTH

PART 1 GENERAL
1.01 SUMMARY

A. This Section references specification sections relating to commercial door hardware at the
Intermediate School North for the following:
1. Swinging doors.
2. Other doors to the extent indicated.

B. Commercial door hardware includes, but is not necessarily limited to, the following:
1. Mechanical door hardware.
2. Electromechanical and access control door hardware.
3. Cylinders specified for doors in other sections.

C. Codes and References: Comply with the version year adopted by the Authority Having
Jurisdiction.
1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
2. ICC/IBC - International Building Code.
3. NFPA 70 - National Electrical Code.
4. NFPA 80 - Fire Doors and Windows.
5. NFPA 101 - Life Safety Code.
6. NFPA 105 - Installation of Smoke Door Assemblies.
7. State Building Codes, Local Amendments.

D. Standards: Reference Related Sections for requirements regarding compliance with applicable
industry standards.

PART 1 PRODUCTS
2.01 SCHEDULED DOOR HARDWARE

A. Refer to “PART 3 – EXECUTION” for required specification sections.
PART 1 EXECUTION
3.01 DOOR HARDWARE SETS

A. The door hardware sets represent the design intent and direction of the owner and architect.
They are a guideline only and should not be considered a detailed hardware schedule.
Discrepancies, conflicting hardware and missing items should be brought to the attention of the
architect with corrections made prior to the bidding process. Omitted items not included in a
hardware set should be scheduled with the appropriate additional hardware required for proper
application and functionality.

B. The supplier is responsible for handing and sizing all products and providing the correct option
for the appropriate door type and material where more than one is presented in the hardware
sets. Quantities listed are for each pair of doors, or for each single door.

C. Products listed in the hardware sets shall be supplied by and in accordance with the
requirements described in the specification section as noted for each item.
1. Section 087100 – Door Hardware.

D. Manufacturer’s Abbreviations:
1. PE - Pemko
2. SA - SARGENT
3. PR - dormakaba
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Precision
4. AW - Arrow Lock
5. OT - Other
6. RO - Rockwood
7. LC - LCN Closers
8. MK - McKinney
9. SU - Securitron

Hardware Sets

Set: 1.1
Doors: SV1A

1 Continuous Hinge CFM__HD1 PT - DOOR
HEIGHT PE

1 Fail Safe Lock 72 8272-24V LNL US26D SA

1 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

1 Door Closer 4040XP S-CUSH AL LC

1 Threshold 279x224AFGT
MSES25SS PE

1 Rain Guard 346C PE
1 Sweep (w/drip edge) 3452CNB PE
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Remote Release Device BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Connect lock power supply to fire alarm system to allow egress in case of a fire alarm.
Electronic Operation (BOTH DIRECTIONS): Remote release device unlocks both levers or key
retracts latchbolt. In case of power loss or fire alarm, door remains unlocked and unlatched.

Set: 2.1
Doors: V1B

1 Continuous Hinge CFM__HD1 PT - DOOR PE
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HEIGHT

1 Exit Device (rim, storeroom) MLR TDS 2403 CD No
Trim 630 PR

2 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

2 Cylinder (rim / mortise) 16RCR / 16CRx16 US26D AW

1 Flush Pull BY FRP DOOR
SUPPLIER OT

1 Door Closer 4040XP S-CUSH AL LC
1 Door Closer 4040XP S-HCUSH AL LC
1 Door Closer 4040XP REG AL LC

1 Threshold 279x224AFGT
MSES25SS PE

1 Rain Guard 346C PE
1 Sweep (w/drip edge) 3452CNB PE
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Card Reader BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Electronic Operation: Valid card or key retracts latchbolt. Free egress at all times. In case of
power loss, door remains locked and latched.

Set: 3.0
Doors: V1A

1 Continuous Hinge CFM__HD1 - DOOR
HEIGHT PE

1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR

1 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

1 Cylinder (rim / mortise) 16RCR / 16CRx16 US26D AW

1 Flush Pull BY FRP DOOR
SUPPLIER OT

1 Door Closer 4040XP S-CUSH AL LC

1 Threshold 279x224AFGT
MSES25SS PE
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1 Rain Guard 346C PE
1 Sweep (w/drip edge) 3452CNB PE

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

Notes:
Perimeter/meeting stile seals by frame/door supplier.

Set: 4.1
Doors: V1D

1 Continuous Hinge CFM__HD1 PT - DOOR
HEIGHT PE

1 Exit Device (rim, storeroom) MLR TDS 2403 CD No
Trim 630 PR

2 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

2 Cylinder (rim / mortise) 16RCR / 16CRx16 US26D AW
1 Door Pull BF257 Mtg-Type 12 US32D RO
1 Door Closer 4040XP S-CUSH AL LC
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Card Reader BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Coordinate hardware requirements with bullet resistant aluminum door supplier.
Electronic Operation: Valid card or key retracts latchbolt. Free egress at all times. In case of
power loss, door remains locked and latched.

Set: 5.0
Doors: V1C

1 Continuous Hinge CFM__HD1 - DOOR
HEIGHT PE

1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR

1 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW
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1 Cylinder (rim / mortise) 16RCR / 16CRx16 US26D AW
1 Door Pull BF257 Mtg-Type 12 US32D RO
1 Door Closer 4040XP EDA AL LC
1 Door Stop 403 (or) 441CU US26D RO

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Coordinate hardware requirements with bullet resistant aluminum door supplier.

Set: 6.0
Doors: SV1B

1 Continuous Hinge CFM__HD1 PT - DOOR
HEIGHT PE

1 Fail SecureLock 72 NAC-82271-24v LNL US26D SA

1 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

1 Door Closer 4040XP S-CUSH AL LC
1 Gasketing (head/jamb) S88BL PE
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Remote Release Device BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Electronic Operation: Remote release device unlocks secure side lever or key retracts
latchbolt. Free egress at all times. In case of power loss, door remains locked and latched.

END OF SECTION
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SECTION 080672
DOOR HARDWARE - NORTH DOVER

PART 1 GENERAL
1.01 SUMMARY

A. This Section references specification sections relating to commercial door hardware at the
North Dover Elementary School for the following:
1. Swinging doors.
2. Other doors to the extent indicated.

B. Commercial door hardware includes, but is not necessarily limited to, the following:
1. Mechanical door hardware.
2. Electromechanical and access control door hardware.
3. Cylinders specified for doors in other sections.

C. Codes and References: Comply with the version year adopted by the Authority Having
Jurisdiction.
1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
2. ICC/IBC - International Building Code.
3. NFPA 70 - National Electrical Code.
4. NFPA 80 - Fire Doors and Windows.
5. NFPA 101 - Life Safety Code.
6. NFPA 105 - Installation of Smoke Door Assemblies.
7. State Building Codes, Local Amendments.

D. Standards: Reference Related Sections for requirements regarding compliance with applicable
industry standards.

PART 1 PRODUCTS
2.01 SCHEDULED DOOR HARDWARE

A. Refer to “PART 3 – EXECUTION” for required specification sections.
PART 1 EXECUTION
3.01 DOOR HARDWARE SETS

A. The door hardware sets represent the design intent and direction of the owner and architect.
They are a guideline only and should not be considered a detailed hardware schedule.
Discrepancies, conflicting hardware and missing items should be brought to the attention of the
architect with corrections made prior to the bidding process. Omitted items not included in a
hardware set should be scheduled with the appropriate additional hardware required for proper
application and functionality.

B. The supplier is responsible for handing and sizing all products and providing the correct option
for the appropriate door type and material where more than one is presented in the hardware
sets. Quantities listed are for each pair of doors, or for each single door.

C. Products listed in the hardware sets shall be supplied by and in accordance with the
requirements described in the specification section as noted for each item.
1. Section 087100 – Door Hardware.

D. Manufacturer’s Abbreviations:
1. PE - Pemko
2. SA - SARGENT
3. AW - Arrow Lock
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4. HS - HES
5. LC - LCN Closers
6. RO - Rockwood
7. MK - McKinney
8. SU - Securitron
9. OT - Other

Hardware Sets

Set: 1.1
Doors: SV1A

1 Continuous Hinge CFM__HD1 PT - DOOR
HEIGHT PE

1 Fail Safe Lock 72 8272-24V LNL US26D SA

1 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

1 Door Closer 4040XP S-CUSH AL LC

1 Threshold 279x224AFGT
MSES25SS PE

1 Rain Guard 346C PE
1 Sweep (w/drip edge) 3452CNB PE
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Remote Release Device BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Connect lock power supply to fire alarm system to allow egress in case of a fire alarm.
Electronic Operation (BOTH DIRECTIONS): Remote release device unlocks both levers or key
retracts latchbolt. In case of power loss or fire alarm, door remains unlocked and unlatched.

Set: 6.1
Doors: SV1B

1 Continuous Hinge CFM__HD1 PT - DOOR
HEIGHT PE
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1 Fail SecureLock 72 NAC-82271-24v LNL US26D SA

1 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

1 Door Closer 4040XP EDA AL LC
1 Door Stop 403 (or) 441CU US26D RO
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Remote Release Device BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Electronic Operation: Remote release device unlocks secure side lever or key retracts
latchbolt. Free egress at all times. In case of power loss, door remains locked and latched.

Set: 8.0
Doors: E-300, E-400, E-509

1 Electric Strike 9600 630 HS
1 SMART Pac Bridge Rectifier 2005M3 HS

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Motion Sensor (REX) BY SECURITY OT
1 Card Reader BY SECURITY OT
1 Lock / Strike Power BY SECURITY OT

Notes:
Balance of existing hardware to remain.
Coordinate new hardware requirements with existing conditions.
Electrician to provide a disconnect device at top of removable mullion.
Electronic Operation: Valid card releases electric strike or key retracts latchbolt. Free egress at
all times. In case of power loss, door remains locked and latched.

END OF SECTION
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SECTION 080673
DOOR HARDWARE - WASHINGTON STREET

PART 1 GENERAL
1.01 SUMMARY

A. This Section references specification sections relating to commercial door hardware at the
Walnut Street Elementary School for the following:
1. Swinging doors.
2. Other doors to the extent indicated.

B. Commercial door hardware includes, but is not necessarily limited to, the following:
1. Mechanical door hardware.
2. Electromechanical and access control door hardware.
3. Cylinders specified for doors in other sections.

C. Codes and References: Comply with the version year adopted by the Authority Having
Jurisdiction.
1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
2. ICC/IBC - International Building Code.
3. NFPA 70 - National Electrical Code.
4. NFPA 80 - Fire Doors and Windows.
5. NFPA 101 - Life Safety Code.
6. NFPA 105 - Installation of Smoke Door Assemblies.
7. State Building Codes, Local Amendments.

D. Standards: Reference Related Sections for requirements regarding compliance with applicable
industry standards.

PART 1 PRODUCTS
2.01 SCHEDULED DOOR HARDWARE

A. Refer to “PART 3 – EXECUTION” for required specification sections.
PART 1 EXECUTION
3.01 DOOR HARDWARE SETS

A. The door hardware sets represent the design intent and direction of the owner and architect.
They are a guideline only and should not be considered a detailed hardware schedule.
Discrepancies, conflicting hardware and missing items should be brought to the attention of the
architect with corrections made prior to the bidding process. Omitted items not included in a
hardware set should be scheduled with the appropriate additional hardware required for proper
application and functionality.

B. The supplier is responsible for handing and sizing all products and providing the correct option
for the appropriate door type and material where more than one is presented in the hardware
sets. Quantities listed are for each pair of doors, or for each single door.

C. Products listed in the hardware sets shall be supplied by and in accordance with the
requirements described in the specification section as noted for each item.
1. Section 087100 – Door Hardware.

D. Manufacturer’s Abbreviations:
1. PE - Pemko
2. SA - SARGENT
3. PR - dormakaba
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Precision
4. AW - Arrow Lock
5. OT - Other
6. RO - Rockwood
7. LC - LCN Closers
8. MK - McKinney
9. SU - Securitron

Hardware Sets

Set: 1.0
Doors: SV1A

1 Continuous Hinge CFM__HD1 PT - DOOR
HEIGHT PE

1 Fail Safe Lock 72 8272-24V LNL US26D SA

1 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

1 Door Closer 4040XP EDA AL LC
1 Door Stop (HD floor) 471 US26D RO

1 Threshold 279x224AFGT
MSES25SS PE

1 Rain Guard 346C PE
1 Sweep (w/drip edge) 3452CNB PE
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Remote Release Device BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Connect lock power supply to fire alarm system to allow egress in case of a fire alarm.
Electronic Operation (BOTH DIRECTIONS): Remote release device unlocks both levers or key
retracts latchbolt. In case of power loss or fire alarm, door remains unlocked and unlatched.

Set: 2.1
Doors: V1A
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1 Continuous Hinge CFM__HD1 PT - DOOR
HEIGHT PE

1 Exit Device (rim, storeroom) MLR TDS 2403 CD No
Trim 630 PR

2 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

2 Cylinder (rim / mortise) 16RCR / 16CRx16 US26D AW

1 Flush Pull BY FRP DOOR
SUPPLIER OT

1 Door Closer 4040XP S-CUSH AL LC
1 Door Closer 4040XP S-HCUSH AL LC
1 Door Closer 4040XP REG AL LC

1 Threshold 279x224AFGT
MSES25SS PE

1 Rain Guard 346C PE
1 Sweep (w/drip edge) 3452CNB PE
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Card Reader BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Electronic Operation: Valid card or key retracts latchbolt. Free egress at all times. In case of
power loss, door remains locked and latched.

Set: 3.0
Doors: V1B, V1C

1 Continuous Hinge CFM__HD1 - DOOR
HEIGHT PE

1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR

1 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

1 Cylinder (rim / mortise) 16RCR / 16CRx16 US26D AW

1 Flush Pull BY FRP DOOR
SUPPLIER OT

1 Door Closer 4040XP S-CUSH AL LC
1 Threshold 279x224AFGT PE
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MSES25SS
1 Rain Guard 346C PE
1 Sweep (w/drip edge) 3452CNB PE

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

Notes:
Perimeter/meeting stile seals by frame/door supplier.

Set: 4.1
Doors: V1D

1 Continuous Hinge CFM__HD1 PT - DOOR
HEIGHT PE

1 Exit Device (rim, storeroom) MLR TDS 2403 CD No
Trim 630 PR

2 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

2 Cylinder (rim / mortise) 16RCR / 16CRx16 US26D AW
1 Door Pull BF257 Mtg-Type 12 US32D RO
1 Door Closer 4040XP S-CUSH AL LC
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Card Reader BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Coordinate hardware requirements with bullet resistant aluminum door supplier.
Electronic Operation: Valid card or key retracts latchbolt. Free egress at all times. In case of
power loss, door remains locked and latched.

Set: 5.1
Doors: V1E, V1F

1 Continuous Hinge CFM__HD1 - DOOR
HEIGHT PE

1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR
1 Cylinder Core (SFIC) 7100CR - MATCH US26D AW
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EXISTING
1 Cylinder (rim / mortise) 16RCR / 16CRx16 US26D AW
1 Door Pull BF257 Mtg-Type 12 US32D RO
1 Door Closer 4040XP S-CUSH AL LC

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Coordinate hardware requirements with bullet resistant aluminum door supplier.

Set: 6.3
Doors: SV1B

1 Continuous Hinge CFM__HD1 PT - DOOR
HEIGHT PE

1 Fail SecureLock 72 NAC-82271-24v LNL US26D SA

1 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

1 Door Closer 4040XP EDA AL LC
1 Door Stop 403 (or) 441CU US26D RO
1 Gasketing (head/jamb) S88BL PE
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU
1 Remote Release Device BY SECURITY OT

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Power Supply AQL4-R8E1 SU

Notes:
Electronic Operation: Remote release device unlocks secure side lever or key retracts
latchbolt. Free egress at all times. In case of power loss, door remains locked and latched.

END OF SECTION
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SECTION 080674
DOOR HARDWARE - WEST DOVER

PART 1 GENERAL
1.01 SUMMARY

A. This Section references specification sections relating to commercial door hardware at the
West Dover Elementary School for the following:
1. Swinging doors.
2. Other doors to the extent indicated.

B. Commercial door hardware includes, but is not necessarily limited to, the following:
1. Mechanical door hardware.
2. Electromechanical and access control door hardware.
3. Cylinders specified for doors in other sections.

C. Codes and References: Comply with the version year adopted by the Authority Having
Jurisdiction.
1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
2. ICC/IBC - International Building Code.
3. NFPA 70 - National Electrical Code.
4. NFPA 80 - Fire Doors and Windows.
5. NFPA 101 - Life Safety Code.
6. NFPA 105 - Installation of Smoke Door Assemblies.
7. State Building Codes, Local Amendments.

D. Standards: Reference Related Sections for requirements regarding compliance with applicable
industry standards.

PART 1 PRODUCTS
2.01 SCHEDULED DOOR HARDWARE

A. Refer to “PART 3 – EXECUTION” for required specification sections.
PART 1 EXECUTION
3.01 DOOR HARDWARE SETS

A. The door hardware sets represent the design intent and direction of the owner and architect.
They are a guideline only and should not be considered a detailed hardware schedule.
Discrepancies, conflicting hardware and missing items should be brought to the attention of the
architect with corrections made prior to the bidding process. Omitted items not included in a
hardware set should be scheduled with the appropriate additional hardware required for proper
application and functionality.

B. The supplier is responsible for handing and sizing all products and providing the correct option
for the appropriate door type and material where more than one is presented in the hardware
sets. Quantities listed are for each pair of doors, or for each single door.

C. Products listed in the hardware sets shall be supplied by and in accordance with the
requirements described in the specification section as noted for each item.
1. Section 087100 – Door Hardware.

D. Manufacturer’s Abbreviations:
1. MK - McKinney
2. PE - Pemko
3. SA - SARGENT
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4. PR - dormakaba
Precision
5. AW - Arrow Lock
6. OT - Other
7. RO - Rockwood
8. LC - LCN Closers
9. SU - Securitron

Hardware Sets

Set: 1.1
Doors: SV1A

1 Continuous Hinge CFM__HD1 PT - DOOR
HEIGHT PE

1 Fail Safe Lock 72 8272-24V LNL US26D SA

1 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

1 Door Closer 4040XP S-CUSH AL LC

1 Threshold 279x224AFGT
MSES25SS PE

1 Rain Guard 346C PE
1 Sweep (w/drip edge) 3452CNB PE
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Remote Release Device BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Connect lock power supply to fire alarm system to allow egress in case of a fire alarm.
Electronic Operation (BOTH DIRECTIONS): Remote release device unlocks both levers or key
retracts latchbolt. In case of power loss or fire alarm, door remains unlocked and unlatched.

Set: 2.0
Doors: V1A

1 Continuous Hinge CFM__HD1 PT - DOOR PE
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HEIGHT

1 Exit Device (rim, storeroom) MLR TDS 2403 CD No
Trim 630 PR

2 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

2 Cylinder (rim / mortise) 16RCR / 16CRx16 US26D AW

1 Flush Pull BY FRP DOOR
SUPPLIER OT

1 Door Closer 4040XP EDA AL LC
1 Door Stop (HD floor) 471 US26D RO

1 Threshold 279x224AFGT
MSES25SS PE

1 Rain Guard 346C PE
1 Sweep (w/drip edge) 3452CNB PE
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Card Reader BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Electronic Operation: Valid card or key retracts latchbolt. Free egress at all times. In case of
power loss, door remains locked and latched.

Set: 4.0
Doors: V1B

1 Continuous Hinge CFM__HD1 PT - DOOR
HEIGHT PE

1 Exit Device (rim, storeroom) MLR TDS 2403 CD No
Trim 630 PR

2 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

2 Cylinder (rim / mortise) 16RCR / 16CRx16 US26D AW
1 Door Pull BF257 Mtg-Type 12 US32D RO
1 Door Closer 4040XP EDA AL LC
1 Door Stop 403 (or) 441CU US26D RO
1 Frame Harness QC-C1500P MK
1 Door Harness QC-C___ - LENGTH TO MK
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SUIT
1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Card Reader BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Perimeter/meeting stile seals by frame/door supplier.
Coordinate hardware requirements with bullet resistant aluminum door supplier.
Electronic Operation: Valid card or key retracts latchbolt. Free egress at all times. In case of
power loss, door remains locked and latched.

Set: 6.3
Doors: SV1B

1 Continuous Hinge CFM__HD1 PT - DOOR
HEIGHT PE

1 Fail SecureLock 72 NAC-82271-24v LNL US26D SA

1 Cylinder Core (SFIC) 7100CR - MATCH
EXISTING US26D AW

1 Door Closer 4040XP EDA AL LC
1 Door Stop 403 (or) 441CU US26D RO
1 Gasketing (head/jamb) S88BL PE
1 Frame Harness QC-C1500P MK

1 Door Harness QC-C___ - LENGTH TO
SUIT MK

1 Electric Power Transfer EL-CEPT SU

1 Door Postion Switch BY SECURITY - PREP
DOOR/FRAME OT

1 Remote Release Device BY SECURITY OT
1 Power Supply AQL4-R8E1 SU

Notes:
Electronic Operation: Remote release device unlocks secure side lever or key retracts
latchbolt. Free egress at all times. In case of power loss, door remains locked and latched.

Set: 7.3
Doors: 50A

3 Hinge (heavy weight) T4A3786 US26D MK
1 Classroom Security Lock 72 8238 LNL US26D SA
1 Cylinder Core (SFIC) 7100CR - MATCH US26D AW
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EXISTING
1 Door Closer 4040XP EDA AL LC
1 Door Stop 403 (or) 441CU US26D RO
3 Silencer 608 (or) 609 RO

END OF SECTION



SECTION 080675 – DOOR HARDWARE SCHEDULE – INTERMEDIATE NORTH 

PART 1 - GENERAL 

1.1 SUMMARY 
A. This Section references specification sections relating to commercial door hardware for the following: 

1. Swinging doors. 
2. Other doors to the extent indicated. 

B. Commercial door hardware includes, but is not necessarily limited to, the following: 
1. Mechanical door hardware. 
2. Electromechanical and access control door hardware. 
3. Cylinders specified for doors in other sections. 

C. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction. 
1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. State Building Codes, Local Amendments. 

D. Standards: Reference Related Sections for requirements regarding compliance with applicable industry 
standards. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 
A. Refer to “PART 3 – EXECUTION” for required specification sections. 

PART 3 - EXECUTION 

3.1 DOOR HARDWARE SETS 
A. The door hardware sets represent the design intent and direction of the owner and architect. They are a 

guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting 
hardware and missing items should be brought to the attention of the architect with corrections made 
prior to the bidding process. Omitted items not included in a hardware set should be scheduled with the 
appropriate additional hardware required for proper application and functionality. 

B. The supplier is responsible for handing and sizing all products and providing the correct option for the 
appropriate door type and material where more than one is presented in the hardware sets. Quantities 
listed are for each pair of doors, or for each single door. 

C. Products listed in the hardware sets shall be supplied by and in accordance with the requirements 
described in the specification section as noted for each item. 
1. Section 08 71 00 – Door Hardware. 

D. Manufacturer’s Abbreviations: 
      1. RO - Rockwood     
      2. MK - McKinney     
      3. PE - Pemko     
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      4. PR - dormakaba Precision     
      5. SA - SARGENT     
      6. AW - Arrow Lock     
      7. HS - HES     
      8. FO - Folger Adam     
      9. OT - Other     
      10. LC - LCN Closers     
      11. SU - Securitron     

  
  

Hardware Sets 
  

Set: 001 
Doors: 12, 13 
  
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
2 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Flush Pull BY FRP DOOR SUPPLIER  OT 
1 Door Closer 4040XP S-CUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Rain Guard 346C  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Sweep (w/drip edge) 3452CNB  PE 
1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 002A 
Doors: 21 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Exit Device (SVR, exit only) 2201 No Trim 630 PR 
1 Mortise Exit Device 2303 CD M4903A 630 PR 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
2 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Electric Strike 310-2-3/4OB-24D 630 FO 
2 Door Closer 4040XP S-CUSH AL LC 
1 Threshold 272A MSES25SS  PE 

DOOR HARDWARE – INTERMEDIATE NORTH  080675 - 2 



1 Rain Guard 346C  PE 
1 Gasketing (head/jamb) S773BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
2 Astragal (split) 297AS  PE 
2 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
1 Motion Sensor (REX) BY SECURITY  OT 
1 Door Cord TSB-C  SU 
1 Power Supply AQL4-R8E1  SU 
1 Battery Backup B-24-5  SU 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation.. 
Electronic Operation: Valid card releases electric strike or key retracts latchbolt. Free egress at all times. In case of 
power loss, door remains locked and latched. 
  

Set: 009 
Doors: 17, 6.1, 7, 8A, 8B, 8C 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) KR822 689 PR 
1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
4 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
4 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Flush Pull BY FRP DOOR SUPPLIER  OT 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 009A 
Doors: 11, 14, 16.1, 2.1, 27, 3.1, 5.1 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Exit Device (SVR, exit only) 2201 No Trim 630 PR 
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1 Exit Device (mortise, storeroom) 2303 CD M4903A S984 630 PR 
2 Exit Device (mortise, dummy) 2302 CD 4902A 630 PR 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
2 Astragal (split) 297AS  PE 
1 SVR Cover (Latch) BFLG10 US32D RO 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 011 
Doors: 6.2 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) KR822 689 PR 
2 Exit Device (rim, exit only) 2401 CD No Trim 630 PR 
3 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
3 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Flush Pull BY FRP DOOR SUPPLIER  OT 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 011A 
Doors: 16.2, 2.2, 3.2, 5.2 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Exit Device (SVR, exit only) 2201 No Trim 630 PR 
2 Exit Device (mortise, dummy) 2302 CD 4902A 630 PR 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
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1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
2 Astragal (split) 297AS  PE 
1 SVR Cover (Latch) BFLG10 US32D RO 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 012 
Doors: 19, 20, 22, 23, 24, 25, 26, 3A, 4A, 9 
  
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Door Closer 4040XP SCUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Sweep (w/drip edge) 3452CNB  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 012A 
Doors: 10, 15 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Dust Proof Strike 570 US26D RO 
1 Flush Bolt (manual) 555 (or) 557 US26D RO 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
1 Astragal 357SP  PE 
1 Astragal S771C  PE 
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Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 014 
Doors: 4.1 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) KR822 689 PR 
1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
4 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
4 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Flush Pull BY FRP DOOR SUPPLIER  OT 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Rain Guard 346C  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
  
Notes:  
Perimeter/meeting stile seals by frame/door supplier. 
  

Set: 015 
Doors: 2A 
  
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Door Closer 4040XP SCUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Rain Guard 346C  PE 
1 Sweep (w/drip edge) 3452CNB  PE 
1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
  
Notes:  
Perimeter/meeting stile seals by frame/door supplier. 
  

Set: 016 
Doors: 4.2 
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2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) KR822 689 PR 
2 Exit Device (rim, exit only) 2401 No Trim 630 PR 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Rain Guard 346C  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
  
Notes:  
Perimeter/meeting stile seals by frame/door supplier. 
  

Set: 021 
Doors: B-17, B-18 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Surface Closer 4040XP REG (or) EDA AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Door Stop 403 (or) 441CU US26D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 023 
Doors: A-1, A-2, A-3, A-4, A-5, B-1, B-2, B-20, B-23, B-3, B-4, B-5, B-6, B-7, BR-1, GR-1 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Classroom Security Lock 72 8238 LNL US26D SA 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Surface Closer 4040XP REG (or) EDA AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Door Stop 403 (or) 441CU US26D RO 
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1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 027 
Doors: B-21, B-22 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Door Closer 4040XP CUSH AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 031 
Doors: B-15, B-16, B-19 
  
6 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) FLKR822 689 PR 
2 Exit Device (rim, passage) FL 2114 4914A 630 PR 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Door Closer 4040XP S-CUSH AL LC 
2 Kick Plate K1050 10" CSK BEV US32D RO 
1 Gasketing (head/jamb) S88BL  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Astragal (split) 297AS  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
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Set: 032 

Doors: B-10, B-14, B-8, B-9 
  
6 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) FLKR822 689 PR 
2 Exit Device (rim, clrm sec) FL 2110 4908A 630 PR 
3 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
3 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Door Closer 4040XP S-CUSH AL LC 
2 Kick Plate K1050 10" CSK BEV US32D RO 
1 Gasketing (head/jamb) S88BL  PE 
2 Astragal (split) 297AS  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 033 
Doors: B-12, B-13 
  
6 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Dust Proof Strike 570 US26D RO 
1 Flush Bolt (automatic) 2842 (or) 2942 US26D RO 
1 Classroom Security Lock 72 8238 LNL US26D SA 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Coordinator 2600- LENGTH/BRKTS TO SUIT Black RO 
2 Door Closer 4040XP CUSH AL LC 
2 Kick Plate K1050 10" CSK BEV US32D RO 
1 Gasketing (head/jamb) S88BL  PE 
1 Astragal 357SP  PE 
1 Astragal S771C  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
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END OF SECTION 080675 
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SECTION 080676 – DOOR HARDWARE – NORTH DOVER 

PART 1 - GENERAL 

1.1 SUMMARY 
A. This Section references specification sections relating to commercial door hardware for the following: 

1. Swinging doors. 
2. Other doors to the extent indicated. 

B. Commercial door hardware includes, but is not necessarily limited to, the following: 
1. Mechanical door hardware. 
2. Electromechanical and access control door hardware. 
3. Cylinders specified for doors in other sections. 

C. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction. 
1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. State Building Codes, Local Amendments. 

D. Standards: Reference Related Sections for requirements regarding compliance with applicable industry 
standards. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 
A. Refer to “PART 3 – EXECUTION” for required specification sections. 

PART 3 - EXECUTION 

3.1 DOOR HARDWARE SETS 
A. The door hardware sets represent the design intent and direction of the owner and architect. They are a 

guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting 
hardware and missing items should be brought to the attention of the architect with corrections made 
prior to the bidding process. Omitted items not included in a hardware set should be scheduled with the 
appropriate additional hardware required for proper application and functionality. 

B. The supplier is responsible for handing and sizing all products and providing the correct option for the 
appropriate door type and material where more than one is presented in the hardware sets. Quantities 
listed are for each pair of doors, or for each single door. 

C. Products listed in the hardware sets shall be supplied by and in accordance with the requirements 
described in the specification section as noted for each item. 
1. Section 08 71 00 – Door Hardware. 

D. Manufacturer’s Abbreviations: 
      1. RO - Rockwood     
      2. MK - McKinney     
      3. PE - Pemko     
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      4. PR - dormakaba Precision     
      5. SA - SARGENT     
      6. AW - Arrow Lock     
      7. HS - HES     
      8. FO - Folger Adam     
      9. OT - Other     
      10. LC - LCN Closers     
      11. SU - Securitron     

  
  

Hardware Sets 
  

Set: 006 
Doors: 13 
  
1 Continuous Hinge CFM__HD1 PT - DOOR HEIGHT  PE 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Dust Proof Strike 570 US26D RO 
2 Flush Bolt (manual) 555 (or) 557 US26D RO 
1 Fail SecureLock 72 NAC-82271-24v LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
2 Door Closer 4040XP S-HCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
2 Astragal (split) 297AS  PE 
1 Frame Harness QC-C1500P  MK 
1 Door Harness QC-C___ - LENGTH TO SUIT  MK 
1 Electric Power Transfer EL-CEPT  SU 
2 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
1 Card Reader BY SECURITY  OT 
1 Power Supply AQL4-R8E1  SU 
1 Battery Backup B-24-5  SU 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
Electronic Operation: Valid card unlocks outside lever or key retracts latchbolt. Free egress at all times. In case of 
power loss, door remains locked and latched. 
  

Set: 012 
Doors: 20, 24, 25, 26, 27, 28 
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1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Door Closer 4040XP SCUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Sweep (w/drip edge) 3452CNB  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 014 
Doors: 14, 15, 22, 3 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) KR822 689 PR 
1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
4 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
4 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Flush Pull BY FRP DOOR SUPPLIER  OT 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Rain Guard 346C  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
  
Notes:  
Perimeter/meeting stile seals by frame/door supplier. 
  

Set: 015 
Doors: 19 
  
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Door Closer 4040XP SCUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Rain Guard 346C  PE 
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1 Sweep (w/drip edge) 3452CNB  PE 
1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
  
Notes:  
Perimeter/meeting stile seals by frame/door supplier. 
  

Set: 021 
Doors: 200, 204, 205 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Surface Closer 4040XP REG (or) EDA AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Door Stop 403 (or) 441CU US26D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 023 
Doors: 107, 112, 114, 201, GR-1, BR-1 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Classroom Security Lock 72 8238 LNL US26D SA 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Surface Closer 4040XP REG (or) EDA AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Door Stop 403 (or) 441CU US26D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 024 
Doors: 401A 
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3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Classroom Security Lock 72 8238 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Door Closer 4040XP CUSH AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 025 
Doors: 206, 207 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Privacy Lock 49 8265 LNL US26D SA 
1 Surface Closer 4040XP REG (or) EDA AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Door Stop 403 (or) 441CU US26D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 027 
Doors: 106 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Door Closer 4040XP CUSH AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
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proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

END OF SECTION 080676 
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SECTION 080677 – DOOR HARDWARE – WALNUT STREET 

PART 1 - GENERAL 

1.1 SUMMARY 
A. This Section references specification sections relating to commercial door hardware for the following: 

1. Swinging doors. 
2. Other doors to the extent indicated. 

B. Commercial door hardware includes, but is not necessarily limited to, the following: 
1. Mechanical door hardware. 
2. Electromechanical and access control door hardware. 
3. Cylinders specified for doors in other sections. 

C. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction. 
1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. State Building Codes, Local Amendments. 

D. Standards: Reference Related Sections for requirements regarding compliance with applicable industry 
standards. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 
A. Refer to “PART 3 – EXECUTION” for required specification sections. 

PART 3 - EXECUTION 

3.1 DOOR HARDWARE SETS 
A. The door hardware sets represent the design intent and direction of the owner and architect. They are a 

guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting 
hardware and missing items should be brought to the attention of the architect with corrections made 
prior to the bidding process. Omitted items not included in a hardware set should be scheduled with the 
appropriate additional hardware required for proper application and functionality. 

B. The supplier is responsible for handing and sizing all products and providing the correct option for the 
appropriate door type and material where more than one is presented in the hardware sets. Quantities 
listed are for each pair of doors, or for each single door. 

C. Products listed in the hardware sets shall be supplied by and in accordance with the requirements 
described in the specification section as noted for each item. 
1. Section 08 71 00 – Door Hardware. 

D. Manufacturer’s Abbreviations: 
      1. RO - Rockwood     
      2. MK - McKinney     
      3. PE - Pemko     
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      4. PR - dormakaba Precision     
      5. SA - SARGENT     
      6. AW - Arrow Lock     
      7. HS - HES     
      8. FO - Folger Adam     
      9. OT - Other     
      10. LC - LCN Closers     
      11. SU - Securitron     

  
  

Hardware Sets 
  

Set: 001 
Doors: 25, 6 
  
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
2 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Flush Pull BY FRP DOOR SUPPLIER  OT 
1 Door Closer 4040XP S-CUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Rain Guard 346C  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Sweep (w/drip edge) 3452CNB  PE 
1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 002 
Doors: 11, 19, 9 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) KR822 689 PR 
1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
4 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
4 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Electric Strike 9500 630 HS 
2 Flush Pull BY FRP DOOR SUPPLIER  OT 
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2 Door Closer 4040XP S-CUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Rain Guard 346C  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
2 Astragal (split) 297AS  PE 
2 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
1 Motion Sensor (REX) BY SECURITY  OT 
1 Card Reader BY SECURITY  OT 
1 Power Supply AQL4-R8E1  SU 
1 Battery Backup B-24-5  SU 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation.. 
Electronic Operation: Valid card releases electric strike or key retracts latchbolt. Free egress at all times. In case of 
power loss, door remains locked and latched. 
  

Set: 006 
Doors: 15 
  
1 Continuous Hinge CFM__HD1 PT - DOOR HEIGHT  PE 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Dust Proof Strike 570 US26D RO 
2 Flush Bolt (manual) 555 (or) 557 US26D RO 
1 Fail SecureLock 72 NAC-82271-24v LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
2 Door Closer 4040XP S-HCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
2 Astragal (split) 297AS  PE 
1 Frame Harness QC-C1500P  MK 
1 Door Harness QC-C___ - LENGTH TO SUIT  MK 
1 Electric Power Transfer EL-CEPT  SU 
2 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
1 Card Reader BY SECURITY  OT 
1 Power Supply AQL4-R8E1  SU 
1 Battery Backup B-24-5  SU 
  
Notes:  
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All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
Electronic Operation: Valid card unlocks outside lever or key retracts latchbolt. Free egress at all times. In case of 
power loss, door remains locked and latched. 
  

Set: 009 
Doors: 12, 13, 18, 20, 21, 22, 23, 24, 3 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) KR822 689 PR 
1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
4 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
4 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Flush Pull BY FRP DOOR SUPPLIER  OT 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 010 
Doors: 10 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) KR822 689 PR 
2 Exit Device (rim, exit only) 2401 No Trim 630 PR 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
  
Notes:  
All existing openings need to be verified in the field  
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Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 012 
Doors: 17, 4, 5, 7, 8 
  
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Door Closer 4040XP SCUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Sweep (w/drip edge) 3452CNB  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 012A 
Doors: 14, 16 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Dust Proof Strike 570 US26D RO 
1 Flush Bolt (manual) 555 (or) 557 US26D RO 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
1 Astragal 357SP  PE 
1 Astragal S771C  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 014 
Doors: 2 
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2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) KR822 689 PR 
1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
4 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
4 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Flush Pull BY FRP DOOR SUPPLIER  OT 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Rain Guard 346C  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
  
Notes:  
Perimeter/meeting stile seals by frame/door supplier. 
  

Set: 019 
Doors: A1-6, A1-9, A2-3, A2-4 
  
6 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Exit Device (SVR, exit only) FL 2201 LBR No Trim 630 PR 
1 Exit Device (mortise, clrm sec) FL 2310 M4908A S984 630 PR 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
2 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Door Closer 4040XP SCUSH AL LC 
2 Kick Plate K1050 10" CSK BEV US32D RO 
1 Gasketing (head/jamb) S773BL  PE 
2 Astragal (split) 297AS  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 021 
Doors: A1-12, D1-20, D1-21 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
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1 Surface Closer 4040XP REG (or) EDA AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Door Stop 403 (or) 441CU US26D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 023 
Doors: A1-1, A1-2, A1-3, A1-4, A1-7, A1-7A, A1-8, A2-1 , A2-2, D1-18, D1-19, D1-22, D1-23 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Classroom Security Lock 72 8238 LNL US26D SA 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Surface Closer 4040XP REG (or) EDA AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Door Stop 403 (or) 441CU US26D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 025 
Doors: A1-11, A1-13 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Privacy Lock 49 8265 LNL US26D SA 
1 Surface Closer 4040XP REG (or) EDA AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Door Stop 403 (or) 441CU US26D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
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Set: 027 

Doors: A1-10 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Door Closer 4040XP CUSH AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 032 
Doors: A1-5 
  
6 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) FLKR822 689 PR 
2 Exit Device (rim, clrm sec) FL 2110 4908A 630 PR 
3 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
3 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Door Closer 4040XP S-CUSH AL LC 
2 Kick Plate K1050 10" CSK BEV US32D RO 
1 Gasketing (head/jamb) S88BL  PE 
2 Astragal (split) 297AS  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

END OF SECTION 080677 
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SECTION 080678 – DOOR HARDWARE – WEST DOVER 

PART 1 - GENERAL 

1.1 SUMMARY 
A. This Section references specification sections relating to commercial door hardware for the following: 

1. Swinging doors. 
2. Other doors to the extent indicated. 

B. Commercial door hardware includes, but is not necessarily limited to, the following: 
1. Mechanical door hardware. 
2. Electromechanical and access control door hardware. 
3. Cylinders specified for doors in other sections. 

C. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction. 
1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. State Building Codes, Local Amendments. 

D. Standards: Reference Related Sections for requirements regarding compliance with applicable industry 
standards. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 
A. Refer to “PART 3 – EXECUTION” for required specification sections. 

PART 3 - EXECUTION 

3.1 DOOR HARDWARE SETS 
A. The door hardware sets represent the design intent and direction of the owner and architect. They are a 

guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting 
hardware and missing items should be brought to the attention of the architect with corrections made 
prior to the bidding process. Omitted items not included in a hardware set should be scheduled with the 
appropriate additional hardware required for proper application and functionality. 

B. The supplier is responsible for handing and sizing all products and providing the correct option for the 
appropriate door type and material where more than one is presented in the hardware sets. Quantities 
listed are for each pair of doors, or for each single door. 

C. Products listed in the hardware sets shall be supplied by and in accordance with the requirements 
described in the specification section as noted for each item. 
1. Section 08 71 00 – Door Hardware. 

D. Manufacturer’s Abbreviations: 
      1. RO - Rockwood     
      2. MK - McKinney     
      3. PE - Pemko     
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      4. PR - dormakaba Precision     
      5. SA - SARGENT     
      6. AW - Arrow Lock     
      7. HS - HES     
      8. FO - Folger Adam     
      9. OT - Other     
      10. LC - LCN Closers     
      11. SU - Securitron     

  
  

Hardware Sets 
  

Set: 001 
Doors: 13, 6 
  
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
2 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Flush Pull BY FRP DOOR SUPPLIER  OT 
1 Door Closer 4040XP S-CUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Rain Guard 346C  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Sweep (w/drip edge) 3452CNB  PE 
1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 002 
Doors: 12, 19 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) KR822 689 PR 
1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
4 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
4 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Electric Strike 9500 630 HS 
2 Flush Pull BY FRP DOOR SUPPLIER  OT 
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2 Door Closer 4040XP S-CUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Rain Guard 346C  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
2 Astragal (split) 297AS  PE 
2 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
1 Motion Sensor (REX) BY SECURITY  OT 
1 Card Reader BY SECURITY  OT 
1 Power Supply AQL4-R8E1  SU 
1 Battery Backup B-24-5  SU 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation.. 
Electronic Operation: Valid card releases electric strike or key retracts latchbolt. Free egress at all times. In case of 
power loss, door remains locked and latched. 
  

Set: 003A 
Doors: 9 
  
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
2 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Electric Strike 9500 630 HS 
1 Flush Pull BY FRP DOOR SUPPLIER  OT 
1 Door Closer 4040XP SCUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Sweep (w/drip edge) 3452CNB  PE 
1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
1 Motion Sensor (REX) BY SECURITY  OT 
1 Power Supply AQL4-R8E1  SU 
1 Battery Backup B-24-5  SU 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
Electronic Operation: Valid card releases electric strike or key retracts latchbolt. Free egress at all times. In case of 
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power loss, door remains locked and latched. 
  

Set: 009 
Doors: 1, 14, 7, 8 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) KR822 689 PR 
1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
4 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
4 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Flush Pull BY FRP DOOR SUPPLIER  OT 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 009A 
Doors: 17 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Exit Device (SVR, exit only) 2201 No Trim 630 PR 
1 Exit Device (mortise, storeroom) 2303 CD M4903A S984 630 PR 
2 Exit Device (mortise, dummy) 2302 CD 4902A 630 PR 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
2 Astragal (split) 297AS  PE 
1 SVR Cover (Latch) BFLG10 US32D RO 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
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Set: 012 

Doors: 5 
  
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Door Closer 4040XP SCUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
1 Sweep (w/drip edge) 3452CNB  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 012A 
Doors: 15 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Dust Proof Strike 570 US26D RO 
1 Flush Bolt (manual) 555 (or) 557 US26D RO 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Gasketing (head/jamb) S773BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
1 Astragal 357SP  PE 
1 Astragal S771C  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 013 
Doors: 16 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Dust Proof Strike 570 US26D RO 
2 Flush Bolt (manual) 555 (or) 557 US26D RO 
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1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Rain Guard 346C  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 014 
Doors: 10, 11 
  
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) KR822 689 PR 
1 Exit Device (rim, exit only) 2401 CD No Trim 630 PR 
1 Exit Device (rim, storeroom) 2403 CD No Trim 630 PR 
4 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
4 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Flush Pull BY FRP DOOR SUPPLIER  OT 
2 Door Closer 4040XP SCUSH AL LC 
1 Threshold 272A MSES25SS  PE 
1 Rain Guard 346C  PE 
1 Gasketing (mullion) 5110BL  PE 
2 Sweep (w/drip edge) 3452CNB  PE 
1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
  
Notes:  
Perimeter/meeting stile seals by frame/door supplier. 
  

Set: 015 
Doors: 18, 2, 3, 4 
  
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Door Closer 4040XP SCUSH AL LC 
1 Threshold 279x224AFGT MSES25SS  PE 
1 Rain Guard 346C  PE 
1 Sweep (w/drip edge) 3452CNB  PE 
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1 Door Postion Switch BY SECURITY - PREP DOOR/FRAME  OT 
  
Notes:  
Perimeter/meeting stile seals by frame/door supplier. 
  

Set: 020A 
Doors: 131A 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Exit Device (rim, clrm sec) FL 2110 4908A 630 PR 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Surface Closer 4040XP REG (or) EDA AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Door Stop 403 (or) 441CU US26D RO 
1 Gasketing (head/jamb) S773BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 021 
Doors: 102 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Storeroom Lock 72 8204 LNL US26D SA 
1 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
1 Surface Closer 4040XP REG (or) EDA AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Door Stop 403 (or) 441CU US26D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 023 
Doors: 102A, 102B, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 116, 117, 120, 121 
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3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Classroom Security Lock 72 8238 LNL US26D SA 
2 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Surface Closer 4040XP REG (or) EDA AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Door Stop 403 (or) 441CU US26D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 024 
Doors: 101, 113 
  
3 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
1 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Classroom Security Lock 72 8238 LNL US26D SA 
1 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
1 Door Closer 4040XP CUSH AL LC 
1 Kick Plate K1050 10" CSK BEV US32D RO 
1 Gasketing (head/jamb) S88BL  PE 
  
Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

Set: 032 
Doors: 131 
  
6 Filler Plate (frame) DFF_ - SIZE TO SUIT USP RO 
2 Continuous Hinge CFM__HD1 - DOOR HEIGHT  PE 
1 Mullion (keyed) FLKR822 689 PR 
2 Exit Device (rim, clrm sec) FL 2110 4908A 630 PR 
3 Cylinder Core (SFIC) 7100CR - MATCH EXISTING US26D AW 
3 Cylinder (rim / mortise) 16RCR / 16CRx US26D AW 
2 Door Closer 4040XP S-CUSH AL LC 
2 Kick Plate K1050 10" CSK BEV US32D RO 
1 Gasketing (head/jamb) S88BL  PE 
2 Astragal (split) 297AS  PE 
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Notes:  
All existing openings need to be verified in the field  
Field adjust, repair, and refinish existing frame to like new condition and provide any necessary filler plates for 
proper installation and function of new door(s) and hardware and verify all strike locations. Custom Strike as 
required GC and Supplier responsible for coordinating this. Existing doors to be adjusted for proper operation. 
  

END OF SECTION 080678 
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TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Hollow Metal Frames 
081213 - 1 

CDI Infrastructure LLC
 dba L.R. Kimball

SECTION 081213
HOLLOW METAL FRAMES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal frames for non-hollow metal doors.
B. Bullet-resistant hollow metal frames for non-hollow metal doors.
C. Interior glazed borrowed lite frames.

1.02 RELATED REQUIREMENTS
A. Section 081433 - Stile and Rail Wood Doors:  Non-hollow metal door for hollow metal frames.
B. Section 087100 - Door Hardware:  Hardware, silencers, and weatherstripping.
C. Section 088000 - Glazing:  Glazed borrowed lites.
D. Section 099123 - Interior Painting:  Field painting.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design.
B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel

Doors, Frames and Frame Anchors.
C. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel Doors

and Frames.
D. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100).
E. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces

for Steel Doors and Frames.
F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
G. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable.

H. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength.

I. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete.
J. ASTM C476 - Standard Specification for Grout for Masonry.
K. BHMA A156.115 - American National Standard for Hardware Preparation in Steel Doors and

Steel Frames.
L. ICC A117.1 - Accessible and Usable Buildings and Facilities.
M. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames.
N. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames.
O. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow

Metal Doors and Frames.
P. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames.
Q. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames.
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R. UL 752 - Standard for Bullet-Resisting Equipment.
1.04 SUBMITTALS

A. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced grade standard.

B. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and
identifying location of different finishes, if any.

C. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.

D. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements.
E. Manufacturer's Qualification Statement.
F. Installer's Qualification Statement.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Provide hollow metal frames from SDI Certified manufacturer:

 www.steeldoor.org/sdicertified.php.
B. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years of documented experience.
C. Maintain at project site copies of reference standards relating to installation of products

specified.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Store in accordance with applicable requirements and in compliance with standards and/or
custom guidelines as indicated.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Hollow Metal Frames with Integral Casings:
1. Ceco Door, an Assa Abloy Group company :  www.assaabloydss.com/#sle.
2. Curries, an Assa Abloy Group company :  www.assaabloydss.com/#sle.
3. Republic Doors, an Allegion brand :  www.republicdoor.com/#sle.
4. Or equal .

B. Commercial Security, Detention Security, and Bullet-Resistant  Hollow Metal Frames:
1. Ceco Door, an Assa Abloy Group company :  www.assaabloydss.com/#sle.
2. Republic Doors, an Allegion brand :  www.republicdoor.com/#sle.
3. Security Metal Products Corporation, an ASSA ABLOY Group Company.
4. Or equal.

2.02 PERFORMANCE REQUIREMENTS
A. Refer to Door and Frame Schedule on the drawings for frame sizes, fire ratings, sound ratings,

finishing, door hardware to be installed, and other variations, if any.
B. Door Frame Type:  Provide hollow metal door frames with integral casings.
C. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel

complying with ASTM A653/A653M, cold-rolled steel complying with ASTM A1008/A1008M, or
hot-rolled pickled and oiled (HRPO) steel complying with ASTM A1011/A1011M, commercial
steel (CS) Type B, for each.
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D. Accessibility:  Comply with ICC A117.1 and ADA Standards.
E. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as indicated

on drawings.  Style:  Manufacturers standard.
F. Combined Requirements:  If a particular door and frame unit is indicated to comply with more

than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior frame that is also indicated as being sound-rated must comply with the
requirements specified for exterior frames and for sound-rated frames; where two requirements
conflict, comply with the most stringent.

G. Hardware Preparations, Selections and Locations:  Comply with BHMA A156.115, NAAMM
HMMA 830, NAAMM HMMA 831 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

H. Frames for Interior Glazing or Borrowed Lites:  Construction and face dimensions to match door
frames, and as indicated on drawings.

2.03 HOLLOW METAL DOOR FRAMES WITH INTEGRAL CASINGS
A. Interior Door Frames, Non-Fire Rated:  Knock-down type .

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
a. Level 1 - Standard-duty.
b. Physical Performance Level C, 250,000 cycles; in accordance with ANSI/SDI A250.4.
c. Frame Metal Thickness:  18 gauge, 0.042 inch, minimum.

2. Frame Finish:  Factory finished.
B. Bullet-Resistant  Door Frames:  Face welded type . 

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
a. Level 4 - Maximum-duty .
b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI

A250.4.
c. Frame Metal Thickness:  14 gauge, 0.067 inch, minimum.

2. Commercial Security Rating Impact Testing:  Comply with forced entry, static load, and
soft or hard body impact testing for Class 4  in accordance with NAAMM HMMA 862
requirements.

3. Bullet-Resistance:  UL 752, Threat Level Rating - Level 3 .
4. Frame Finish:  Factory finished.

2.04 FINISHES
A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.
B. Asphaltic Paint: Asphalting emulsion, water-resistant, resilient coating.

1. Solids: 60 to 63 percent.
2. VOC's; None.
3. Finish: Sem-gloss - nontacky.
4. Flash Point: None.
5. Manufacturer:

a. Royal Coatings, Inc;.
b. Or equal.

2.05 ACCESSORIES
A. Silencers:  Resilient rubber, fitted into drilled hole; provide three on strike side of single door,

three on center mullion of pairs, and two on head of pairs without center mullions.
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B. Grout for Frames:  Mortar grout complying with ASTM C476 with maximum slump of 4 inches
as measured in accordance with ASTM C143/C143M for hand troweling in place; plaster grout
and thinner pumpable grout are prohibited.

C. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION
A. Coat inside of frames to be installed in masonry or to be grouted, with asphaltic paint, prior to

installation.
3.03 INSTALLATION

A. Install frames in accordance with manufacturer's instructions and related requirements of
specified frame standards or custom guidelines indicated.

B. Coordinate frame anchor placement with wall construction.
C. Grout frames in masonry construction, using hand trowel methods; brace frames so that

pressure of grout before setting will not deform frames.
D. Comply with glazing installation requirements of Section 088000.11.
E. Install door hardware as specified in Section 087100.

1. Comply with recommended practice for hardware placement of doors and frames in
accordance with ANSI/SDI A250.6 or NAAMM HMMA 861.

3.04 TOLERANCES
A. Clearances Between Door and Frame:  Comply with related requirements of specified frame

standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861.
B. Maximum Diagonal Distortion:  1/16 inch measured with straight edges, crossed corner to

corner.
3.05 SCHEDULE

A. Refer to Door and Frame Schedule on the drawings.
END OF SECTION



SECTION 081416 - FLUSH WOOD DOORS 

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. Interior standard wood veneer flush wood doors. 

B. Related Sections: 

1. Division 08 Section “Glazing”. 
2. Division 08 Section "Door Hardware". 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of door indicated. Include factory-finishing specifications. 

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; 
construction details not covered in Product Data; location and extent of hardware blocking; and other 
pertinent data. 

1. Indicate dimensions and locations of mortises and holes for hardware. 
2. Indicate dimensions and locations of cutouts. 
3. Indicate requirements for veneer matching. 
4. Indicate doors to be factory finished and finish requirements. 
5. Indicate fire-protection ratings for fire-rated doors. 

C. Samples:  Available standard HPDL color and pattern options. 

D. Samples for Verifications:  
1. Transparent Finish Doors: Each required veneer species and factory finish; minimum 8 by 10 

inches corner unit showing construction and finish. 
2. Light Opening Moldings: Minimum 6 inches long, for each material, type, and finish required. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

B. Manufacturer warranties transferrable to Owner.  
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1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is certified for chain of custody by an FSC-
accredited certification body. 

B. Quality Standard:  In addition to requirements specified, comply with WDMA I.S.1-A, "Architectural 
Wood Flush Doors”. 

C. Vendor Qualifications: Certified for chain of custody by an FSC-accredited certification body.  

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Package factory-finished doors individually in manufacturer’s standard plastic bags, stretch wrap, or 
cardboard cartons.  

B. Store doors inside building in clean, dry location. 

C. Mark each door on top rail with opening number used on shop drawings. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and weather tight, 
wet work in spaces is complete and dry, and HVAC system is operating and maintaining temperature 
between 60 and 90 deg F and relative humidity at occupancy levels during remainder of construction 
period. 

1.8 MANUFACTUER WARRANTIES 

A. Standard manufacturer warranties.  

1. Failures include, but are not limited to, the following:  

a. Warping (bow, cup, or twist) more than 1/4 inch in 42 by 84 inch section. 
b. Telegraphing of core construction in face veneers exceeding 0.01 inch in 3-inch span. 

2. Solid Core Doors: Limited lifetime warranty 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design: Provide product from the following manufacturer or approved equal: 

1. Mohawk Flush Doors, Inc. or approved equal 

a. Cedura Series 

B. Source Control: Supply all wood doors from a single manufacturer.  
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2.2 MANUFACTURING STANDARD 

A. Interior Wood Doors: Window and Door Manufacturers Association publications ANSI/WDMA I.S. 1A 
“Industry Standard for Interior Architectural Wood Flush Doors”. 

B. Acoustical Rating for Solid Core Doors: Where indicated in door schedule on Drawings, provide STC 38 
doors supplied with seals and gaskets tested by manufacturer.  

2.3 INTERIOR SOLID CORE LAMINATE-FACED (HPDL) DOORS 

A. Solid Core Standard Veneer Flush Wood Doors 

1. WDMA Quality Standard: Standard construction 
2. WDMA Performance Level: Heavy Duty 
3. Faces: High pressure decorative laminates complying with NEMA LD 3, Grade HGS. Vertical and 

post formable grade laminates are not acceptable. 

a. Colors, Patterns: color and pattern selected by Architect from manufacturer’s standards. 

4. Vertical Edges: Hardwood for stain finish to match face finish.  
5. Horizontal Edges: Structural Composite Lumber 
6. Core: Wood base-particleboard. 
7. Construction: Five Plies; Stiles and rails are bonded to core, and entire unit is then abrasive planed 

before veneering. 
8. Thickness: 1-3/4 inch. 

B. Solid Core Standard Veneer Flush Wood Doors with Glazed Lites 

1. Match appearance grade and applicable construction and performance requirements of Solid Core 
Standard Veneer Flush Wood Doors. 

2. Factory Glazing: Refer to Division 08 Section "Glazing" for glass view panels in flush woo doors. 
Factory install glass as required. Fill glazing bead nail holes in factory finished doors.  

3. Wood Glazing Accessories: Solid wood of same species as face veneer in standard profile selected 
by architect.  

a. Bead Profile: Straight Lip 

2.4 LOUVERS AND LIGHT FRAMES 

A. Louvers for Fire-Rated Doors: Metal louvers with fusible link and closing device, listed and labeled for 
use in doors with fire-protection rating of 1-1/2 hours or less. 

1. Subject to compliance, provide product by the following manufacturer:  
a. Anemostat Door Products 

1) Model No. FLDL-UL-SG2 
b. Or approved equal.  

2. Metal and Finish: 
a. Material: 18 Gauge Cold Rolled Steel Louver Blades and Inside Frame. 
b. Finish: Beige 
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B. Metal Frames for Light Opening in Fire Rated Doors: Manufacturer’s standard frame formed of 0.048 
inch thick, cold rolled steel sheet, with baked enamel or powder coated finish selected by Architect from 
manufacturer’s standard full colors and approved for us in doors of fire-protection rating indicated.  

2.5 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated. Comply with clearance requirements of referenced 
quality standard for fitting unless otherwise indicated. 

B. Factory machine doors for hardware that is not surface applied. Locate hardware to comply with DHI-
WDHS-3. Comply with final hardware schedules, door frame Shop Drawings, BHMA-156.115-W, and 
hardware templates. 

1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment before 
factory machining. 

C. Openings: Cut and trim openings and install glazing at factory. 

2.6 FINISHES 

A. General: Comply with referenced quality standard for factory finishing. Complete fabrication, including 
fitting doors for openings and machining for hardware that is not surface applied, before finishing. 

1. Finish faces, all four edges, edges of cutouts, and mortises. Stains and fillers may be omitted on 
bottom edges, edges of cutouts, and mortises. 

B. Factory finish doors where indicated in schedules or on Drawings as factory finished. 

C. Transparent Finish: 

1. Grade:  Premium. 
2. Finish: AWI's, AWMAC's, and WI's "Architectural Woodwork Standards" System 5, conversion 

varnish; WDMA TR-4 conversion varnish 
3. Staining:  Match Architect's sample. 
4. Sheen:  Satin. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 

1. Verify that installed frames comply with indicated requirements for type, size, location, and swing 
characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. Hardware: For installation, see Division 08 Section "Door Hardware." 

B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and the 
referenced quality standard, and as indicated. 

1. Install fire rated doors in corresponding fire-rated frames according to NFPA 80. 

C. Job-Fitted Doors:  Align and fit doors in frames with uniform clearances and bevels; do not trim stiles 
and rails in excess of limits set by manufacturer or permitted for fire-rated doors.  Machine doors for 
hardware.  Seal edges of doors, edges of cutouts, and mortises after fitting and machining. 

1. Clearances:  Provide 1/8 inch at heads, jambs, and between pairs of doors.  Provide 1/8 inch from 
bottom of door to top of decorative floor finish or covering unless otherwise indicated.  Where 
threshold is shown or scheduled, provide 1/4 inch from bottom of door to top of threshold unless 
otherwise indicated. 

D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at Project 
site. 

E. Wood doors to follow WMDA I.S. 1A and WDMA I.S. 6A standards. 

3.3 ADJUSTING AND REPAIR 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Repair of damage or defects is subject to Architects’ acceptance, including removal of soiling. 

C. Provide new replacement doors for doors that cannot be satisfactorily repaired.  

3.4 PROTECTING AND CLEANING 

A. Protect installed doors from damage and soiling. 

B. Clean doors shortly before inspection for Substantial Completion 

END OF SECTION 081416 
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SECTION 081433
STILE AND RAIL WOOD DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wood doors, stile and rail design; non-fire rated.
1.02 RELATED REQUIREMENTS

A. Section 081113 - Hollow Metal Doors and Frames.
B. Section 087100 - Door Hardware.
C. Section 088000 - Glazing.

1.03 REFERENCE STANDARDS
A. AWI (QCP) - Quality Certification Program; Current Edition.
B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2014, with Errata (2016).
C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards, U.S. Version 3.1;

2016, with Errata (2017).
1.04 SUBMITTALS

A. See Section 013300 - Submittal Procedures.
B. Product Data:  Indicate stile and rail core materials and construction; veneer species, type and

characteristics.
C. Shop Drawings:  Illustrate door opening criteria, elevations, sizes, types, swings, undercuts

required, special beveling, special blocking for hardware, factory finishing criteria, identify
cutouts for glazing.

D. Samples:  Submit two samples of door construction, 8 x 8 inch in size cut from top corner of
door.

E. Samples:  Submit two samples of door veneer, 8 x 8 inch in size illustrating wood grain, stain
color, and sheen.

F. Certificate:  Submit labels and certificates required by quality assurance and quality control
 programs.

G. Manufacturer's Installation Instructions:  Indicate special installation instructions.
H. Manufacturer's Qualification Statement.
I. Warranty, executed in Owner's name.

1.05 QUALITY ASSURANCE
A. Maintain one copy of specified door quality standard on site for review during installation and

finishing.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section, with not less than three years of documented experience.
1. Accredited participant in the specified certification program prior to the commencement of

fabrication and throughout the duration of the project.
C. Quality Certification:

1. Comply with AWI (QCP) woodwork association quality certification service/program in
accordance with requirements for work specified in this section:  www.awiqcp.org/#sle.

2. Provide labels or certificates indicating that the installed work complies with
AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements for grade or grades
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specified.
3. Provide designated labels on shop drawings as required by certification program.
4. Provide designated labels on installed products as required by certification program.
5. Submit certifications upon completion of installation that verifies this work is in compliance

with specified requirements.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver, and store doors in accordance with quality standard specified.
B. Protect doors with resilient packaging sealed with heat shrunk plastic.  Do not store in damp or

wet areas; or in areas where sunlight might bleach veneer.  Seal top and bottom edges with
tinted sealer if stored more than one week.  Break seal on site to permit ventilation.

1.07 WARRANTY
A. Interior Doors:  Provide manufacturer's warranty for the life of the installation.
B. Include coverage for delamination of veneer, warping beyond specified installation tolerances,

defective materials, and telegraphing core construction.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Stile and Rail Wood Doors:
1. Eggers Industries:.
2. Karona, Inc:.
3. Maiman Company:.
4. Marshfield DoorSystems, Inc:.
5. Substitutions:  Or equal.  See Section 016000 - Product Requirements.

2.02 DOORS
A. Quality Standard:  Custom Grade, Heavy Duty performance, in accordance with

AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), unless otherwise indicated.
B. Interior Doors:  1-3/4 inches thick; veneer and lumber stile and rail construction; mortise and

tenon joints. Transparent finish.
C. Wood veneer facing with factory transparent finish to match existing adjacent wood doors.

2.03 DOOR FACINGS
A. Veneer Facing for Transparent Finish:  Match existing adjacent wood doors.
B. Adhesive:  Type II - Water Resistant.

2.04 DOOR CONSTRUCTION
A. Vertical Exposed Edge of Stiles:  Of same species as veneer facing.
B. Fit door edge trim to edge of stiles after applying veneer facing.
C. Bond edge banding to cores.
D. Factory machine doors for finish hardware in accordance with hardware requirements and

dimensions.  Do not machine for surface hardware.
E. Factory fit doors for frame opening dimensions identified on shop drawings, with edge

clearances in accordance with specified quality standard.
F. Glazed Openings:  Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings.
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G. Factory install glazing in doors in compliance with quality standards specified, using
manufacturer's standard elastomeric glazing sealant.

2.05 FACTORY FINISHING
A. Finish work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 5 -

Finishing for grade specified and as follows:
1. Transparent:

a. System - 12, Polyurethane, Water-based.
b. Stain:  As selected by Architect.
c. Sheen:  Semigloss.

B. Seal door top edge with color sealer to match door facing.
2.06 ACCESSORIES

A. Hollow Metal Door Frames:  As specified in Section 081113.
B. Glazing:  As specified in Section 088000.
C. Panel or Glass Retention Molding:  Wood of same species as door facing, flat bead stop, with

butted corners; prepared for countersink style tamper proof screws.
D. Door Hardware:  As specified in Section 087100.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Do not install doors in frame openings that are not plumb or are out of tolerance for size or

alignment.
3.02 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality standards.
B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.
C. Machine cut for hardware.
D. Coordinate installation of doors with installation of frames and hardware.

3.03 TOLERANCES
A. Comply with specified quality standard for fit, clearance, and joinery tolerances.
B. Maximum Width Distortion (Cup):  1/8 inch measured with straight edge or taut string, edge to

edge, over an imaginary 36 by 84 inch surface area.
3.04 ADJUSTING

A. Adjust doors for smooth and balanced door movement.
B. Adjust closers for full closure.

3.05 SCHEDULE - SEE DRAWINGS
END OF SECTION
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SECTION 081613
FIBERGLASS DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fiberglass doors.
1.02 RELATED REQUIREMENTS

A. Section 084313 - Aluminum-Framed Storefronts:  Exterior storefront and door frames.
B. Section 087100 - Door Hardware.
C. Section 088000 - Glazing.

1.03 REFERENCE STANDARDS
A. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance

of Windows, Doors and Glazed Wall Sections.
B. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of

Plastics.
C. ASTM D570 - Standard Test Method for Water Absorption of Plastics.
D. ASTM D638 - Standard Test Method for Tensile Properties of Plastics.
E. ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced and Reinforced

Plastics and Electrical Insulating Materials.
F. ASTM D2583 - Standard Test Method for Indentation Hardness of Rigid Plastics by Means of

Barcol Impressor.
G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
H. ASTM E2112 - Standard Practice for Installation of Exterior Windows, Doors and Skylights.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:  Obtain hardware templates from hardware manufacturer prior to starting

fabrication.
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard details, installation instructions, hardware and
anchor recommendations.

B. Shop Drawings:  Indicate layout and profiles; include assembly methods.
1. Indicate product components, including hardware reinforcement locations and

preparations, accessories, finish colors, patterns, and textures.
2. Indicate wall conditions, door and frame elevations, sections, materials, gages, finishes,

location of door hardware by dimension, and details of openings; use same reference
numbers indicated on drawings to identify details and openings.

C. Selection Samples:  Submit two complete sets of color chips, illustrating manufacturer's
available finishes, colors, and textures.

D. Verification Samples:  Submit door surface samples for each finish specified, 10 inch by 10 inch
in size, illustrating finishes, colors, and textures.

E. Door Corner Sample:  Submit corner cross sections, 10 inch by 10 inch in size, illustrating
construction, finish, color, and texture.

F. Test Reports:  Submit certified test reports from qualified independent testing agency indicating
doors comply with specified performance requirements.
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G. Manufacturer's Qualification Statement.
H. Installer's Qualification Statement.
I. Maintenance Data:  Include instructions for repair of minor scratches and damage.
J. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer; include detailed terms of warranty.
K. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Package products with protective coverings and identify with descriptive labels.
1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section, with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Mark doors with location of installation, door type, color, and weight.
B. Deliver materials in manufacturer’s original, unopened, undamaged containers with

identification labels intact.
C. Store materials in original packaging, under cover, protected from exposure to harmful weather

conditions and from direct contact with water.
1. Store at temperature and humidity conditions recommended by manufacturer.
2. Do not use non-vented plastic or canvas shelters.
3. Immediately remove wet wrappers.

D. Store in position recommended by manufacturer, elevated minimum 4 inch above grade, with
minimum 1/4 inch space between doors.

1.08 FIELD CONDITIONS
A. Do not install doors until structure is enclosed.
B. Maintain temperature and humidity at manufacturer's recommended levels during and after

installation of doors.
1.09 WARRANTY

A. Provide five (5) year manufacturer warranty covering materials and workmanship , including
degradation or failure due to chemical contact.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fiberglass Composite Doors:
1. Special-Lite, Inc.

a. SL-20 FRP, Aluminum Hybrid Door; typical door.
2. Or equal .

2.02 DOOR AND FRAME ASSEMBLIES
A. Door and Frame Assemblies:  Factory-fabricated, prepared and machined for hardware.

1. Screw-Holding Capacity:  Tested to 890 lbs, minimum.
2. Surface Burning Characteristics:  Flame spread index (FSI) of 26 to 75, Class B, and

smoke developed index (SDI) of 450 or less, when tested in accordance with ASTM E84.
3. Sizes:  As indicated on drawings.
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4. Clearance Between Door and Frame:  1/8 inch, maximum.
5. Clearance Between Meeting Stiles of Pairs of Doors:  1/8 inch, maximum.
6. Clearance Between Bottom of Door and Finished Floor:  3/4 inch, maximum; not less than

1/4 inch clearance to threshold.
7. Provide frame anchors that allow for variation in rough opening size; field cutting of doors

or frames to fit is not permitted.
2.03 COMPONENTS

A. Doors:  Fiberglass construction with reinforced core.
1. Thickness:  1-3/4 inch, nominal.
2. Core Material:  poured-in-place polyurethane foam.
3. Construction:

a. Fiberglass faces laminated to core with an applied gel coating, or molded in one
piece including gel coating on each side.

4. Face Sheet Texture:  Sandstone.
5. Subframe and Reinforcements:  Manufacturer's standard materials.
6. Waterproof Integrity:  Provide factory fabricated edges, cut-outs, and hardware

preparations of fiberglass reinforced plastic (FRP); provide cut-outs with joints sealed
independently of glazing, louver inserts, or trim.

7. Hardware Preparations:  Factory reinforce, machine, and prepare for door hardware
including field installed items; provide solid blocking for each item; field cutting, drilling or
tapping is not permitted; obtain manufacturer's hardware templates for preparation as
necessary.

8. Bottom rails must have integral legs for interlocking continuous weather bar with single
nylon brush weather stripping or manually adjustable SL-301 door bottom with two nylon
brush weather stripping.

2.04 PERFORMANCE REQUIREMENTS
A. Provide door assemblies that have been designed and fabricated in compliance with specified

performance requirements.
B. Air Leakage:  Maximum of 0.42 cfm/sqft at 6.24 lb/sq ft differential pressure, when tested in

accordance with ASTM E283.
C. Thermal Transmittance, Exterior Doors:  AAMA 1503, U-value of 0.10, maximum, measured on

exterior door in size required for this project.
D. Fiberglass Reinforced Plastic (FRP) Face Sheet Properties:

1. Izod Impact Resistance:  ASTM D256, 7 ft lbf/inch of width, minimum, with notched izod.
2. Tensile Strength at Break:  ASTM D638, 18,000 psi, minimum.
3. Water Absorption:  ASTM D570, 0.16 percent, maximum, after 24 hours at 74 degrees F.
4. Flexural Strength:  ASTM D790, 27,000 psi, minimum.
5. Barcol Hardness:  ASTM D2583, minimum of 40 units.

2.05 FINISHES
A. Abuse resistant engineered surface with protective coating and through-molded color.

1. Panel Texture:  Sandstone.
2. Color:  As selected by Architect  from manufacturer's custom  line of colors.

2.06 ACCESSORIES
A. Stops for Glazing:  Fiberglass, unless otherwise indicated or required by fire rating; provided by

door manufacturer to fit factory made openings, with color and texture to match door; fasteners
shall maintain waterproof integrity.
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1. Exterior Doors:  Provide non-removable stops on exterior side with continuous
compression gasket weatherseal.

2. Opening Sizes and Shapes:  As indicated on drawings.
B. Glazing:  As specified in Section 088000.
C. Door Hardware:  As specified in Section 087100.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify actual dimensions of openings by field measurements before door fabrication; show
recorded measurements on shop drawings.

B. Do not begin installation until substrates have been properly prepared.
C. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
3.02 PREPARATION

A. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

B. Clean and prepare substrate in accordance with manufacturer's directions.
C. Protect adjacent work and finish surfaces from damage during installation.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions; do not penetrate frames with anchors.
B. Install exterior doors in accordance with ASTM E2112.
C. Install door hardware as specified in Section 087100.
D. Set units plumb, level, and true-to-line, without warping or racking doors, and with specified

clearances; anchor in place.
E. In masonry walls, install frames prior to laying masonry; anchor frames into masonry mortar

joints; fill jambs with grout as walls are laid up.
F. Separate aluminum and other metal surfaces from sources of corrosion of electrolytic action at

points of contact with other materials.
G. Repair or replace damaged installed products.

3.04 ADJUSTING
A. Lubricate, test, and adjust doors to operate easily, free from warp, twist or distortion, and to fit

watertight for entire perimeter.
B. Adjust hardware for smooth and quiet operation.
C. Adjust doors to fit snugly and close without sticking or binding.

3.05 CLEANING
A. Clean installed products in accordance with manufacturer’s instructions prior to owner’s

acceptance.  
3.06 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.
END OF SECTION
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SECTION 084213.13
SECURITY ALUMINUM ENTRANCES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Bullet Resistant Aluminum Door Assemblies.
1.02 RELATED REQUIREMENTS

A. Section 084313 - Aluminum-Framed Storefronts:  Finishes and colors.
B. Section 084333.13 - ALUMINUM-FRAMED SECURITY STOREFRONTS:  Ballistic rated

storefront framing.
C. Section 087100 - Door Hardware.
D. Section 088000.11 - Glazing.  Bullet resistant insulated glass.

1.03 SUBMITTALS
A. Product Data: For each type of door assembly, including manufacturer recommended

installation instructions.
B. Shop Drawings:  Include plans, elevations, sections, details, attachment to other work and

glazing details.
C. Samples:  For each exposed finish.
D. Product Test Reports:  Indicating compliance with requirements
E. Warranty:  Sample of finish warranty
F. Closeout Submittals:  Maintenance data.

1.04 DELIVERY, STORAGE AND HANDLING
A. Protect doors, frames, and accessories in accordance with AAMA CW-10 "Care and Handling

of Architectural Aluminum from Shop to Site" until Substantial Completion.
1.05 WARRANTY

A. Finish Warranty: Manufacturer’s warranty against deterioration of factory finishes for the period
of10 years from the date of Substantial Completion.

PART 2  PRODUCTS
2.01 MANUFACTURED UNITS

A. Basis of Design:  44/350 Bullet Resistant Door System by Insulgard Security Products.
B. Subject to compliance with requirements, manufacturers of products of equivalent design may

be acceptable.
1. Norshield Security.
2. U.S. Bullet Proofing; USAD 1000 - Forced Entry/Bullet/Blast Resistant Aluminum Door.
3. Or equal.

C. Description
1. Factory fabricated door assembly constructed from either 6105-T5 or 6005-T5 extruded

aluminum.
2. Dimensions: Medium Stile Door.

a. Top Rail and Stiles: 4-1/2 inches by 2-3/8inches.
b. Bottom Rail: 8-1/2 inches by 2-3/8 inches.
c. Glazing Stops: 1 inch face.
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2.02 PERFORMANCE CRITERIA
A. Structural Loading

1. Wind Loading: As indicated on Drawings.
2. Deflection Limits

a. Deflection of any door member in a direction normal to the plane of the wall when
subjected to the indicated design loads shall not exceed l/175 of its clear span or ¾
inch, whichever is less.

b. The deflection shall not exceed 50 percent of the nominal joint width at sealant joints
occurring between framing members and adjacent materials, unless otherwise
required by sealant manufacturer.

c. Upon reversal of load direction at magnitudes up to and including 1.5 times design
pressures, slippage at fastened and/or clamped connections shall not exceed 1/8
inch.

d. Glass deflection at full design load shall not exceed 1/100 of its span, or ¾ inch,
whichever is less.

e. Metal panel deflection shall not exceed 1/90 of its span or ¾ inch, whichever is less.
  The span shall be taken as the lesser of the distances between the horizontal or
vertical support members.

B. Thermal Movement
1. Provide for expansion and contraction of component materials as will be caused by

surface temperatures ranging from 20 degrees F to a high temperature of 180 degrees F.
2. The expansion and contraction caused by temperature differential shall not cause

buckling, undue stress on glass, failure of joint seals, undue stress on structural elements,
demanding loads on fasteners, reduction of performance, or other detrimental effects.

C. Ballistic Resistant: Level 3 in accordance with UL 752 - Testing for Ballistic Resistance for the
complete assembly including framing and glazing.

2.03 FABRICATION
A. Tolerances: All joints and connections shall be tight, providing hairline joints and true alignment

of adjacent members
B. Door corner joinery of extruded and keyed aluminum spline with a continuous 3/8 inch diameter

steel tie rod at top and bottom rails.
2.04 FRAMING FINISH

A. Provide finish for each school as specified in Section 084313.
2.05 GLAZING

A. Glazing Material:
1. Ballistic Resistance Level 3 Laminated:  As specified in Section 088000.11.

B. Glazing gaskets:
1. Interior:  Closed cell neoprene (40-50 Shore “A” Durometer)
2. Exterior:  Solid neoprene (65-75 Shore “A” Durometer)

2.06 DOOR HARDWARE
A. Door hardware as specified in Section 087100.

2.07 ACCESSORIES
A. Anchors: Fully concealed.
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PART 3  EXECUTION
3.01 PREPARATION

A. Verify field dimensions of opening prior to fabrication of door assemblies.
B. Coordinate structural requirements to ensure proper attachment and support.

3.02 INSTALLATION
A. Install doors and frames in accordance with manufacturer's recommendations and approved

shop drawings.
B. Provide required support and securely fasten and set doors and frames plumb, square, and

level without twist or bow.
C. Apply sealant in accordance with door and sealant manufacturer's recommendations as

indicated in installation instructions. Wipe off excess, and leave exposed sealant surfaces clean
and smooth

3.03 ADJUSTING AND CLEANING
A. Adjust door to provide for weather tightness, and leave doors clean and free of debris.

3.04 PROTECTION
A. Protect doors and glazing from damage during construction operations. If damage occurs,

remove and replace as required to provide windows in their original, undamaged condition.
END OF SECTION
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SECTION 084313
ALUMINUM-FRAMED STOREFRONTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aluminum-framed storefront, with vision glass.
B. Aluminum door frames - thermally broken.
C. Weatherstripping.

1.02 RELATED REQUIREMENTS
A. Section 081613 - Fiberglass Doors.
B. Section 087100 - Door Hardware:  Hardware items other than specified in this section.
C. 088000.11 - Glazing: Glass and glazing accessories.

1.03 REFERENCE STANDARDS
A. AAMA CW-10 - Care and Handling of Architectural Aluminum From Shop to Site.
B. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance

of Windows, Doors and Glazed Wall Sections.
C. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for

High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix).

D. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures.
E. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes.
F. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric).
G. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen.

H. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference.

I. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference.

1.04 SUBMITTALS
A. Product Data:  Provide component dimensions, describe components within assembly,

anchorage and fasteners, glass and infill, internal drainage details.
B. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,

affected related work, expansion and contraction joint location and details, and field welding
required.

C. Samples:  Submit two samples 8 by 8 inches in size illustrating finished aluminum surface,
glass, glazing materials.

D. Manufacturer's Certificate:  Certify that the products supplied meet or exceed the specified
requirements.

E. Manufacturer's Qualification Statement.
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F. Installer's Qualification Statement.
G. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in performing work of type specified and
with at least three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Handle products of this section in accordance with AAMA CW-10.
B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed

coatings that bond to aluminum when exposed to sunlight or weather.
1.07 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F.  Maintain this
minimum temperature during and 48 hours after installation.

1.08 WARRANTY
A. Correct defective Work within a five year period after Date of Substantial Completion.
B. Provide five year manufacturer warranty against failure of glass seal on insulating glass units,

including interpane dusting or misting.  Include provision for replacement of failed units.
C. Provide five year manufacturer warranty against excessive degradation of exterior finish.

 Include provision for replacement of units with excessive fading, chalking, or flaking.
PART 2  PRODUCTS
2.01 BASIS OF DESIGN -- FRAMING FOR INSULATING GLAZING

A. Front-Set Style, Thermally-Broken:
1. Basis of Design:  Special-Lite; SL-450TB and SL-600TB .

a. Framing for fiberglass doors specified in Section 081613.
2. Vertical Mullion Dimensions:  2 inches wide by 4-1/2 inches or 6-inches where indicated .

B. Other Manufacturers:  Provide either the product identified as "Basis of Design" or an
equivalent product of one of the manufacturers listed below:
1. EFCO, a Pella Company:  www.efcocorp.com/#sle.
2. YKK AP America Inc:  www.ykkap.com.
3. Kawneer:  www.kawneer.com.
4. Or equal.

2.02 ALUMINUM-FRAMED STOREFRONT
A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members

with infill, and related flashings, anchorage and attachment devices.
1. Glazing Rabbet:  For 1 inch insulating glazing.
2. Finish Color:  As selected by Architect from manufacturer's standard line.
3. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors and hardware; fasteners and attachments
concealed from view; reinforced as required for imposed loads.

4. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.
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5. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

6. Expansion/Contraction:  Provide for expansion and contraction within system components
caused by cycling temperature range of 170 degrees F over a 12 hour period without
causing detrimental effect to system components, anchorages, and other building
elements.

7. Movement:  Allow for movement between storefront and adjacent construction, without
damage to components or deterioration of seals.

8. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

B. Performance Requirements:
1. Wind Loads:  Design and size components to withstand the specified load requirements

without damage or permanent set, when tested in accordance with ASTM E330/E330M,
using loads 1.5 times the design wind loads and 10 second duration of maximum load.
a. Design Wind Loads:  Comply with requirements of ASCE 7.
b. Member Deflection:  Limit member deflection to flexure limit of glass in any direction,

with full recovery of glazing materials.
2. Water Penetration Resistance:  No uncontrolled water on interior face, when tested in

accordance with ASTM E331 at pressure differential of 12 psf.
3. Air Leakage:  Maximum of 0.06 cu ft/min sq ft of wall area, when tested in accordance with

ASTM E283 at 6.24 psf pressure differential across assembly.
4. Condensation Resistance Factor of Framing:  74, minimum, measured in accordance with

AAMA 1503.
2.03 COMPONENTS

A. Aluminum Framing Members:  Tubular aluminum sections, thermally broken with interior
section insulated from exterior, drainage holes and internal weep drainage system.  
1. Framing members for interior applications need not be thermally broken.
2. Glazing Stops:  Flush.
3. Cross-Section:  As indicated on drawings.

B. Glazing: As specified in Section 088000.11.
1. For Exterior Framing:  Type Insulated/Tempered.

2.04 MATERIALS
A. Extruded Aluminum:  ASTM B221 (ASTM B221M).
B. Fasteners:  Stainless steel.
C. Exposed Flashings:  Aluminum sheet, 20 gage, 0.032 inch minimum thickness; finish to match

framing members.
D. Concealed Flashings:  Stainless steel, 26 gage, 0.0187 inch minimum thickness.
E. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration

requirements.
F. Glazing Accessories: As specified in Section 088000.11.

2.05 FINISHES
A. High Performance Organic Coatings:  AAMA 2604; multiple coats, thermally cured

fluoropolymer system.
1. Manufacturers:

a. Arkema, Inc.; Kynar 500.
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b. Or equal.
B. Color:  As selected by Architect from manufacturer's standard range.
C. Touch-Up Materials:  As recommended by coating manufacturer for field application.

2.06 HARDWARE
A. Other Door Hardware:  As specified in Section 087100.
B. Weatherstripping:  Wool pile, continuous and replaceable; provide on all doors.
C. Sill Sweep Strips:  Resilient seal type, retracting, of neoprene; provide on all doors.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.
B. Verify that wall openings and adjoining air and vapor seal materials are ready to receive work of

this section.
3.02 INSTALLATION

A. Install wall system in accordance with manufacturer's instructions.
B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and

other irregularities.
C. Provide alignment attachments and shims to permanently fasten system to building structure.
D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional

tolerances, aligning with adjacent work.
E. Provide thermal isolation where components penetrate or disrupt building insulation.
F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.
G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads

to sill flashing.
H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of

thermal barrier.
I. Touch-up minor damage to factory applied finish; replace components that cannot be

satisfactorily repaired.
3.03 TOLERANCES

A. Maximum Variation from Plumb:  0.06 inch per 3 feet non-cumulative or 0.06 inch per 10 feet,
whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane:  1/32 inch.
3.04 ADJUSTING

A. Adjust operating hardware for smooth operation.
3.05 CLEANING

A. Remove protective material from pre-finished aluminum surfaces.
B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean

wiping cloths, and take care to remove dirt from corners and to wipe surfaces clean.
3.06 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.
END OF SECTION
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SECTION 084333.13
ALUMINUM-FRAMED SECURITY STOREFRONTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Bullet Resistant Aluminum Storefront Framing
1.02 RELATED REQUIREMENTS

A. Section 084213.13 - SECURITY ALUMINUM ENTRANCES.  Aluminum storefront doors.
B. Section 084313 - Aluminum-Framed Storefronts:  Finishes and colors.
C. Section 088000.11 - Glazing.  Bullet resistant insulated glass.

1.03 SUBMITTALS
A. Product Data: For each type of framing and glazing including manufacturer recommended

installation instructions.
B. Shop Drawings:  Include plans, elevations, sections, details, attachment to other work and

glazing details for field-glazed units.
C. Samples:  For each exposed finish.
D. Product Test Reports:  Indicating compliance with requirements
E. Warranty:  Sample of finish warranty
F. Maintenance data.

1.04 DELIVERY, STORAGE AND HANDLING
A. Handle products of this section in accordance with AAMA CW-10.
B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed

coatings that bond to aluminum when exposed to sunlight or weather.
1.05 WARRANTY

A. Finish Warranty: Manufacturer’s warranty against deterioration of factory finishes for the period
of 10 years from the date of Substantial Completion.

PART 2  PRODUCTS
2.01 MANUFACTURED UNITS

A. Basis of Design:  Insulgard TH600 Bullet Resistant Architectural Aluminum Framing by
Insulgard Security Products; Phone 800.624.6315.
1. Subject to compliance with requirements, other manufacturers of products of equivalent

design may be acceptable.
a. Norshield Security; NS 7000 Series:  www.norshield.net.
b. U.S. Bullet Proofing; USAW 400 - Fixed Bullet/Blast Resistant Aluminum Curtain wall

and Storefront Windows.
c. Or equal.

B. Description
1. Factory fabricated framing constructed from either 6105-T5 or 6005-T5 extruded

aluminum with integral weep design to allow water to vent to the exterior along horizontal
members.

2. Dimensions:
a. Head, Jamb, Sill, Mullion and Intermediate Horizontal Members:  2-1/2 inches by 6

inches.
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2.02 PERFORMANCE CRITERIA
A. Ballistic Resistant: Level 3 in accordance with UL 752 - Testing for Ballistic Resistance for the

complete assembly including framing, glazing and panels.
2.03 FABRICATION

A. Tolerances: All joints and connections shall be tight, providing hairline joints and true alignment
of adjacent members

2.04 FRAMING FINISH
A. Provide finish for each school as specified in Section 084313.

2.05 GLAZING
A. Ballistic Resistant Glazing Material:

1. Ballistic Resistance Level 3 Laminated:  As specified in Section 088000.11.
2.06 ACCESSORIES

A. Anchors: Fully concealed in accordance with requirements of delegated design requirements
PART 3  EXECUTION
3.01 PREPARATION

A. Verify field dimensions of opening prior to fabrication of windows.
B. Coordinate structural requirements to ensure proper attachment and support.

3.02 INSTALLATION
A. Install windows in accordance with manufacturer's recommendations and approved shop

drawings.
B. Provide required support and securely fasten and set windows plumb, square, and level without

twist or bow.
C. Apply sealant in accordance with window and sealant manufacturer's recommendations as

indicated in installation instructions. Wipe off excess, and leave exposed sealant surfaces clean
and smooth

3.03 PROTECTION
A. Clean and protect windows from damage during construction operations. If damage occurs,

remove and replace as required to provide windows in their original, undamaged condition.
END OF SECTION



SECTION 085113 - ALUMINUM WINDOWS 

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 fixed and/or operable aluminum-framed windows for exterior locations. 

1.3 DEFINITIONS 

A. Performance class designations according to AAMA/WDMA/CSA 101/I.S.2/A440-05: 

1. AW:  Architectural. 

B. Performance grade number according to AAMA/WDMA/CSA 101/I.S.2/A440-05: 

1. Design pressure number in pounds force per square foot (pascals) used to determine the structural 
test pressure and water test pressure. 

C. Structural Test Pressure:  For uniform load structural test, is equivalent to 150 percent of the design 
pressure. 

D. Minimum Test Size:  Smallest size permitted for performance class (gateway test size) or as specified 
elsewhere in this section, whichever is more stringent.  Products must be tested at minimum test size or at 
a size larger than minimum test size to comply with requirements for performance class.  Downsized test 
reports will not be considered acceptable. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide aluminum windows capable of complying with performance requirements indicated, 
based on testing manufacturer's windows that are representative of those specified, and that are of 
minimum test size indicated below: 

1. Projected Windows:  60” x 144” (F/PO/F/PI). 

B. Structural Performance:  Provide aluminum windows capable of withstanding the effects of the following 
loads, based on testing units of the minimum test size specified herein that pass 
AAMA/WDMA/CSA 101/I.S.2/A440-05, Uniform Load Structural and Uniform Load Deflection Tests: 

1. Uniform Load Structural Test:  105 psf (positive and negative). 

2. Uniform Load Deflection Test:  70 psf (positive and negative).  
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1.5 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, fabrication methods, dimensions of 
individual components and profiles, hardware, finishes, and operating instructions for each type of 
aluminum window indicated. 

B. Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to other work, 
operational clearances, installation details, and the following: 

1. Mullion details, including reinforcement and stiffeners. 
2. Joinery details. 
3. Weather-stripping details. 
4. Thermal-break details. 
5. Glazing details. 

C. Samples for Initial Selection:  For units with factory-applied color finishes. 

1. Include similar samples of hardware and accessories involving color selection. 

D. Maintenance Data:  For operable window sash, operating hardware and finishes to include in maintenance 
manuals. 

E. Warranty:  Special warranty specified in this Section. 

1.6 QUALITY ASSURANCE 

A. Product Qualifications:  In order to confirm that the proposed product(s) conform to the material and 
performance requirements contained in these specifications, bidders shall include the following with their 
bid.  Failure to comply with these requirements shall cause the bid to automatically be rejected.   

1. Bidder’s Acknowledgement:  Bidders shall include a letter in their bid stating the manufacturer 
and series (model) number of the product upon which its bid has been based.  Changes in product 
(manufacturer or series) will not be permitted after the bid.   

2. Product Test Reports:  Bidders submitting bids based on products other than the Basis of Design 
product listed in Paragraph 2.1 must also include with their bid comprehensive test reports not 
more than four years old prepared by a qualified testing agency for each window type being used 
on the project.  Test reports based on the use of downsized test units will not be accepted.   

3. Product Details:  Bidders submitting bids based on products other than the Basis of Design 
product listed in Paragraph 2.1 must also include with their bid full size product details showing 
all frame and sash details, dimensions, thermal break construction, wall thicknesses and joinery.  
Details must accurately reflect all glazing and hardware options specified herein.   

B. Product Requirements:  For maximum performance, windows for this project must meet both the testing 
requirements as contained herein and the minimum material requirements specified.  Windows that carry 
the applicable AAMA rating but do not meet the material thicknesses, depths, etc. shall not be acceptable 
for use on this project. 

C. Installer Qualifications:  An installer acceptable to aluminum window manufacturer for installation of 
units required for this Project. 

D. Source Limitations:  Obtain aluminum windows through one source from a single manufacturer. 

E. Product Options:  Drawings indicate size, profiles, and dimensional requirements of aluminum windows 
and are based on the specific system indicated.  Do not modify size and dimensional requirements. 
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1. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's 
approval.  If modifications are proposed, submit comprehensive explanatory data to Architect for 
review. 

F. Fenestration Standard:  Comply with AAMA/WDMA/CSA 101/I.S.2/A440-05, "Standard/Specification 
for Windows, Doors, and Unit Skylights” for definitions and minimum standards of performance, 
materials, components, accessories, and fabrication.  Comply with more stringent requirements if 
indicated. 

1. Provide AAMA-certified aluminum windows. 

G. Glazing Publications:  Comply with published recommendations of glass manufacturers and with 
GANA's "Glazing Manual" unless more stringent requirements are indicated. 

H. Preinstallation Conference:  If requested, conduct conference at project site to review methods and 
procedures related to aluminum windows including, but not limited to, the following: 

1. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

2. Review, discuss, and coordinate the interrelationship of aluminum windows with other exterior 
wall components.   

3. Review and discuss the sequence of work required to construct a watertight and weathertight 
exterior building envelope. 

4. Inspect and discuss the condition of substrate and other preparatory work performed by other 
trades. 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  For retrofit installations, verify aluminum window openings by field measurements 
before fabrication and indicate measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, 
establish opening dimensions and proceed with fabricating aluminum windows without field 
measurements.  Coordinate wall construction to ensure that actual opening dimensions correspond 
to established dimensions. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
aluminum windows that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Failure to meet performance requirements. 
b. Structural failures including excessive deflection, water leakage, or air infiltration. 
c. Faulty operation of movable sash and hardware. 
d. Deterioration of metals or other materials beyond that which is normal. 
e. Failure of insulating glass. 

2. Warranty Period: 

a. Window:  Ten years from date of Substantial Completion. 
b. Insulated Glazing:  10 years from date of Substantial Completion. 
c. Painted Metal Finishes:   
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1) Twenty years from date of Substantial Completion for AAMA 2605 Superior 
Performance Finishes. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  The basis of design for these specifications is the Series 2542i Projected as 
manufactured by Architectural Window Manufacturing Corporation, Rutherford, New Jersey.   

B. Or approved equal 

2.2 MATERIALS 

A. Aluminum Extrusions:  Alloy and temper recommended by aluminum window manufacturer for strength, 
corrosion resistance, and application of required finish, but not less than 22,000-psi (150-MPa) ultimate 
tensile strength, not less than 16,000-psi (110-MPa) minimum yield strength, and not less than 0.125-inch 
thickness at any location for the main frame and sash members. 

B. Frame/Sash Depth:  4 ¼” minimum frame depth; 2 ¼” minimum sash depth. 

C. Fasteners:  Aluminum, nonmagnetic stainless steel, epoxy adhesive, or other materials warranted by 
manufacturer to be noncorrosive and compatible with aluminum window members, trim, hardware, 
anchors, and other components. 

1. All fasteners must be concealed except where unavoidable for application of hardware. 
2. For application of hardware, where required, use non-magnetic stainless steel phillips machine 

screws. 

D. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated steel or iron 
complying with ASTM B 633 for SC 3 severe service conditions; provide sufficient strength to withstand 
design pressure indicated. 

E. Compression-Type Weather Stripping:  Provide compressible weather stripping designed for permanently 
resilient sealing under bumper or wiper action and for complete concealment when aluminum window is 
closed. 

1. Weather-Stripping Material:  Manufacturer's standard system and materials complying with 
AAMA/WDMA/CSA 101/I.S.2/A440-05. 

F. Sliding-Type Weather Stripping:  Provide woven-pile weather stripping of wool, polypropylene, or nylon 
pile and resin-impregnated backing fabric.  Comply with AAMA 701/702. 

1. Weather Seals:  Provide weather stripping with integral barrier fin or fins of semirigid, 
polypropylene sheet or polypropylene-coated material.  Comply with AAMA 701/702. 

G. Replaceable Weather Seals:  Comply with AAMA 701/702. 

H. Sealant:  For sealants required within fabricated windows, provide window manufacturer's standard, 
permanently elastic, nonshrinking, and nonmigrating type recommended by sealant manufacturer for joint 
size and movement. 
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2.3 WINDOW  

A. Window Type:  Projected 

B. AAMA/WDMA Performance Requirements:  Provide aluminum windows of performance indicated that 
comply with AAMA/WDMA/CSA 101/I.S.2/A440-05. 

1. Performance Class and Grade:  AW70. 

C. Condensation-Resistance Factor (CRF):  Provide aluminum windows tested for thermal performance 
according to AAMA 1503, showing a minimum CRF of 56. 

D. Thermal Transmittance:  Provide aluminum windows with a whole-window, U-factor maximum 
indicated at 15-mph (24-km/h) exterior wind velocity and winter condition temperatures when tested 
using pyrolitic Low-E glass according to AAMA 1503. 

1. U-Factor:  0.51 Btu/sq. ft. x h x deg F or less. 

E. Air Infiltration:  Maximum rate not more than indicated when tested according to 
AAMA/WDMA/CSA 101/I.S.2/A440-05, Air Infiltration Test. 

1. Maximum Rate:  0.10 cfm/sq. ft. of area at an inward test pressure of 6.24 lbf/sq. ft. (300 Pa). 

F. Water Resistance:  No water leakage as defined in AAMA/WDMA referenced test methods at a water 
test pressure equaling that indicated, when tested according to AAMA/WDMA 101/I.S.2/NAFS, Water 
Resistance Test. 

1. Test Pressure:  20 percent of positive design pressure, but not less than 15 lbf/sq. ft.. 

G. Forced-Entry Resistance:  Comply with Performance Grade 10 requirements when tested according to 
ASTM F 588. 

H. Life-Cycle Testing:  Test according to AAMA 910 and comply with 
AAMA/WDMA/CSA 101/I.S.2/A440-05. 

I. Operating Force and Auxiliary (Durability) Tests:  Comply with AAMA/WDMA/CSA 101/I.S.2/A440-
05 for operating window types indicated. 

2.4 INSULATED GLAZING  

A. Construction:  All windows (except those receiving insulated panels) shall be factory glazed with 
hermetically sealed 1” insulating glass units with a dual seal of polyisobutylene and silicone and a 
desicant filled aluminum spacer. Exterior lite of glass must be set into a continuous bed of silicone sealant 
and held in place with removable extruded aluminum snap-in beads.  Wrap around (marine) glazing 
which requires the removal and disassembling of the sash for re-glazing will not be acceptable.  Units 
must be IGCC certified for a CBA rating level 

1. Exterior Glazing: 
a. Thickness:  1/4" 
b. Tint:  Grey or Bronze 
c. Type: Tempered Glass 
d. Coating: PPG Solarban 60 Low-E (or equal) (#2 Surface) 
 

2. Interior Glazing: 
a. Thickness:  1/4” 
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b. Tint:  Clear 
c. Type: Tempered Glass 
d.  Coating:  PPG Solarban 60 Low-E (or equal) (#2 Surface) 
 

B. Insulated (Spandlrel) Panels: 

1. Exterior Glazing:  
a. Thickness: 1/4” 
b. Tint:  Grey or Bronze 
c. Type: Tempered Glass 
d. Coating:  PPG Solarban 60 Low-E (or equal) (#2 Surface) 

2. Interior Glazing:  
a. Thickness: 1/4" 
b. Tint:  Clear 
c. Type: Tempered Glass with ceramic frit on the #4 surface 

2.5 HARDWARE 

A. General:  Provide manufacturer's standard hardware fabricated from aluminum, stainless steel, carbon 
steel complying with AAMA 907, or other corrosion-resistant material compatible with aluminum; 
designed to smoothly operate, tightly close, and securely lock aluminum windows and sized to 
accommodate sash or ventilator weight and dimensions. Do not use aluminum in frictional contact with 
other metals.   

B. Locks and Latches:  Designed to allow unobstructed movement of the sash across adjacent sash in 
direction indicated and operated from the inside only. 

C. Projected Windows:  Provide the following operating hardware: 

1. Hinge:  Concealed stainless steel four-bar friction hinge with adjustable-slide friction shoe; two 
per ventilator. 

2. Lock:  Cam-action, white bronze locking handle and keeper (two per ventilator over 42” wide). 
3. Limit Device:  Integral adjustable stainless steel, stop (two per ventilator). 
 

2.6 INSECT SCREENS 

A. General:  Design windows and hardware to accommodate screens in a tight-fitting, removable 
arrangement, with a minimum of exposed fasteners and latches.  Locate screens on inside or outside of 
window, depending on configuration.  Provide insect screens on all operable sash. 

B. Aluminum Insect Screen Frames:  Manufacturer's standard aluminum alloy complying with SMA 1004.  
Fabricate frames with mitered or coped joints or corner extrusions, concealed fasteners, and removable 
PVC spline/anchor concealing edge of frame. 

1. Extruded-Aluminum Tubular Framing Sections and Cross Braces:  Not less than 0.050-inch (1.3-
mm) wall thickness. 

2. Finish:  Match aluminum window members. 

2.7 ACCESSORIES 

A. Rescue Labels:  Not applicable. 
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2.8 FABRICATION 

A. Windows must be flush vent design (overlapping vents will not be acceptable). 

B. Fabricate aluminum windows in sizes indicated.  Include a complete system for assembling components 
and anchoring windows. 

C. Fabricate aluminum windows that are reglazable without dismantling sash or ventilator framing. 

D. Thermally Improved Construction:  Fabricate aluminum windows with an integral, concealed (products 
with exposed thermal barriers will not be acceptable), low-conductance thermal barrier; located between 
exterior materials and window members exposed on interior side; in a manner that eliminates direct 
metal-to-metal contact. 

1. All exterior aluminum shall be separated from interior aluminum by a rigid, structural thermal 
barrier.  For purposes of this specification, a structural thermal barrier is defined as a system that 
shall transfer shear during bending and, therefore, promote composite action between the exterior 
and interior extrusions.  

2. No thermal short circuits shall occur between the exterior and interior.   
3. The thermal barrier shall be INSULBAR® or equal, and shall consist of two glass reinforced 

polyamide nylon 6/6 struts mechanically crimped in raceways extruded in the exterior and interior 
extrusions. 

4. Poured and debridged urethane thermal barriers shall not be permitted.   

E. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash and ventilator. 

F. Weep Holes:  Provide weep holes and internal passages to conduct infiltrating water to exterior. 

G. Mullions:  Provide mullions and cover plates as shown, matching window units, complete with anchors 
for support to structure and installation of window units.  Allow for erection tolerances and provide for 
movement of window units due to thermal expansion and building deflections, as indicated.  Provide 
mullions and cover plates capable of withstanding design loads of window units. 

H. Subframes:  Provide subframes with anchors for window units as shown, of profile and dimensions 
indicated but not less than 0.093-inch thick extruded aluminum.  Finish to match window units.  Provide 
subframes capable of withstanding design loads of window units. 

I. Factory-Glazed Fabrication:  Glaze aluminum windows in the factory where practical and possible for 
applications indicated.  Comply with requirements in Division 08 Section "Glazing" and with 
AAMA/WDMA/CSA 101/I.S.2/A440-05. 

J. Glazing Stops:  Provide snap-on glazing stops coordinated with Division 08 Section "Glazing" and 
glazing system indicated.  Provide glazing stops to match sash and ventilator frames. 

2.9 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Finish designations prefixed by AA comply with the system established by the Aluminum Association for 
designating aluminum finishes. 

C. Exterior of Window: 
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1. High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited 
chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; Organic 
Coating:  as specified below).  Prepare, pretreat, and apply coating to exposed metal surfaces to 
comply with coating and resin manufacturer’s written instructions. 

 
a. Fluoropolymer Two-Coat System:  Manufacturer’s standard two-coat thermocured system 

consisting of specially formulated inhibitive primer and fluoropolymer color topcoat 
containing not less than 50% polyvinylfluoride resin by weight; complying with AAMA 
2604. 

b. Color:  As selected by Architect from manufacturer’s standard colors.  (Note:  Exterior 
color may be different from interior color.) 

 

D. Interior of Window: 

1. Baked-Enamel Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited chemicals; 
Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; Organic Coating:  as 
specified below).  Apply baked enamel complying with paint manufacturer's written instructions 
for cleaning, conversion coating, and painting. 

 
a. Organic Coating:  Thermosetting, modified-acrylic enamel primer/topcoat system 

complying with AAMA 2603 Organic Coating:  Thermosetting, modified-acrylic enamel 
primer/topcoat system complying with AAMA 2603. 

2. Color:  As selected by Architect from manufacturer’s standard colors. (Note:  interior color may 
be different from exterior color.) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting performance of 
work.  Verify rough opening dimensions, levelness of sill plate, and operational clearances.  Examine 
wall flashings, vapor retarders, water and weather barriers, and other built-in components to ensure a 
coordinated, weathertight window installation. 

1. Masonry Surfaces:  Visibly dry and free of excess mortar, sand, and other construction debris. 
2. Wood Frame Walls:  Dry, clean, sound, well nailed, free of voids, and without offsets at joints.  

Ensure that nail heads are driven flush with surfaces in opening and within 3 inches (76 mm) of 
opening. 

3. Metal Surfaces:  Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag; without 
sharp edges or offsets at joints. 

4. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing windows, 
hardware, accessories, and other components. 

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal movement, 
anchored securely in place to structural support. 

C. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction. 
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D. Install windows and components to drain condensation, water penetrating joints, and moisture migrating 
within windows to the exterior. 

E. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action at points 
of contact with other materials. 

3.3 FACTORY TESTING 

A. One window for each seventy-five manufactured shall be randomly selected by the Owner and Architect 
to be tested at the manufacturer’s facility for air and water infiltration in order to confirm compliance of 
the project’s windows with the performance requirements contained in these specifications.  Bidders are 
to include the cost of transportation, food, and lodging for four representatives of the Owner and/or 
Architect to witness these tests. 

3.4 ADJUSTING, CLEANING, AND PROTECTION 

A. Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight fit at contact points 
and weather stripping for smooth operation and weathertight closure.  Lubricate hardware and moving 
parts. 

B. Manufacturer shall clean all glass and aluminum prior to shipment. 

C. Protection of newly installed windows and/or final cleaning of glass and aluminum to remove any 
accumulations that may have occurred during the construction period is to be the responsibility of the 
General Contractor or Owner. 

D. Comply with manufacturer’s written recommendations for final cleaning and maintenance. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain window operating system.  

END OF SECTION 085113 
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SECTION 086200 - UNIT SKYLIGHTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Unit skylights mounted on existing site-built curbs. 

1.2 PERFORMANCE REQUIREMENTS 

A. AAMA/WDMA Performance Requirements:  Provide unit skylights of performance class and grade 
indicated that comply with AAMA/WDMA 101/I.S.2/NAFS. 

B. Windborne-Debris-Impact-Resistance Performance:  Provide unit skylights that pass missile-impact and 
cyclic-pressure tests when tested according to ASTM E 1886 and testing information in ASTM E 1996 or 
AAMA 506. 

1. Large-Missile Impact:  For unit skylights located within 30 feet of grade. 
2. Small-Missile Impact:  For unit skylights located more than 30 feet above grade. 

C. Structural Loads: Plastic glazed skylights must be adequate in thickness and configuration to meet 30 PSF 
positive load and a 20 PSF negative load. 

1.3 SUBMITTALS 

A. Product Data:  For each type of unit skylight indicated. 

B. Shop Drawings:  For unit skylight work.  Include plans, elevations, sections, details, and connections to 
supporting structure and other adjoining work. 

C. Samples for Verification:  For each type of exposed finish required, in a representative section of each 
unit skylight in manufacturer's standard size. 

D. Product Schedule:  For unit skylights. 

E. Qualification data. 

F. Product test reports. 

G. Field quality-control reports. 

H. Maintenance data. 

I. Sample warranty. 
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1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A manufacturer capable of fabricating unit skylights that meet or exceed 
performance requirements indicated and of documenting this performance by inclusion in lists and by 
labels, test reports, and calculations. 

B. Installer Qualifications:  An installer acceptable to unit skylight manufacturer for installation of units 
required for this Project. 

C. Surface-Burning Characteristics of Plastic Glazing:  Provide plastic glazing sheets identical to those 
tested for fire-exposure behavior per test method indicated below by a testing and inspecting agency 
acceptable to authorities having jurisdiction.  Identify materials with appropriate markings of applicable 
testing and inspecting agency. 

1. Self-Ignition Temperature:  651 deg F or more for plastic sheets in thickness indicated when tested 
per ASTM D 1929. 

2. Smoke-Production Characteristics:  Comply with either requirement below: 

a. Smoke-Developed Index:  450 or less when tested per ASTM E 84 on plastic sheets in 
manner indicated for use. 

b. Smoke Density:  75 or less when tested per ASTM D 2843 on plastic sheets in thickness 
indicated for use. 

3. Burning Characteristics:  Tested per ASTM D 635. 

a. Acrylic Glazing:  Class CC2, burning rate of 2-1/2 inches per minute or less for nominal 
thickness of 0.060 inch or thickness indicated for use. 

b. Polycarbonate Glazing:  Class CC1, burning extent of 1 inch or less for nominal thickness 
of 0.060 inch or thickness indicated for use. 

D. Unit Skylight Standard:  Comply with AAMA/WDMA 101/I.S.2/NAFS, "North American Fenestration 
Standard Voluntary Performance Specification for Windows, Skylights and Glass Doors," for minimum 
standards of performance, materials, components, accessories, and fabrication.  Comply with more 
stringent requirements if indicated. 

1.5 WARRANTY 

A. General: Warranties specified in this section shall not deprive the Owner of other rights the Owner may 
have under other provisions of the Contract Documents and shall be in addition to and run concurrent 
with other warranties made by the Contractor under requirements of the Contract Documents.  

B. Skylight Warranty: Provide written warranty signed by manufacturer, agreeing to repair or replace work 
that exhibits defects in materials or workmanship and guaranteeing weather-tight and leak-free 
performance. “Defects” is defined as uncontrolled leakage of water and abnormal aging or deterioration.  
1. Warranty Period: 2 years from date of Substantial Completion. 

C. Plastic Warranty: Provide written warranty signed by manufacturer agreeing to repair or replace work 
that has or develops defects in the plastic. “Defects” is defined as abnormal aging or deterioration.  
1. Warranty Period: 2 years from date of Substantial Completion against yellowing.  

D. Finish Warranty: Provide written warranty signed by manufacturer agreeing to repair or replace work 
with finish defects. “Defects” is defined as peeling, chipping, chalking, fading, abnormal aging or 
deterioration, and failure to perform as required.  
1. Warranty Period for Anodized Finish: 1 year from date of Substantial Completion 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product by the following: 

1. Wasco Products, Inc. 
a. Model: CTMD standard double dome. 

2. Or approved equal. 

2.2 MATERIALS 

A. Curb Frame: Extruded aluminum alloy 6063-T5 ASTM B 221 with minimum effective thickness of .094 
inches. Provide integral condensation gutter system with corners fully welded for waterproof quality.  

B. Retainer Frame: Extruded aluminum alloy 6063-T5 ASTM B 221 with minimum effective thickness of 
0.60 inches.  

C. Thermal Break: Glass fiber reinforced polymer thermal break.  

D. Support Structure: Minimum 1-1/2-inch wide at perimeter and under all rafters and purlins. Purlins can be 
self-supporting. Coordinate with manufacturer for limitations.  
1. Module size: Maximum of 8’-0” x 8’-0” grid for acrylic glazed units.  

E. Plastic Sheets: Monolithic, thermoformable sheets with good weather and impact resistant.  
1. Acrylic: Thermoformable, and cold formable acrylic (methachylate), Category C-2 or CC-2 Type 

UVA (formulated with ultraviolet absorber), with Finish 1 (smooth or polished), unless otherwise 
indicated.  

F. Fasteners: Same metal as metals being fastened, or non-magnetic stainless steel or other non-corrosive 
metal as recommended by manufacturer.  

G. Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic, nominally free of sulfur and 
containing no asbestos fibers, compounded for 15-mil dry film thickness per coating.   

2.3 PLASTIC SKYLIGHT SYSTEM 

A. General: Curb-mounted skylight system consisting of plastic glazing, gasketing, aluminum frame with 
glass fiber thermal break, designed to mount on separate curb with self-contained flashing.  
1. Products: provide Model CTMS double dome, meeting the requirements of this section. 

B. Condensation Control: Fabricate skylight units with integral gutters and weeps to collect and dispose of 
condensation to the outside.  

C. Shape and Size: As indicated by model number. 

D. Glazing:  
1. Outer Glazing: Dome thermoformed: 

a. #2412 Bronze 
2. Inner Glazing: Dome thermoformed:  

a. Acrylic Clear 
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2.4 FABRICATION 

A. Framing Components: As follows:  
1. Factory fit and assemble components.  
2. Fabricate components to drain condensation and moisture occurring or migrating with skylight 

system to the exterior.  
3. Fabricate components to accommodate expansion, contraction, and field adjustment, and to 

provide for minimum clearance and shimming at skylight perimeter.  
4. Fit and secure joints by heliarc welding.  

2.5 ALUMINUM FINISHES 

A. General: Comply with NAAMM “Metal Finishes Manual” recommendations for application and 
designations of finishes.  

B. Finish designations prefixed by AA conform to the system for designations of aluminum finishes 
established by the Aluminum Association.  
1. Mill Finish: Manufacturer’s standard mill finish.  
2. Clear-Anodized Finish, Class I: AA-C22A41 complying with AAMA 611. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions with installer present, for compliance with requirements for 
installation tolerances and other conditions affecting skylight performance.  
1. Proceed with installation only after unsatisfactory conditions have been corrected.  

3.2 PREPARATION 

A. Metal Protection: As follows:  
1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact 

surfaces with primer or by applying sealant or tape recommended by manufacturer for this 
purpose.  

2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact 
surfaces with bituminous paint.  

3. Where aluminum will contact pressure-treated wood, separate dissimilar materials by methods 
recommended by manufacturer.  

3.3 INSTALLATION 

A. General: Comply with manufacturer’s written instructions for protecting, handling, and installing skylight 
components.  

B. Coordinate with installation of roof deck and other substrates to receive skylight units.  

C. Coordinate with installation vapor barriers, roof insulation, roofing, and flashing as required to assure that 
each element of the work performs properly and that combined elements are waterproof and weather 
tight. Anchor units securely to supporting structural substrates, adequate to withstand lateral and thermal 
stresses as well as inward and outward loading pressures.  
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D. Counter Flashing: Where counter flashing is required as component of the skylight, install to provide an 
adequate waterproof overlap with roofing or roof flashing (as counter flashing). Seal with thick bead of 
mastic sealant, except where overlap is indicated to be left open for ventilation.  

E. Comply with recommendations in AAMA 1607 and with manufacturer's written instructions for installing 
unit skylights. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. After completion of installation and nominal curing of sealant and glazing compounds but before 
installation of interior finishes, test for water leaks according to AAMA 501.2. 

C. Perform test for total area of each unit skylight. 

D. Work will be considered defective if it does not pass tests and inspections. 

E. Additional testing and inspections, at Contractor's expense, will be performed to determine compliance of 
replaced or additional work with specified requirements. 

3.5 CLEANING 

A. Clean exposed metal and plastic surfaces according to manufacturer’s instructions. Touch up damaged 
metal coatings.  

B. Final cleaning by others.  

END OF SECTION 086200 

UNIT SKYLIGHTS 086200 - 5 
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SECTION 087100
DOOR HARDWARE

PART 1 GENERAL
1.01 SUMMARY

A. This Section includes commercial door hardware for the following:
1. Swinging doors.
2. Other doors to the extent indicated.

B. Door hardware includes, but is not necessarily limited to, the following:
1. Mechanical door hardware.
2. Electromechanical door hardware.
3. Cylinders specified for doors in other sections.

C. Codes and References: Comply with the version year adopted by the Authority Having
Jurisdiction.
1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
2. ICC/IBC - International Building Code.
3. NFPA 70 - National Electrical Code.
4. NFPA 80 - Fire Doors and Windows.
5. NFPA 101 - Life Safety Code.
6. NFPA 105 - Installation of Smoke Door Assemblies.
7. State Building Codes, Local Amendments.

D. Standards: All hardware specified herein shall comply with the following industry standards:
1. ANSI/BHMA Certified Product Standards - A156 Series
2. UL10C – Positive Pressure Fire Tests of Door Assemblies

1.02 SUBMITTALS
A. Product Data: Manufacturer's product data sheets including installation details, material

descriptions, dimensions of individual components and profiles, operational descriptions and
finishes.

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing
fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate
the final Door Hardware Schedule with doors, frames, and related work to ensure proper size,
thickness, hand, function, and finish of door hardware.
1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and

Format for the Hardware Schedule."
2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating

complete designations of every item required for each door or opening. Organize door
hardware sets in same order as in the Door Hardware Sets at the end of Part 3.
Submittals that do not follow the same format and order as the Door Hardware Sets will be
rejected and subject to resubmission.

3. Content: Include the following information:
a. Type, style, function, size, label, hand, and finish of each door hardware item.
b. Manufacturer of each item.
c. Fastenings and other pertinent information.
d. Location of door hardware set, cross-referenced to Drawings, both on floor plans and

in door and frame schedule.
e. Explanation of abbreviations, symbols, and codes contained in schedule.
f. Mounting locations for door hardware.
g. Door and frame sizes and materials.
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h. Warranty information for each product.
4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date,

particularly where approval of the Door Hardware Schedule must precede fabrication of
other work that is critical in the Project construction schedule. Include Product Data,
Samples, Shop Drawings of other work affected by door hardware, and other information
essential to the coordinated review of the Door Hardware Schedule.

C. Shop Drawings: Details of electrified access control hardware indicating the following:
1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring

diagrams for power, signaling, monitoring, communication, and control of the access
control system electrified hardware. Differentiate between manufacturer-installed and
field-installed wiring. Include the following:
a. Elevation diagram of each unique access controlled opening showing location and

interconnection of major system components with respect to their placement in the
respective door openings.

b. Complete (risers, point-to-point) access control system block wiring diagrams.
c. Wiring instructions for each electronic component scheduled herein.

2. Electrical Coordination: Coordinate with related sections the voltages and wiring details
required at electrically controlled and operated hardware openings.

D. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate
keying schedule detailing final instructions. Submit the keying schedule in electronic format.
Include keying system explanation, door numbers, key set symbols, hardware set numbers and
special instructions. Owner must approve submitted keying schedule prior to the ordering of
permanent cylinders/cores.

E. Informational Submittals:
1. Product Test Reports: Indicating compliance with cycle testing requirements, based on

evaluation of comprehensive tests performed by manufacturer and witnessed by a
qualified independent testing agency.

F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance
manuals for each item comprising the complete door hardware installation in quantity as
required in Division 01, Closeout Submittals.

1.03 QUALITY ASSURANCE
A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of

documented experience in producing hardware and equipment similar to that indicated for this
Project and that have a proven record of successful in-service performance.

B. Installer Qualifications: A minimum 3 years documented experience installing both standard
and electrified door hardware similar in material, design, and extent to that indicated for this
Project and whose work has resulted in construction with a record of successful in-service
performance.

C. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors
with a minimum 5 years documented experience supplying both mechanical and
electromechanical hardware installations comparable in material, design, and extent to that
indicated for this Project. Supplier recognized as a factory direct distributor by the
manufacturers of the primary materials with a warehousing facility in Project's vicinity. Supplier
to have on staff a certified Architectural Hardware Consultant (AHC) available during the course
of the Work to consult with Contractor, Architect, and Owner concerning both standard and
electromechanical door hardware and keying.

D. Source Limitations: Obtain each type and variety of door hardware specified in this section from
a single source unless otherwise indicated.
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1. Electrified modifications or enhancements made to a source manufacturer's product line
by a secondary or third party source will not be accepted.

2. Provide electromechanical door hardware from the same manufacturer as mechanical
door hardware, unless otherwise indicated.

E. Each unit to bear third party permanent label demonstrating compliance with the referenced
standards.

F. Keying Conference: Conduct conference to comply with requirements in Division 01 Section
"Project Meetings." Keying conference to incorporate the following criteria into the final keying
schedule document:
1. Function of building, purpose of each area and degree of security required.
2. Plans for existing and future key system expansion.
3. Requirements for key control storage and software.
4. Installation of permanent keys, cylinder cores and software.
5. Address and requirements for delivery of keys.

G. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements
in Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s),
Installer(s), and Contractor(s) to review proper methods and the procedures for receiving,
handling, and installing door hardware.
1. Prior to installation of door hardware, conduct a project specific training meeting to instruct

the installing contractors' personnel on the proper installation and adjustment of their
respective products. Product training to be attended by installers of door hardware
(including electromechanical hardware) for aluminum, hollow metal and wood doors.
Training will include the use of installation manuals, hardware schedules, templates and
physical product samples as required.

2. Inspect and discuss electrical roughing-in, power supply connections, and other
preparatory work performed by other trades.

3. Review sequence of operation narratives for each unique access controlled opening.
4. Review and finalize construction schedule and verify availability of materials.
5. Review the required inspecting, testing, commissioning, and demonstration procedures

H. At completion of installation, provide written documentation that components were applied to
manufacturer's instructions and recommendations and according to approved schedule.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware

delivered to Project site. Do not store electronic access control hardware, software or
accessories at Project site without prior authorization.

B. Tag each item or package separately with identification related to the final Door Hardware
Schedule, and include basic installation instructions with each item or package.

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software
and related accessories directly to Owner via registered mail or overnight package service.
Instructions for delivery to the Owner shall be established at the "Keying Conference".

1.05 COORDINATION
A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other

work specified to be factory prepared for installing standard and electrified hardware. Check
Shop Drawings of other work to confirm that adequate provisions are made for locating and
installing hardware to comply with indicated requirements.

B. Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled
electrified door hardware and related access control equipment with required connections to
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source power junction boxes, low voltage power supplies, detection and monitoring hardware,
and fire and detection alarm systems.

C. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced
and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring,
signaling and access control system hardware without additional in-field modifications.

1.06 WARRANTY
A. General Warranty: Reference Division 01, General Requirements. Special warranties specified

in this Article shall not deprive Owner of other rights Owner may have under other provisions of
the Contract Documents and shall be in addition to, and run concurrent with, other warranties
made by Contractor under requirements of the Contract Documents.

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace
components of standard and electrified door hardware that fails in materials or workmanship
within specified warranty period after final acceptance by the Owner. Failures include, but are
not limited to, the following:
1. Structural failures including excessive deflection, cracking, or breakage.
2. Faulty operation of the hardware.
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
4. Electrical component defects and failures within the systems operation.

C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise
indicated.

D. Special Warranty Periods:
1. Ten years for mortise locks and latches.
2. Five years for exit hardware.
3. Twenty five years for manual surface door closer bodies.
4. Five years for motorized electric latch retraction exit devices.
5. Two years for electromechanical door hardware.

1.07 MAINTENANCE SERVICE
A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and

maintenance instructions as needed for Owner's continued adjustment, maintenance, and
removal and replacement of door hardware.

PART 1 PRODUCTS
2.01 SCHEDULED DOOR HARDWARE

A. General: Provide door hardware for each door to comply with requirements in Door Hardware
Sets and each referenced section that products are to be supplied under.

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other
distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at
the end of Part 3. Products are identified by using door hardware designations, as follows:
1. Named Manufacturer's Products: Product designation and manufacturer are listed for

each door hardware type required for the purpose of establishing requirements.
Manufacturers' names are abbreviated in the Door Hardware Schedule.

C. Products furnished, but not installed, under this Section include the following. Coordinating,
purchasing, delivering, and scheduling remain requirements of this Section.
1. Permanent cylinders, cores, and keys to be installed by Owner.

D. Substitutions: Requests for substitution and product approval for inclusive mechanical and
electromechanical door hardware in compliance with the specifications must be submitted in
writing and in accordance with the procedures and time frames outlined in Division 01,
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Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and
their designated consultants.

2.02 HANGING DEVICES
A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles and other

options as specified in the Door Hardware Sets.
1. Quantity: Provide the following hinge quantity:

a. Two Hinges: For doors with heights up to 60 inches.
b. Three Hinges: For doors with heights 61 to 90 inches.
c. Four Hinges: For doors with heights 91 to 120 inches.
d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for every

30 inches of door height greater than 120 inches.
2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for

door thickness and clearances required:
a. Widths up to 3’6”: 4-1/2” standard or heavy weight as specified.
b. Sizes from 3’7” to 4’0”: 5” heavy weight.

3. Hinge Options: Comply with the following:
a. Non-removable Pins: Provide set screw in hinge barrel that, when tightened into a

groove in hinge pin, prevents removal of pin while door is closed; for the all out-
swinging lockable doors.

4. Manufacturers:
a. Hager Companies (HA) - CB Series.
b. McKinney Products; ASSA ABLOY Architectural Door Accessories (MK) - MacPro

Series.
c. Stanley Hardware (ST) - CB Series.

B. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 certified continuous geared
hinge. with minimum 0.120-inch thick extruded 6060 T6 aluminum alloy hinge leaves and a
minimum overall width of 4 inches. Hinges are non-handed, reversible and fabricated to
template screw locations. Factory trim hinges to suit door height and prepare for electrical cut-
outs.
1. Manufacturers:

a. Hager Companies (HA).
b. Pemko Products; ASSA ABLOY Architectural Door Accessories (PE).
c. Stanley Hardware (ST).

2.03 POWER TRANSFER DEVICES
A. Electrified Quick Connect Transfer Hinges: Provide electrified transfer hinges with Molex™

standardized plug connectors and sufficient number of concealed wires (up to 12) to
accommodate the electrified functions specified in the Door Hardware Sets. Connectors plug
directly to through-door wiring harnesses for connection to electric locking devices and power
supplies. Wire nut connections are not acceptable.
1. Manufacturers:

a. Hager Companies (HA) - ETW-QC (# wires) Option.
b. McKinney Products; ASSA ABLOY Architectural Door Accessories (MK) - QC (#

wires) Option.
c. Stanley Hardware (ST) – C Option.

B. Concealed Quick Connect Electric Power Transfers: Provide concealed wiring pathway housing
mortised into the door and frame for low voltage electrified door hardware. Furnish with
Molex™ standardized plug connectors and sufficient number of concealed wires (up to 12) to
accommodate the electrified functions specified in the Door Hardware Sets. Connectors plug
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directly to through-door wiring harnesses for connection to electric locking devices and power
supplies. Wire nut connections are not acceptable.
1. Manufacturers:

a. Pemko Products; ASSA ABLOY Architectural Door Accessories (PE) – EL-CEPT
Series.

b. Securitron (SU) - EL-CEPT Series.
c. Von Duprin (VD) - EPT-10 Series.

C. Electric Door Wire Harnesses: Provide electric/data transfer wiring harnesses with standardized
plug connectors to accommodate up to twelve (12) wires. Connectors plug directly to through-
door wiring harnesses for connection to electric locking devices and power supplies. Provide
sufficient number and type of concealed wires to accommodate electric function of specified
hardware. Provide a connector for through-door electronic locking devices and from hinge to
junction box above the opening. Wire nut connections are not acceptable. Determine the length
required for each electrified hardware component for the door type, size and construction,
minimum of two per electrified opening.
1. Provide one each of the following tools as part of the base bid contract:

a. McKinney Products; ASSA ABLOY Architectural Door Accessories (MK) - Electrical
Connecting Kit: QC-R001.

b. McKinney Products; ASSA ABLOY Architectural Door Accessories (MK) - Connector
Hand Tool: QC-R003.

2. Manufacturers:
a. Hager Companies (HA) - Quick Connect.
b. McKinney Products; ASSA ABLOY Architectural Door Accessories (MK) – QC-C

Series.
c. Stanley Hardware (ST) – WH Series.

2.04 DOOR OPERATING TRIM
A. Flush Bolts and Surface Bolts: ANSI/BHMA A156.3 and A156.16, Grade 1, certified.

1. Flush bolts to be furnished with top rod of sufficient length to allow bolt retraction device
location approximately six feet from the floor.

2. Furnish dust proof strikes for bottom bolts.
3. Surface bolts to be minimum 8” in length and U.L. listed for labeled fire doors and U.L.

listed for windstorm components where applicable.
4. Provide related accessories (mounting brackets, strikes, coordinators, etc.) as required for

appropriate installation and operation.
5. Manufacturers:

a. Door Controls International (DC).
b. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO).
c. Trimco (TC).

2.05 CYLINDERS AND KEYING
A. General: Cylinder manufacturer to have minimum (10) years experience designing secured

master key systems and have on record a published security keying system policy.
B. Source Limitations: Obtain each type of keyed cylinder and keys from the same source

manufacturer as locksets and exit devices, unless otherwise indicated.
1. Manufacturers:

a. Arrow (AW).
b. No Substitution.

C. Cylinders: Original manufacturer cylinders complying with the following:
1. Mortise Type: Threaded cylinders with rings and cams to suit hardware application.
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2. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised
trim ring.

3. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be
flush and be free spinning with matching finishes.

4. Keyway: Match Facility Standard.
D. Permanent Cores: Manufacturer's standard; finish face to match lockset; complying with the

following:
1. Interchangeable Cores: Core insert, removable by use of a special key; usable with other

manufacturers' cylinders.
E. Keying System: Each type of lock and cylinders to be factory keyed.

1. Conduct specified "Keying Conference" to define and document keying system
instructions and requirements.

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key control
number as directed by Owner.

3. Existing System: Key locks to Owner's existing system.
F. Key Quantity: Provide the following minimum number of keys:

1. Change Keys per Cylinder: Two (2)
2. Master Keys (per Master Key Level/Group): Five (5).
3. Construction Keys (where required): Ten (10).
4. Construction Control Keys (where required): Two (2).

G. Construction Keying: Provide temporary keyed construction cores.
H. Key Registration List (Bitting List):

1. Provide keying transcript list to Owner's representative in the proper format for importing
into key control software.

2. Provide transcript list in writing or electronic file as directed by the Owner.
2.06 MECHANICAL LOCKS AND LATCHING DEVICES

A. Mortise Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.13, Series 1000, Operational
Grade 1 certified. Locksets are to be manufactured with a corrosion resistant steel case and be
field-reversible for handing without disassembly of the lock body.
1. Manufacturers:

a. Corbin Russwin Hardware (RU) – ML2000 Series.
b. Sargent Manufacturing (SA) – 8200 Series.
c. Schlage (SC) – L9000 Series.

2.07 ELECTROMECHANICAL LOCKING DEVICES
A. Electromechanical Mortise Locksets, Grade 1 (Heavy Duty): Subject to same compliance

standards and requirements as mechanical mortise locksets, electrified locksets to be of type
and design as specified below.
1. Electrified Lock Options: Where indicated in the Hardware Sets, provide electrified options

including: outside door lock/unlock trim control, latchbolt and lock/unlock status
monitoring, deadbolt monitoring, and request-to-exit signaling. Support end-of-line
resistors contained within the lock case. Unless otherwise indicated, provide electrified
locksets standard as fail secure.

2. Energy Efficient Design: Provide lock bodies which have a holding current draw of 15mA
maximum, and can operate on either 12 or 24 volts. Locks are to be field configurable for
fail safe or fail secure operation.

3. High Security Monitoring: Provide lock bodies which have built-in request to exit
monitoring and are provided with accompanying door position switches. Provide a resistor
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configuration which is compatible with the access control system.
4. Manufacturers:

a. Corbin Russwin Hardware (RU) - ML20900 Series.
b. Sargent Manufacturing (SA) - 8200 Series.
c. Schlage (SC) - L9000 EL/EU Series including both LX and RX options.

2.08 LOCK AND LATCH STRIKES
A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with

curved lip extended to protect frame, finished to match door hardware set, unless otherwise
indicated, and as follows:
1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by

manufacturer.
2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for

aluminum framing.
B. Standards: Comply with the following:

1. Strikes for Mortise Locks and Latches: BHMA A156.13.
2. Strikes for Auxiliary Deadlocks: BHMA A156.36.
3. Dustproof Strikes: BHMA A156.16.

2.09 ELECTRIC STRIKES
A. Surface Mounted Rim Electric Strikes: Surface mounted rim exit device electric strikes

conforming to ANSI/BHMA A156.31, Grade 1, and UL Listed for both Burglary Resistance and
for use on fire rated door assemblies. Construction includes internally mounted solenoid with
two heavy-duty, stainless steel locking mechanisms operating independently to provide tamper
resistance. Strikes tested for a minimum of 500,000 operating cycles. Provide strikes with 12 or
24 VDC capability supplied standard as fail-secure unless otherwise specified. Option available
for latchbolt and latchbolt strike monitoring indicating both the position of the latchbolt and
locked condition of the strike. Strike requires no cutting to the jamb prior to installation.
1. Manufacturers:

a. HES (HS) - 9500/9600 Series.
B. Provide electric strikes with in-line power controller and surge suppressor by the same

manufacturer as the strike with the combined products having a five year warranty.
2.10 CONVENTIONAL EXIT DEVICES

A. General Requirements: All exit devices specified herein shall meet or exceed the following
criteria:
1. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed

and labeled for "Panic Hardware" according to UL305. Provide proper fasteners as
required by manufacturer including sex nuts and bolts at openings specified in the
Hardware Sets.

2. Where exit devices are required on fire rated doors, provide devices complying with NFPA
80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with the proper
fasteners for installation as tested and listed by UL. Consult manufacturer’s catalog and
template book for specific requirements.

3. Except on fire rated doors, provide exit devices with hex key dogging device to hold the
pushbar and latch in a retracted position. Provide optional keyed cylinder dogging on
devices where specified in Hardware Sets.

4. Devices must fit flat against the door face with no gap that permits unauthorized dogging
of the push bar. The addition of filler strips is required in any case where the door light
extends behind the device as in a full glass configuration.
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5. Energy Efficient Design: Provide lock bodies which have a holding current draw of 15mA
maximum, and can operate on either 12 or 24 volts. Locks are to be field configurable for
fail safe or fail secure operation.

6. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's heavy
duty escutcheon trim with threaded studs for thru-bolts.
a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs to

match that of the specified locksets.
b. Where function of exit device requires a cylinder, provide a cylinder (Rim or Mortise)

as specified in Hardware Sets.
7. Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are used

at interior openings, provide as less bottom rod (LBR) unless otherwise indicated. Provide
dust proof strikes where thermal pins are required to project into the floor.

8. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in
Hardware Sets, provide devices designed for maximum 2” wide stiles.

9. Rail Sizing: Provide exit device rails factory sized for proper door width application.
10. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets.

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 certified
panic and fire exit hardware devices furnished in the functions specified in the Hardware Sets.
Exit device latch to be stainless steel, pullman type, with deadlock feature.
1. Manufacturers:

a. Corbin Russwin Hardware (RU) - ED4000 / ED5000 Series.
b. dormakaba Precision (PR) – Apex 2000 Series.
c. Sargent Manufacturing (SA) - 80 Series.
d. Von Duprin (VD) - 35A/98 XP Series.

C. Tube Steel Removable Mullions: ANSI/BHMA A156.3 removable steel mullions with malleable-
iron top and bottom retainers and a primed paint finish.
1. Provide keyed removable feature where specified in the Hardware Sets.
2. Provide stabilizers and mounting brackets as required.
3. Provide electrical quick connection wiring options as specified in the hardware sets.
4. Manufacturers:

a. Corbin Russwin Hardware (RU) - 700/900 Series.
b. Sargent Manufacturing (SA) - 980S Series.
c. Von Duprin (VD) - 9954 Series.

2.11 DOOR CLOSERS
A. All door closers specified herein shall meet or exceed the following criteria:

1. General: Door closers to be from one manufacturer, matching in design and style, with the
same type door preparations and templates regardless of application or spring size.
Closers to be non-handed with full sized covers including installation and adjusting
information on inside of cover.

2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L.
listed for use of fire rated doors.

3. Size of Units: Comply with manufacturer's written recommendations for sizing of door
closers depending on size of door, exposure to weather, and anticipated frequency of use.
Where closers are indicated for doors required to be accessible to the physically
handicapped, provide units complying with ANSI ICC/A117.1.

4. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in
Hardware Sets.

5. Closers shall not be installed on exterior or corridor side of doors; where possible install
closers on door for optimum aesthetics.
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6. Closer Accessories: Provide door closer accessories including custom templates, special
mounting brackets, spacers and drop plates as required for proper installation. Provide
through-bolt and security type fasteners as specified in the hardware sets.

B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 surface mounted,
heavy duty door closers with complete spring power adjustment, sizes 1 thru 6; and fully
operational adjustable according to door size, frequency of use, and opening force. Closers to
be rack and pinion type, one piece cast iron or aluminum alloy body construction, with
adjustable backcheck and separate non-critical valves for closing sweep and latch speed
control. Provide non-handed units standard.
1. Manufacturers:

a. Corbin Russwin Hardware (RU) - DC6000 Series.
b. LCN Closers (LC) - 4040XP Series.
c. Sargent Manufacturing (SA) - 351 Series.
d. Norton Door Controls (NO) - 7500 Series.

C. Door Closers, Surface Mounted (Cam Action): ANSI/BHMA 156.4, Grade 1 certified surface
mounted, high efficiency door closers with complete spring power adjustment, sizes 1 thru 6;
and fully operational adjustable according to door size, frequency of use, and opening force.
Closers to be of the cam and roller design, one piece cast aluminum silicon alloy body with
adjustable backcheck and independently controlled valves for closing sweep and latch speed.
1. Manufacturers:

a. Corbin Russwin (RU) - DC5000 Series.
b. LCN Closers (LC) - 4040XPT Series.
c. Norton Door Controls (NO) - 2800ST Series.
d. Sargent Manufacturing (SA) - 422 Series.

2.12 DOOR STOPS AND HOLDERS
A. General: Door stops and holders to be of type and design as specified below or in the

Hardware Sets.
B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 certified door stops and wall

bumpers. Provide wall bumpers, either convex or concave types with anchorage as indicated,
unless floor or other types of door stops are specified in Hardware Sets. Do not mount floor
stops where they will impede traffic. Where floor or wall bumpers are not appropriate, provide
overhead type stops and holders.
1. Manufacturers:

a. Hiawatha, Inc. (HI).
b. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO).
c. Trimco (TC).

2.13 ARCHITECTURAL SEALS
A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified

below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors
and provide smoke, light, or sound gasketing on interior doors where indicated. At exterior
applications provide non-corrosive fasteners and elsewhere where indicated.

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by
a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control
ratings indicated, based on testing according to UL 1784.
1. Provide smoke labeled perimeter gasketing at all smoke labeled openings.

C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings
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indicated, based on testing according to UL-10C.
1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure

Fire Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire Tests of Door
Assemblies.

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting
agency, for sound ratings indicated.

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are
easily replaceable and readily available from stocks maintained by manufacturer.

F. Manufacturers:
1. National Guard Products (NG).
2. Pemko Products; ASSA ABLOY Architectural Door Accessories (PE).
3. Reese Enterprises, Inc. (RE).

2.14 FABRICATION
A. Fasteners: Provide door hardware manufactured to comply with published templates generally

prepared for machine, wood, and sheet metal screws. Provide screws according to
manufacturers recognized installation standards for application intended.

2.15 FINISHES
A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes

complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes
indicated by certain manufacturers for their products.

B. Provide quality of finish, including thickness of plating or coating (if any), composition,
hardness, and other qualities complying with manufacturer's standards, but in no case less than
specified by referenced standards for the applicable units of hardware

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

PART 1 EXECUTION
3.01 EXAMINATION

A. Examine scheduled openings, with Installer present, for compliance with requirements for
installation tolerances, labeled fire door assembly construction, wall and floor construction, and
other conditions affecting performance.

B. Notify architect of any discrepancies or conflicts between the door schedule, door types,
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have
been resolved in writing.

3.02 PREPARATION
A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.
B. Wood Doors: Comply with ANSI/DHI A115-W series.

3.03 INSTALLATION
A. Install each item of mechanical and electromechanical hardware and access control equipment

to comply with manufacturer's written instructions and according to specifications.
1. Installers are to be trained and certified by the manufacturer on the proper installation and

adjustment of fire, life safety, and security products including: hanging devices; locking
devices; closing devices; and seals.

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable
publications, unless specifically indicated or required to comply with governing regulations:
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1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural
Hardware for Standard Steel Doors and Frames."

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for
Wood Flush Doors."

3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1
"Accessibility Guidelines for Buildings and Facilities."

4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is
located.

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and
written instructions. Where cutting and fitting are required to install door hardware onto or into
surfaces that are later to be painted or finished in another way, coordinate removal, storage,
and reinstallation of surface protective trim units with finishing work specified in Division 9
Sections. Do not install surface-mounted items until finishes have been completed on
substrates involved.

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying
with requirements specified in Division 7 Section "Joint Sealants."

E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed.
Control the handling and installation of hardware items so that the completion of the work will
not be delayed by hardware losses before and after installation.

3.04 FIELD QUALITY CONTROL
A. Field Inspection: Supplier will perform a final inspection of installed door hardware and state in

report whether work complies with or deviates from requirements, including whether door
hardware is properly installed, operating and adjusted.

3.05 ADJUSTING
A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to

ensure proper operation or function of every unit. Replace units that cannot be adjusted to
operate as intended. Adjust door control devices to compensate for final operation of heating
and ventilating equipment and to comply with referenced accessibility requirements.

3.06 CLEANING AND PROTECTION
A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed

hardware installed on doors during the construction phase. Install any and all hardware at the
latest possible time frame.

B. Clean adjacent surfaces soiled by door hardware installation.
C. Clean operating items as necessary to restore proper finish. Provide final protection and

maintain conditions that ensure door hardware is without damage or deterioration at time of
owner occupancy.

3.07 DEMONSTRATION
A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and

electromechanical door hardware.
3.08 DOOR HARDWARE SETS

A. The hardware sets represent the design intent and direction of the owner and architect. They
are a guideline only and should not be considered a detailed hardware schedule.
Discrepancies, conflicting hardware and missing items should be brought to the attention of the
architect with corrections made prior to the bidding process. Omitted items not included in a
hardware set should be scheduled with the appropriate additional hardware required for proper
application and functionality.
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B. The supplier is responsible for handing and sizing all products and providing the correct option
for the appropriate door type and material where more than one is presented in the hardware
sets. Quantities listed are for each pair of doors, or for each single door.

C. Refer to Section 080671 through 080678, Door Hardware Sets, for hardware sets for each
school/phase of this project.

END OF SECTION





SECTION 088000 - GLAZING 
 
 
PART 1 - GENERAL  

 
RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 
 

SUMMARY 
 

B. This Section includes glazing for the following products and applications, including those 
specified in other Sections where glazing requirements are specified by reference to this Section: 

 
1. Doors 

 
1.2 DEFINITIONS 
 

A. Manufacturer:  A firm that produces primary glass or fabricated glass as defined in referenced 
glazing publications. 
 

B. Deterioration of Coated Glass:  Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining 
and cleaning coated glass contrary to manufacturer's written instructions.  Defects include peeling, 
cracking, and other indications of deterioration in metallic coating. 

 
PERFORMANCE REQUIREMENTS 

 
C. General:  Provide glazing systems capable of withstanding normal thermal movement and wind 

and impact loads (where applicable) without failure, including loss or glass breakage attributable 
to the following:  defective manufacture, fabrication, and installation; failure of sealants or gaskets 
to remain watertight and airtight; deterioration of glazing materials; or other defects in 
construction. 

 
D. Glass Design:  Glass thicknesses indicated are minimums and are for detailing only.  Confirm 

glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass lites for 
various size openings in nominal thicknesses indicated, but not less than thicknesses and in 
strengths (annealed or heat treated) required to meet or exceed the following criteria: 

 
1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, 

according to the following requirements: 
a. Specified Design Wind Loads:  As indicated. 
b. See Editing Instruction No. 6 in the Evaluations before deleting subparagraph above 

or below.  If retaining above, design wind loads must be indicated, preferably on 
Drawings.  If retaining below, basic wind speed, exposure category, and importance 
factor applicable to Project must be indicated, preferably on Drawings. 

c. Specified Design Wind Loads:  Determine design wind loads applicable to Project 
from basic wind speed indicated in miles per hour (meters per second) at 33 feet (10 
m) above grade, according to ASCE 7, "Minimum Design Loads for Buildings and 
Other Structures": Section 6.4.2, "Analytic Procedure," based on mean roof heights 
above grade indicated on Drawings. 

d. Probability of breakage value specified in subparagraph below for vertical glazing 
 is based on a design factor of 2.5 and is the basis for ASTM E 1300 load charts for 
loads of 60-second duration.  Revise if other values and durations are required for 
Project. 
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e. Probability of Breakage for Vertical Glazing:  8 lites per 1000 for lites set vertically 
or not more than 15 degrees off vertical and under wind action. 
1) Load Duration: 60 seconds or less. 

f. Maximum Lateral Deflection:  For the following types of glass supported on all four 
edges, provide thickness required that limits center deflection at design wind pressure 
to 1/50 times the short side length or 1 inch (25 mm), whichever is less. 

g. Minimum Glass Thickness for Exterior Lites:  Not less than 6 mm. 
h. Thickness of Tinted and Heat-Absorbing Glass:  Provide the same thickness for each 

tint color indicated throughout Project. 
 

E. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the 
following maximum change (range) in ambient and surface temperatures acting on glass framing 
members and glazing components.  Base engineering calculation on surface temperatures of 
materials due to both solar heat gain and nighttime-sky heat loss. 

 
1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 

material surfaces. 
 

F. Thermal and Optical Performance Properties:  Provide glass with performance properties specified 
based on manufacturer's published test data, as determined according to procedures indicated 
below: 

 
1. For monolithic-glass lites, properties are based on units with lites 6 mm thick. 
2. Center-of-Glass U-Values: NFRC 100 methodology using LBL-35298 WINDOW 4.1 

computer program, expressed as Btu/ sq. ft. x h x deg F (W/sq. m x K). 
3. Center-of-Glass Solar Heat Gain Coefficient:  NFRC 200 methodology using LBL-35298 

WINDOW 4.1 computer program. 
4. Solar Optical Properties:  NFRC 300. 

 
SUBMITTALS 

 
G. Product Data:  For each glass product and glazing material indicated. 

 
H. Samples:  For the following products, in the form of 12-inch square Samples for glass. 

 
1. Each color of tinted float glass. 
2. Coated vision glass. 
 

I. Glazing Schedule:  Use same designations indicated on Drawings for glazed openings in preparing 
a schedule listing glass types and thicknesses for each size opening and location. 

 
J. Product Certificates:  Signed by manufacturers of glass and glazing products certifying that 

products furnished comply with requirements. 
K. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate 

their capabilities and experience.  Include lists of completed projects with project names and 
addresses, names and addresses of architects and owners, and other information specified. 
 

L. Product Test Reports:  From a qualified testing agency indicating the following products comply 
with requirements, based on comprehensive testing of current products: 

 
1. Tinted float glass. 
2. Coated float glass. 
3. Glazing gaskets. 
 

M. Warranties:  Special warranties specified in this Section. 
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QUALITY ASSURANCE 
 

N. Installer Qualifications:  An experienced installer who has completed glazing similar in material, 
design, and extent to that indicated for this Project; whose work has resulted in glass installations 
with a record of successful in-service performance; and who employs glass installers for this 
Project who are certified under the National Glass Association Glazier Certification Program as 
Level 2 (Senior Glaziers) or Level 3 (Master Glaziers). 

 
O. Installer Qualifications:  An experienced installer who has completed glazing similar in material, 

design, and extent to that indicated for Project and whose work has resulted in construction with a 
record of successful in-service performance. 

 
P. Source Limitations for Clear Glass:  Obtain clear float glass from one primary-glass manufacturer. 

 
Q. Source Limitations for Tinted Glass:  Obtain tinted, heat-absorbing, and light-reducing float glass 

from one primary-glass manufacturer for each tint color indicated. 
 

R. Source Limitations for Coated Glass:  Obtain coated glass from one manufacturer for each type of 
coating and each type and class of float glass indicated. 
 

S. Source Limitations for Glazing Accessories:  Obtain glazing accessories from one source for each 
product and installation method indicated. 

 
T. Glass Product Testing:  Obtain glass test results for product test reports in "Submittals" Article 

from a qualified testing agency based on testing glass products. 
 

1. Glass Testing Agency Qualifications:  An independent testing agency with the experience 
and capability to conduct the testing indicated, as documented according to ASTM E 548. 

2. Glass Testing Agency Qualifications:  An independent testing agency accredited according 
to the NFRC CAP 1 Certification Agency Program. 

 
U. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by 

a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to NFPA 252. 

 
V. Fire-Rated Window Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled 

by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to NFPA 257. 
 

W. Safety Glass:  Category II materials complying with testing requirements in 16 CFR 1201 and 
ANSI Z97.1. 

 
1. Subject to compliance with requirements, permanently mark safety glass with certification 

label of Safety Glazing Certification Council or another certification agency acceptable to 
authorities having jurisdiction. 

 
X. Glazing Publications: Comply with published recommendations of glass product manufacturers 

and organizations below, unless more stringent requirements are indicated.  Refer to these 
publications for glazing terms not otherwise defined in this Section or in referenced standards. 

 
1. GANA Publications:  GANA'S "Glazing Manual" and "Laminated Glass Design Guide." 

 
DELIVERY, STORAGE, AND HANDLING 
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Y. Protect glazing materials according to manufacturer's written instructions and as needed to prevent 
damage to glass and glazing materials from condensation, temperature changes, direct exposure to 
sun, or other causes. 

 
PROJECT CONDITIONS 

 
Z. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature 

conditions are outside limits permitted by glazing material manufacturers and when glazing 
channel substrates are wet from rain, frost, condensation, or other causes. 

 
WARRANTY 
 

AA. General Warranty:  Special warranties specified in this Article shall not deprive Owner of other 
rights Owner may have under other provisions of the Contract Documents and shall be in addition 
to, and run concurrent with, other warranties made by Contractor under requirements of the 
Contract Documents. 
 

BB. Manufacturer's Special Warranty on Coated-Glass Products:  Written warranty, made out to 
Owner and signed by coated-glass manufacturer agreeing to furnish replacements for those coated-
glass units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to 
Project site, within specified warranty period indicated below. 

 
1. Warranty Period:  10 years from date of Substantial Completion. 

 
 
PART 2 - PRODUCTS 

 
PRODUCTS AND MANUFACTURERS 

 
A. Available Products:  Subject to compliance with requirements, provide glass by the following but 

not limited to: 
 

1. Basis of Design: Viracon Insulating Laminated Glass  
2. Or approved equal.  

 
MATERIALS 
 

A. Insulating-Glass Unit: 
1. Factory-assembled units consisting of dual-sealed lites of glass separated by a dehydrated 

interspace, with manufacturer’s standard spacer material and construction, per 
ASTM E 2190. 

 
B. Heat-Treated Float Glass, Fully Tempered: 

 
1. ASTM C 1048; Type I (transparent flat glass); Quality-Q3; Kind FT, of class and 

condition indicated:  where safety glass is indicated. Safety glazing must comply with 
ANSI Z97.1 and CPSC 16CFR-1201 

 
C. Laminated Glass: 

 
1.  ASTM C 1172, with manufacturer’s standard polyvinyl butyral or cured resin interlayer. 

 
GLAZING GASKETS 
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A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, complying 
with standards referenced with name of elastomer indicated below, and of profile and hardness 
required to maintain watertight seal: 

 
1. Neoprene, ASTM C 864. 
2.  EPDM, ASTM C 864. 
3. Silicone, ASTM C 1115. 
4. Thermoplastic polyolefin rubber, ASTM C 1115. 
5. Any material indicated above. 

 
B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of material 

indicated below; complying with ASTM C 509, Type II, black; and of profile and hardness 
required to maintain watertight seal: 

 
1. Neoprene. 
2. EPDM. 
3. Silicone. 
4. Thermoplastic polyolefin rubber. 
5. Any material indicated above. 

 
MISCELLANEOUS GLAZING MATERIALS 

 
A. General:  Provide products of material, size, and shape complying with referenced glazing 

standard, requirements of manufacturers of glass and other glazing materials for application 
indicated, and with a proven record of compatibility with surfaces contacted in installation. 
 

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer. 
 

C. Setting Blocks:  Elastomeric material with a Shore A durometer hardness of 85, plus or minus 5. 
 

D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore A durometer hardness required 
by glass manufacturer to maintain glass lites in place for installation indicated. 
 

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side 
walking). 

FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS 
 

A. Fabricate glass and other glazing products in sizes required to glaze openings indicated for Project, 
with edge and face clearances, edge and surface conditions, and bite complying with written 
instructions of product manufacturer and referenced glazing standard, to comply with system 
performance requirements. 

 
A. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces 

square edges with slight kerfs at junctions with indoor and outdoor faces. 
 

B. Grind smooth and polish exposed glass edges. 
 

GLAZING TYPES: 
 

A. Type G-1 (for all interior doors): 
 

1. Overall Unit Thickness: 1/4 inch clear Tempered Glass with VUE-50 on Layer #2 
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PART 3 - EXECUTION 

 
EXAMINATION 

 
A. Examine framing glazing, with Installer present, for compliance with the following: 

 
1. Manufacturing and installation tolerances, including those for size, squareness, and offsets 

at corners. 
2. Presence and functioning of weep system. 
3. Minimum required face or edge clearances. 
4. Effective sealing between joints of glass-framing members. 
 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
 

PREPARATION 
 

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  
Remove coatings not firmly bonded to substrates. 

 
GLAZING, GENERAL 

 
A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other 

glazing materials, unless more stringent requirements are indicated, including those in referenced 
glazing publications. 
 

B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, minimum 
edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as 
required by Project conditions during installation. 
 

C. Protect glass edges from damage during handling and installation.  Remove damaged glass from 
Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or 
other imperfections that, when installed, could weaken glass and impair performance and 
appearance. 
 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction sealant-substrate testing. 
 

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of 
compatible sealant suitable for heel bead. 
 

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 
 

G. Provide spacers for glass lites where the length plus width is larger than 50 inches (1270 mm) as 
follows: 

 
1. Locate spacers directly opposite each other on both inside and outside faces of glass.  

Install correct size and spacing to preserve required face clearances, unless gaskets and 
glazing tapes are used that have demonstrated ability to maintain required face clearances 
and to comply with system performance requirements. 

2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to 
sealant width.  With glazing tape, use thickness slightly less than final compressed 
thickness of tape. 
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H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in 
glazing channel, as recommended in writing by glass manufacturer and according to requirements 
in referenced glazing publications. 
 

I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 
 

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on 
opposite side, provide adequate anchorage so gasket cannot walk out when installation is 
subjected to movement. 
 

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by 
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with 
sealant recommended by gasket manufacturer. 

 
GASKET GLAZING (DRY) 

 
A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings 

exactly, with stretch allowance during installation. 
 

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with 
joints miter cut and bonded together at corners. 
 

C. Center glass lites in openings on setting blocks and press firmly against soft compression gasket 
by inserting dense compression gaskets formed and installed to lock in place against faces of 
removable stops.  Start gasket applications at corners and work toward centers of openings.  
Compress gaskets to produce a weathertight seal without developing bending stresses in glass.  
Seal gasket joints with sealant recommended by gasket manufacturer. 
 

D. Install gaskets so they protrude past face of glazing stops. 
 

PROTECTION AND CLEANING 
 

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to 
framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent 
labels, and clean surfaces. 
 

B. Protect glass from contact with contaminating substances resulting from construction operations, 
including weld splatter.  If, despite such protection, contaminating substances do come into 
contact with glass, remove them immediately as recommended by glass manufacturer. 
 

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at 
frequent intervals during construction, but not less than once a month, for build-up of dirt, scum, 
alkaline deposits, or stains; remove as recommended by glass manufacturer. 
 

D. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any way, 
including natural causes, accidents, and vandalism, during construction period. 

 
A. Wash glass on both exposed surfaces in each area of Project not more than four days before date 

scheduled for inspections that establish date of Substantial Completion.  Wash glass as 
recommended by glass manufacturer. 

 

END OF SECTION 088000 

GLAZING 088000 - 7 



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Glazing 
088000.11 - 1 

CDI Infrastructure LLC
 dba L.R. Kimball

SECTION 088000.11
GLAZING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Insulating glass units.
B. Glazing units.
C. Glazing compounds and accessories.

1.02 RELATED REQUIREMENTS
A. Section 079200 - Joint Sealants:  Sealants for other than glazing purposes.
B. Section 081113 - Hollow Metal Doors and Frames:  Glazed borrowed lites and borrowed lites.
C. Section 081433 - Stile and Rail Wood Doors:  Glazed lites in doors.
D. Section 081613 - Fiberglass Doors:  Glazed lites in doors.
E. Section 084213.13 - SECURITY ALUMINUM ENTRANCES:  Entrance door at security

vestibule.
F. Section 084313 - Aluminum-Framed Storefronts:  Glazing furnished as part of storefront

assembly.
G. Section 084333.13 - ALUMINUM-FRAMED SECURITY STOREFRONTS:  Storefront framing

for security vestibule.
1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials.
B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -

Safety Performance Specifications and Methods of Test.
C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures.
D. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,

Setting Blocks, and Spacers.
E. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass.
F. ASTM C1349 - Standard Specification for Architectural Flat Glass Clad Polycarbonate.
G. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat

Glass.
H. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings.
I. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation.
J. GANA (GM) - GANA Glazing Manual.
K. GANA (SM) - GANA Sealant Manual.
L. GANA (LGRM) - Laminated Glazing Reference Manual.
M. IGMA TM-3000 - North American Glazing Guidelines for Sealed Insulating Glass Units for

Commercial & Residential Use.
N. NFRC 100 - Procedure for Determining Fenestration Product U-factors.
O. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and

Visible Transmittance at Normal Incidence.
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P. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and
Systems.

Q. UL 752 - Standard for Bullet-Resisting Equipment.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of
this section; require attendance by each of the affected installers.

1.05 SUBMITTALS
A. Product Data on Insulating Glass Unit and Glazing Unit  Glazing Types:  Provide structural,

physical and environmental characteristics, size limitations, special handling and installation
requirements.

B. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements, and identify
available colors.

C. Samples:  Submit two samples 12 by 12 inch in sizeof glass units.
D. Manufacturer's Certificate:  Certify that glass and glazing products meets or exceeds specified

requirements.
E. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.
1.06 QUALITY ASSURANCE

A. Perform Work in accordance with GANA (GM), GANA (SM), GANA (LGRM), and IGMA
TM-3000 for glazing installation methods.  Maintain one copy on site.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

C. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years documented experience.

1.07 FIELD CONDITIONS
A. Do not install glazing when ambient temperature is less than 40 degrees F.
B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing

compounds.
1.08 WARRANTY

A. Insulating Glass Units:  Provide a ten (10) year manufacturer warranty to include coverage for
seal failure, interpane dusting or misting, including replacement of failed units.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Float Glass Manufacturers:
1. AGC Glass Company North America, Inc..
2. Guardian Industries Corp..
3. Pilkington North America Inc..
4. PPG Industries, Inc..
5. Or equal .
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2.02 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES
A. Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and

to withstand live loads caused by positive and negative wind pressure acting normal to plane of
glass.
1. Design Pressure:  Calculated in accordance with ASCE 7.
2. Comply with ASTM E1300 for design load resistance of glass type, thickness, dimensions,

and maximum lateral deflection of supported glass.
3. Provide glass edge support system sufficiently stiff to limit the lateral deflection of

supported glass edges to less than 1/175 of their lengths under specified design load.
4. Glass thicknesses listed are minimum.

B. Thermal and Optical Performance:  Provide exterior glazing products with performance
properties as indicated. Performance properties are in accordance with manufacturer's
published data as determined with the following procedures and/or test methods:
1. Center of Glass U-Value:  Comply with NFRC 100 using Lawrence Berkeley National

Laboratory (LBNL) WINDOW 6.3 computer program.
2. Center of Glass Solar Heat Gain Coefficient (SHGC):  Comply with NFRC 200 using

Lawrence Berkeley National Laboratory (LBNL) WINDOW 6.3 computer program.
3. Solar Optical Properties:  Comply with NFRC 300 test method.

2.03 GLASS MATERIALS
A. Laminated Glass:  Float glass laminated in accordance with ASTM C1172.

1. Laminated Safety Glass:  Complies with ANSI Z97.1 - Class B or 16 CFR 1201 - Category
I impact test requirements.

2.04 INSULATING GLASS UNITS
A. Manufacturers:

1. Basis of Design:  AGC Glass Company North America, Inc.; Energy Select 28.
2. Guardian Industries Corp.
3. Pilkington North America Inc:.
4. PPG Industries, Inc.
5. Or equal .

B. Insulating Glass Units:  Types as indicated.
1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.
2. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

3. Metal Edge Spacers:  Aluminum, bent and soldered corners.
4. Spacer Color:  Black.
5. Edge Seal:

a. Dual-Sealed System:  Provide polyisobutylene sealant as primary seal applied
between spacer and glass panes, and silicone, polysulfide, or polyurethane sealant
as secondary seal applied around perimeter.

6. Color:  Black.
7. Purge interpane space with dry air, hermetically sealed.

C. Type IG-2 - Insulating Glass Units:  Safety glazing.
1. Applications:

a. Glazed lites in exterior doors.
b. Glazed sidelights and panels next to doors.
c. Other locations required by applicable federal, state, and local codes and regulations.
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d. Other locations indicated on drawings.
2. Space between lites filled with air.
3. Glass Type:  Same as float glass except use fully tempered float glass for both outboard

and inboard lites.
4. Tint:  Clear.
5. Total Thickness:  1 inch.
6. Thermal Transmittance (U-Value), Winter - Center of Glass:  0.29, nominal.
7. Visible Light Transmittance (VLT):  69 percent, nominal.
8. Solar Heat Gain Coefficient (SHGC):  34 percent, nominal.
9. Visible Light Reflectance, Outside:  12 percent, nominal.
10. Glazing Method:  Dry glazing method, gasket glazing.

2.05 GLAZING UNITS
A. Type G-1 - Monolithic Safety Glazing:  Non-fire-rated.

1. Applications:
a. Glazed lites in doors, except fire doors.
b. Glazed sidelights to doors, except in fire-rated walls and partitions.
c. Other locations required by applicable federal, state, and local codes and regulations.
d. Other locations indicated on drawings.

2. Glass Type:  Fully tempered safety glass as specified.
3. Tint:  Clear.
4. Thickness:  1/4 inch, nominal.
5. Visible Light Transmittance (VLT):  89 percent, nominal.
6. Visible Light Reflectance, Outside:  9 percent, nominal.
7. Glazing Method:  Dry glazing method, gasket glazing.

B. Type BG-1 - Glass-Clad Polycarbonate Security Glazing:  Laminated glass and polycarbonate,
3-Ply; ASTM C1349.
1. Applications:  Locations as indicated on drawings.
2. Tint:  Clear.
3. Thickness:  1 1/8 inch.
4. Outer Lite:  Tempered glass.
5. Interlayer:  Polyvinyl butyral (PVB), thickness as required to meet performance criteria.
6. Middle Lite:  Polycarbonate.
7. Interlayer , Inboard Side :  Polyvinyl butyral (PVB), thickness as required to meet

performance criteria.
8. Inside Lite:  Polycarbonate.
9. Performance Criteria:

a. Bullet Resistance:  Pass UL 752 tests in compliance with ballistic criteria level and
weapon description indicated; Level 3 - .44 magnum lead semi-wadcutter gas
checked.

10. Glazing Method:  As required to meet performance criteria.
11. Manufacturers:

a. Global Security Glazing; UL Level 3 - Secur-Tem + Poly (Basis of Design) .
b. Or equal .

2.06 ACCESSORIES
A. Setting Blocks:  Silicone, with 80 to 90 Shore A durometer hardness; ASTM C864 Option II.

 Length of 0.1 inch for each square foot of glazing or minimum 4 inch by width of glazing rabbet
space minus 1/16 inch by height to suit glazing method and pane weight and area.
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B. Spacer Shims:  Neoprene, 50 to 60 Shore A durometer hardness; ASTM C864 Option II.
 Minimum 3 inch long by one half the height of the glazing stop by thickness to suit application,
self adhesive on one face.

C. Glazing Splines:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM
C864 Option II; color black.

D. Glazing Clips:  Manufacturer's standard type.
PART 3  EXECUTION
3.01 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.

B. Verify that the minimum required face and edge clearances are being provided.
C. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may

impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

D. Verify that sealing between joints of glass framing members has been completed effectively.
E. Proceed with glazing system installation only after unsatisfactory conditions have been

corrected.
3.02 PREPARATION

A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours
before glazing. Remove coatings that are not tightly bonded to substrates.

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.
C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.03 INSTALLATION, GENERAL
A. Install glazing in compliance with written instructions of glass, gaskets, and other glazing

material manufacturers, unless more stringent requirements are indicated, including those in
glazing referenced standards.

B. Do not exceed edge pressures around perimeter of glass lites as stipulated by glass
manufacturer.

C. Set glass lites of system with uniform pattern, draw, bow, and similar characteristics.
D. Set glass lites in proper orientation so that coatings face exterior or interior as indicated.
E. Prevent glass from contact with any contaminating substances that may be the result of

construction operations such as, and not limited to the following; weld splatter, fire-safing,
plastering, mortar droppings, etc.

3.04 INSTALLATION - DRY GLAZING METHOD (GASKET GLAZING)
A. Application - Exterior and/or Interior Glazed:  Set glazing infills from either the exterior or the

interior of the building.
B. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.
C. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to

attain full contact.
D. Install removable stops without displacing glazing gasket; exert pressure for full continuous

contact.
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3.05 INSTALLATION - WET/DRY GLAZING METHOD (TAPE AND SEALANT)
A. Application - Interior Glazed:  Set glazing infills from the interior of the building.
B. Cut glazing tape to length and install against permanent stops, projecting 1/16 inch above sight

line.
C. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.
D. Rest glazing on setting blocks and push against tape to ensure full contact at perimeter of pane

or unit.
E. Install removable stops, spacer shims inserted between glazing and applied stops at 24 inch

intervals, 1/4 inch below sight line.
F. Fill gaps between pane and applied stop with GC-2 type sealant to depth equal to bite on

glazing, to uniform and level line.
G. Carefully trim protruding tape with knife.

3.06 FIELD QUALITY CONTROL
A. See Division 01 section on quality requirements for additional requirements.
B. Glass and Glazing product manufacturers to provide field surveillance of the installation of their

products.
C. Monitor and report installation procedures and unacceptable conditions.

3.07 CLEANING
A. See Division 01 section on construction waste management and disposal for additional

requirements.
B. Remove excess glazing materials from finish surfaces immediately after application using

solvents or cleaners recommended by manufacturers.
C. Remove non-permanent labels immediately after glazing installation is complete.
D. Clean glass and adjacent surfaces after sealants are fully cured.
E. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial

Completion in accordance with glass manufacturer's written recommendations.
3.08 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark
heat absorbing or reflective glass units.

B. Remove and replace glass that is damaged during construction period prior to Date of
Substantial Completion.

END OF SECTION



 
 

SECTION 088723 – SAFETY FILMS 
 

PART  1  GENERAL 

1.1  SECTION INCLUDES 

A.  Clear and Tinted Window Safety films.  

1.2  RELATED SECTIONS 

A.  Section 084000 – Entrances and Storefronts. 
B.  Section 085000 - Windows. 

1.3  REFERENCES 

A.  American National Standards Institute (ANSI): 
1.  ANSI Z97.1 - Safety Glazing Materials Used In Buildings - Safety Performance Specifications 

and Methods of Test. 

B.  ASTM International (ASTM): 
1.  ASTM E 308 – Standard Recommended Practice for Spectrophotometry and Description of 

Color in CIE 1931 System 
2.  ASTM E 903 – Standard methods of Test for Solar Absorbance, Reflectance and 

Transmittance of Materials Using Integrating Spheres.  
3.  ASTM D 882 – Standard Test Method for Tensile Properties of Thin Plastic Sheeting. 
4.  ASTM D 1044 – Standard Method of Test for Resistance of Transparent Plastics to Surface 

Abrasion (Taber Abrader Test).  
5.  ASTM D 2582 – Standard Test Method for Puncture-Propagation Tear Resistance of Plastic 

Film and Thin Sheeting.  
6.  ASTM D 4830 – Standard Test Method for Characterizing Thermoplastic Fabrics used in 

Roofing and Waterproofing. 
7.  ASTM G 90 – Standard Practice for Performing Accelerated Outdoor Weatherizing for Non-

metallic Materials Using Concentrated Natural Sunlight.  
8.  ASTM G 26 – Standard Practice for Performing Accelerated Outdoor Weatherizing for Non-

metallic Materials Using Concentrated Natural Sunlight. 
9.  ASTM E 84 – Standard Method of Test for Surface Burning Characteristics of Building 

Materials. 
10.  ASTM D 1004 – Standard Method of Test for Resistance of Transparent Plastics to Tearing 

(Graves Tear Test).  
11.  ASTM E 1886 – Standard Test Method for Performance of Exterior Windows, Curtain Walls, 

Doors and Impact Protective Systems Impacted by Missile(s) and Exposed to Cyclic Pressure 
Differentials.  

12.  ASTM E 1996 – Standard Test Method for Performance of Exterior Windows, Curtain Walls, 
Doors and Impact Protective Systems Impacted by Windborne Debris in Hurricanes. 

13.  ASTM F 1642 – Standard Method of Test for Glazing and Glazing Systems Subject to Airblast 
Loadings, as adapted by the U.S. Government GSA Test Standard Protocols.  

14.  ASTM F 2912 – Standard Specification for Glazing and Glazing Systems Subjected to Airblast 
Loadings. 

C.  The Consumer Product Safety Commission (CPSC):  
1.  16 CFR, Part 1201, Safety Standard for Architectural Glazing Material 

D.  GSA-TS01-2003 
1.  General Services Administration Standard Test for Glazing and Glazing Systems Subject to 
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Airblast Loadings.  

E.  Window 
1.  A Computer Tool for Analyzing Window Thermal Performance, Lawrence Berkeley 

Laboratory. 

1.4  PERFORMANCE REQUIREMENTS 

A.  Safety Film – Ultra S800: 
1.  Tensile Strength (ASTM D882): 

a.  Base Film: 32,000 psi (MD) / 32,000 psi (TD) 
b.  Coated Film: 32,000 psi (MD) / 32,000 psi (TD) 

2.  Break Strength (ASTM D882): 
a.  Base Film: 250 lb/in (MD) / 250 lb/in (TD) 
b.  Coated Film: 245 lb/in (MD) / 265 lb/in (TD) 

3.  Percent Elongation at Break (ASTM D882): 
a.  Base Film: 115% (MD) / 115% (TD) 
b.  Coated Film: 132% (MD) / 130% (TD) 

4.  Yield Strength at 3% Elongation:  
a.  Base Film: 12,000 psi (MD) 
b.  Coated Film: 15,000 psi (MD) 

5.  Percent Elongation at Yield (ASTM D882): 
a.  Base Film: 7% (MD) 
b.  Coated Film: 9% (MD) 

6.  Modulus (ASTM D882):  
a.  Base Film: 550 kpsi (MD) / 600 kpsi (TD) 
b.  Coated Film: 460 kpsi (MD) / 486 kpsi (TD) 

7.  Graves Tear Resistance (ASTM D1004):  
a.  Maximum Force (lbs): 

1)  Base Film: 40 (MD) / 40 (TD) 
2)  Coated Film: 40 (MD) / 40 (TD) 

b.  Maximum Extension (in):  
1)  Base Film: 0.45 (MD) / 0.65 (TD) 
2)  Coated Film: 0.50 (MD) / 0.57 (TD) 

c.  Graves Area Tear Resistance (lbs%):  
1)  Base Film: 1,100 (MD) / 1,300 (TD) 
2)  Coated Film: 1,100 (MD) / 1,300 (TD) 

d.  Puncture Propagation Tear Resistance (ASTM D2582): 
1)  Coated Film: 9 lbf (MD) / 10 lbf (TD) 

8.  Solar Performance Properties: Film applied to 1/4" thick clear glass 
a.  Visible Light Transmission: 88% 
b.  Visible Reflection: not more than 9% 
c.  Ultraviolet Transmission: less than 1% (300 – 380 nm) 
d.  Solar Heat Gain Coefficient: 0.79 

B.  Safety Film – Ultra NV S25: 
1.  Tensile Strength (ASTM D882): 

a.  Base Film: 28,000 psi (MD) / 27,000 psi (TD) 
2.  Break Strength (ASTM D882): 

a.  Base Film: 235 lb/in (MD) / 230 lb/in (TD) 
3.  Percent Elongation at Break (ASTM D882): 

a.  Base Film: 120% (MD) / 85% (TD) 
4.  Percent Elongation Yield (ASTM D882): 8%  
5.  Yield Strength (ASTM D882): 17,000 psi (MD) 
6.  Graves Tear Resistance (ASTM D1004): 1,100 lbs% (MD) / 900 lbs% (TD) 
7.  Puncture Propagation Tear Resistance (ASTM D2582): 10 lbf 
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8.  Modulus (ASTM D882): 600 kps 
9.  Solar Performance Properties: Film applied to 1/4" thick clear glass 

a.  Visible Light Transmission: 27% 
b.  Visible Reflection: 7% (interior) / 17% (exterior) 
c.  Ultraviolet Transmission: less than 0.5% (300 – 380 nm) 
d.  Solar Heat Gain Coefficient: 0.42 
e.  Total Solar Energy Rejected: 58% 

1.5  SUBMITTALS 

A.  Submit under provisions of Section 013300 – Submittal Requirements  

B.  Product Data: 
1.  Manufacturer's data sheets on each product to be used. 
2.  Preparation instructions and recommendations. 
3.  Storage and handling requirements and recommendations. 
4.  Typical installation methods. 

C.  Verification Samples: 4 inches by 6 inches minimum sample of glazing film. 

D.  Shop Drawings: Include details of materials, construction and finish. Include relationship with 
adjacent construction. 

1.6  QUALITY ASSURANCE 

A.  Manufacturer Qualifications: Company specializing in manufacturing products specified in this 
section with a minimum ten years successful documented experience. 

B.  Installer Qualifications: 
1.  Installer: Glazing film shall be applied by installers with a minimum of five years successful 

experience installing products of the same type and scope as specified. 
2.  Provide documentation that the installer is certified by glazing film manufacturer to perform 

the work specified. 
3.  Provide references of three projects where the installer has applied safety and security film or 

similar nature and size. The list should include: 
a.  Name of building. 
b.  The name and telephone number of project manager. 
c.  Type of glass. 
d.  Type of film and attachment system. 
e.  Amount of film and attachment system installed. 
f.  Date of completion. 

C.  Source Limitations: Provide each type of product from a single manufacturing source to ensure 
uniformity. 

D.  Mock-Up: Construct a mock-up with actual materials in sufficient time for Architect's review and to 
not delay construction progress. Locate mock-up as acceptable to Architect and provide temporary 
foundations and support. 
1.  Intent of mock-up is to demonstrate quality of workmanship and visual appearance. 
2.  If mock-up is not acceptable, rebuild mock-up until satisfactory results are achieved. 
3.  Retain mock-up during construction as a standard for comparison with completed work. 
4.  Do not alter or remove mock-up until work is completed or removal is authorized. 

1.7  PRE-INSTALLATION CONFERENCE 

A.  Convene a conference approximately two weeks before scheduled commencement of the Work. 
Attendees shall include Architect, Contractor and trades involved. Agenda shall include schedule, 
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responsibilities, critical path items and approvals. 

1.8  DELIVERY, STORAGE, AND HANDLING 

A.  Store and handle in strict compliance with manufacturer's written instructions and recommendations. 

B.  Protect from damage due to weather, excessive temperature, and construction operations. 

1.9  PROJECT CONDITIONS 

A.  Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results. Do not install products under environmental 
conditions outside manufacturer's recommended limits. 

B.  Surface temperature: Do not apply glazing film when surface temperature is less than 40 degrees 
Fahrenheit. 

C.  Prior to installation, the glass and frames shall be inspected for surface contamination, damage, or 
other defects that may adversely affect the performance of the glazing film. 

1.10  SEQUENCING 

A.  Ensure that products of this section are supplied to affected trades in time to prevent interruption of 
construction progress. 

1.11  WARRANTY 

A.  Manufacturer's Warranty: Provide manufacturer's standard limited warranty. 

PART  2  PRODUCTS 

2.1  MANUFACTURERS 

A.  Basis-of-Design Product: Subject to compliance with requirements, provide products by the 
following:  
1.  3M Commercial Solutions Division 

a.  Clear Safety Film:  Ultra S800 
b.  Tinted Safety Film: Ultra NV S25 

2.  Or approved equal. 

2.2  SAFETY AND SECURITY WINDOW FILMS 

A.  Ultra S800:  
1.  Flammability or approved equal:  

a.  Manufacturer shall provide independent test data showing that the window film shall 
meet the requirements of a Class A interior Finish for Building Materials for both 
Flame Spread Index and Smoked Development Values per ASTM E84: 
1)  Flame Spread Index (FDI): 5 
2)  Smoke Developed Index (SDI): 25 

2.  Abrasion Resistance:  
a.  Manufacturer shall provide independent test data showing that the film shall have a 

surface coating that is resistant to abrasion such that, less than 5% increase of 
transmitted light haze will result in accordance with ASTM D1044 using 100 cycles, 
500 grams weight, and the CS10F Calibrase Wheel. 

3.  Adhesion to Glass:  
a.  Manufacturer shall provide independent test data showing that the film shall have a 180 

degree peel strength (adhesion to glass) according to ASTM D1044 of at least 6 lbs/in. 
4.  Adhesive System:  
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a.  The fill shall be supplied with a high mass pressure sensitive weatherable acrylate 
adhesive applied uniformly over the surface opposite the abrasion resistant coated 
surface. The adhesive shall be pressure sensitive (not water activated) and physically 
bond (not chemically bond) to the glass. The adhesive shall be essentially optically flat 
and shall meet the following criteria:  
1)  Viewing the film from a distance of ten feet at angles up to 45 degrees from 

either side of the glass, the film itself shall not appear distorted.  
2)  It shall not be necessary to seal around the edges of the applied film system with 

a lacquer or other substances in order to prevent moisture or free water from 
penetrating under the film system. 

5.  Impact Resistance for Safety Glazing:  
a.  Manufacturer shall provide independent test data showing that the film, when applied to 

either side of the window glass, shall meet the 400 ft-lb impact requirements of 16 CFR 
1201 (Category 2) and ANSI Z97.1 (Class A, Unlimited). Testing shall be done with 
film applied both on 1/8 inch and 1/4 inch annealed glass. 

6.  Impact Protection: per ASTM E1886 / E1996 

B.  Ultra NV S25 or approved equal:  
1.  Flammability:  

a.  Manufacturer shall provide independent test data showing that the window film shall 
meet the requirements of a Class A interior Finish for Building Materials for both 
Flame Spread Index and Smoked Development Values per ASTM E84. 

2.  Abrasion Resistance:  
a.  Manufacturer shall provide independent test data showing that the film shall have a 

surface coating that is resistant to abrasion such that, less than 5% increase of 
transmitted light haze will result in accordance with ASTM D1044 using 50 cycles, 500 
grams weight, and the CS10F Calibrase Wheel. 

3.  Adhesion to Glass:  
a.  Manufacturer shall provide independent test data showing that the film shall have a 180 

degree peel strength (adhesion to glass) according to ASTM D1044 of at least 6 lbs/in. 
4.  Adhesive System:  

a.  The fill shall be supplied with a high mass pressure sensitive weatherable acrylate 
adhesive applied uniformly over the surface opposite the abrasion resistant coated 
surface. The adhesive shall be pressure sensitive (not water activated) and physically 
bond (not chemically bond) to the glass. The adhesive shall be essentially optically flat 
and shall meet the following criteria:  
1)  Viewing the film from a distance of ten feet at angles up to 45 degrees from 

either side of the glass, the film itself shall not appear distorted.  
2)  It shall not be necessary to seal around the edges of the applied film system with 

a lacquer or other substances in order to prevent moisture or free water from 
penetrating under the film system. 

5.  Impact Resistance for Safety Glazing:  
a.  Manufacturer shall provide independent test data showing that the film, when applied to 

either side of the window glass, shall meet the 400 ft-lb impact requirements of 16 CFR 
1201 (Category 2) and ANSI Z97.1 (Class A, Unlimited). 

6.  Impact Protection: per ASTM E1886 / E1996 

2.3  IMPACT PROTECTION FILM ATTACHMENT SYSTEMS 

A.  Impact Protection Adhesive: Weatherable, UV-Resistant, Moisture Curable Structural Sealant Wet 
Glazed.  

1.  Basis-of-Design Product: Subject to compliance with requirements, provide product by the 
following:  
a.  3M Commercial Solutions Division 

1)  3M Impact Protection Adhesive (IPA) 
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2)  Or approved equal. 

2.  Color:  
a.  Black 

3.  Material Properties (supplied):  
a.  Typical Cure Time: 3-7 days (25 degrees C, 50% RH) 
b.  Full Adhesion: 7-14 days 
c.  Tack-Free Time (ASTM D5895): 21 minutes (25 degrees C, 50% RH) 
d.  Flow, Sag or Slump (ASTM D2202): 0 inches 
e.  Specific Gravity: 1.4 
f.  Working Time: 10-20 minutes (25 degrees C, 50% RH) 
g.  VOC Content: 16 g/L 

4.  Material Properties (as cured – 21 days at 25 degrees C, 50% RH) 
a.  Ultimate Tensile Strength (ASTM D412): 380 psi (2.62 MPa) 
b.  Ultimate Elongation (ASTM D412): 640 psi 
c.  Durometer Hardness, Shore A (ASTM D 2240): 38-39 points 
d.  Tear Strength, Die B (ASTM D624): 72 ppi 

5.  Uniformity: Product shall have uniform consistency and appearance, with no clumping.  

6.  Impact Resistance and Pressure Cycling:  
a.  As part of a filmed glass system, film attachment shall demonstrate ability to withstand 

Medium Large Missile C and Small Missile A impact, with subsequent pressure cycling 
(per ASTM E1996 and E 1886) at +/- 75 psf design pressure.  

b.  As part of a filmed glass system, attachment shall demonstrate ability withstand 
structural load requirements of ASTM E330 when tested at +/- 100 psf design pressure.  

7.  Blast Hazard Mitigation:  
a.  GSA level “2” rating (minimal hazard) of “2” with minimum blast load of 11 psi 

overpressure and 55 psi msec blast impulse. 
b.  GSA level “3B” rating (low hazard) with minimum blast load of 10 psi overpressure 

and 89 psi msec blast impulse. 
c.  ASTM F1642 rating of “Low Hazard” with minimum blast load of 8 psi overpressure 

and 42 psi msec blast impulse. 

PART  3  EXECUTION 

3.1  EXAMINATION  

A.  Examine glass surfaces to receive new film and verify that they are not free from defects and 
imperfections, which will affect the final appearance. Correct all such deficiencies before starting film 
application. 

3.2  PREPARATION 

A.  The window and window framing shall be cleaned thoroughly with a neutral cleaning solution. The 
inside surface the window glass shall be scraped with stainless steel razor blades with clean, sharp 
edges to ensure the removal of any foreign contaminants without damages to the glass surface.  

B.  Drop cloths or other absorbent material shall be placed on the window sill or sash to absorb moisture 
accumulation generated by the film application.  

3.3  INSTALLATION 

A.  The film shall be applied as to the specifications of the manufacturer by an Authorized 
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Dealer/Applicator.  
1.  Materials shall be delivered to the job site with the manufacturer’s labels intact and legible.  
2.  In order to minimize waste, the film shall be cut to the specification utilizing a vertical 

dispenser designated for that purpose. The film edges shall be cut neatly and square at a 
uniform distance of 1/8 inch to 1/16 inch of the window sealing device.  

3.  The film shall be wet-applied using clean water and slip solutions to facilitate positioning of 
the film onto glass.  

4.  To ensure efficient removal of excess water from the underside of the film and to maximize 
bonding of the pressure sensitive adhesive, polyplastic bladed squeegees shall be used.  

5.  Upon completion, the film may have a dimpled appearance from residual moisture. Said 
moisture shall, under reasonable weather conditions, dry flat with no moisture dimples within a 
period of 30 calendar days when viewed under normal viewing conditions.  

6.  After installation, any leftover material shall be removed and the work area shall be returned to 
original condition. Use all necessary means to protect the film before, during and after the 
installation. 

B.  Impact Protection Adhesive Installation:  
1.  The film attachment system shall be applied according to the specifications of the 

Manufacturer by an Authorized Dealer/Applicator. Refer to the manufacturer’s publications, 
Impact Protection Adhesive Attachment System Installation Instructions. 
a.  For impact resistance and building envelope protection: minimum 3/8 inch bead 

overlap on both frame and film (excluding glazing stops or compression gaskets). 
2.  To ensure a straight and consistent bead width is achieved, masking tape shall be applied to 

film and frame surfaces prior to application.  
3.  With prior approval of the building owner or property manager, existing compression gaskets 

may be partially removed or trimmed to allow for a thinner bead and stronger anchorage. If 
removing the gaskets, sections shall be trimmed approximately 3-inches in length along all 
sides of the window to help secure the glazing during application and curing of the Impact 
Protection Adhesive.  

4.  The Impact Protection Adhesive shall be dispensed with a caulk gun with nozzle opening 
diameter sized to match the approximate size of the desired bead width. 

5.  A plastic putty knife or other tool with a clean straight edge shall be used to trowel and smooth 
out the adhesive. The completed adhesive bead shall be relatively triangular in shape. 

6.  Any masking tape used shall be carefully removed within 10 minutes after applying the wet 
glaze. 

3.4  CLEANING 

A.  The film may be washed using common window cleaning solutions, including ammonia solutions, 30 
days after application. Abrasive type cleaning agents and bristle brushes, which could scratch the film, 
must not be used. Synthetic sponges or soft cloths are recommended.  

 

END OF SECTION 088723 

SAFETY FILM 088723 - 7 
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SECTION 090561
COMMON WORK RESULTS FOR FLOORING PREPARATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. This section applies to floors identified in Contract Documents that are receiving the following
types of floor coverings:
1. Resilient tile and sheet.
2. Carpet tile.

B. Removal of existing floor coverings.
C. Preparation of new and existing concrete floor slabs for installation of floor coverings.
D. Testing of concrete floor slabs for moisture and alkalinity (pH).
E. Remediation of concrete floor slabs due to unsatisfactory moisture or alkalinity (pH) conditions.

1. Contractor shall perform all specified remediation of concrete floor slabs.  If such
remediation is indicated by testing agency's report and is due to a condition not under
Contractor's control or could not have been predicted by examination prior to entering into
the contract, a contract modification will be issued.

F. Patching compound.
G. Remedial floor coatings.
H. Preparation of new and existing wood-based floors and subfloors for installation of new floor

coverings.
1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Moisture emission reducing curing and sealing
compound for slabs to receive adhered flooring, to prevent moisture content-related flooring
failures; to remain in place, not to be removed.

1.03 REFERENCE STANDARDS
A. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement

Mortars (Using 2-in. or (50-mm) Cube Specimens).
B. ASTM C472 - Standard Test Methods for Physical Testing of Gypsum, Gypsum Plasters and

Gypsum Concrete.
C. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring.
D. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete

Subfloor Using Anhydrous Calcium Chloride.
E. RFCI (RWP) - Recommended Work Practices for Removal of Resilient Floor Coverings.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordinate scheduling of cleaning and testing, so that preliminary cleaning has been completed

for at least 24 hours prior to testing.
1.05 SUBMITTALS

A. Visual Observation Report:  For existing floor coverings to be removed.
B. Floor Covering and Adhesive Manufacturers' Product Literature:  For each specific combination

of substrate, floor covering, and adhesive to be used; showing:
1. Moisture and alkalinity (pH) limits and test methods.
2. Manufacturer's required bond/compatibility test procedure.
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C. Remedial Materials Product Data:  Manufacturer's published data on each product to be used
for remediation.
1. Manufacturer's qualification statement.
2. Manufacturer's statement of compatibility with types of flooring applied over remedial

product.
3. Test reports indicating compliance with specified performance requirements, performed by

nationally recognized independent testing agency.
4. Manufacturer's installation instructions.
5. Specimen Warranty:  Copy of warranty to be issued by coating manufacturer and

certificate of underwriter's coverage of warranty.
D. Testing Agency's Report:

1. Description of areas tested; include floor plans and photographs if helpful.
2. Summary of conditions encountered.
3. Moisture and alkalinity (pH) test reports.
4. Copies of specified test methods.
5. Recommendations for remediation of unsatisfactory surfaces.
6. Product data for recommended remedial coating.
7. Include certification of accuracy by authorized official of testing agency.
8. Submit report directly to Owner.
9. Submit report not more than two business days after conclusion of testing.

E. Adhesive Bond and Compatibility Test Report.
F. Floor Moisture Testing Technician Certificate:  International Concrete Repair Institute (ICRI)

Concrete Slab Moisture Testing Technician- Grade I certificate.
G. Copy of RFCI (RWP).

1.06 QUALITY ASSURANCE
A. Moisture and alkalinity (pH) testing shall be performed by an independent testing agency

employed and paid by Contractor.
B. Testing Agency Qualifications:  Independent testing agency experienced in the types of testing

specified.
1. Submit evidence of experience consisting of at least 3 test reports of the type required,

with project Owner's project contact information.
C. Contractor's Responsibility Relating to Independent Agency Testing:

1. Provide access for and cooperate with testing agency.
2. Confirm date of start of testing at least 10 days prior to actual start.
3. Allow at least 4 business days on site for testing agency activities.
4. Achieve and maintain specified ambient conditions.
5. Notify Architect when specified ambient conditions have been achieved and when testing

will start.
D. Floor Moisture Testing Technician Qualifications:  International Concrete Repair Institute (ICRI)

Concrete Slab Moisture Testing Technician Certification- Grade I.
E. Remedial Coating Installer Qualifications:  Company specializing in performing work of the type

specified in this section, trained by or employed by coating manufacturer, and able to provide at
least 3 project references showing at least 3 years' experience installing moisture emission
coatings.
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1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, handle, and protect products in accordance with manufacturer’s instructions and

recommendations.
B. Deliver materials in manufacturer’s packaging; include installation instructions.
C. Keep materials from freezing.

1.08 FIELD CONDITIONS
A. Maintain ambient temperature in spaces where concrete testing is being performed, and for at

least 48 hours prior to testing, at not less than 65 degrees F or more than 85 degrees F.
B. Maintain relative humidity in spaces where concrete testing is being performed, and for at least

48 hours prior to testing, at not less than 40 percent and not more than 60 percent.
PART 2  PRODUCTS
2.01 MATERIALS

A. Patching Compound:  Floor covering manufacturer's recommended product, suitable for
conditions, and compatible with adhesive and floor covering.  In the absence of any
recommendation from flooring manufacturer, provide a product with the following
characteristics:
1. Cementitious moisture-, mildew-, and alkali-resistant compound, compatible with floor,

floor covering, and floor covering adhesive, and capable of being feathered to nothing at
edges.

2. Latex or polyvinyl acetate additions are permitted; gypsum content is prohibited.
3. Compressive Strength:  3000 psi, minimum, after 28 days, when tested in accordance with

ASTM C109/C109M or ASTM C472, whichever is appropriate.
4. Products:

a. TEC, an H.B. Fuller Construction Products Brand; TEC Feather Edge Skim Coat.
b. Ardex America .
c. Or equal .

B. Alternate Flooring Adhesive:  Floor covering manufacturer's recommended product, suitable for
the moisture and pH conditions present; low-VOC.  In the absence of any recommendation
from flooring manufacturer, provide a product recommended by adhesive manufacturer as
suitable for substrate and floor covering and for conditions present.

C. Remedial Floor Coating:  Single- or multi-layer coating or coating/overlay combination intended
by its manufacturer to resist water vapor transmission to degree sufficient to meet flooring
manufacturer's emission limits, resistant to the level of alkalinity (pH) found, and suitable for
adhesion of flooring without further treatment.
1. Thickness:  As required for application and in accordance with manufacturer's installation

instructions.
2. Use product recommended by testing agency.

PART 3  EXECUTION
3.01 CONCRETE SLAB PREPARATION

A. Perform following operations in the order indicated:
1. Existing concrete slabs with coatings or penetrating sealers/hardeners/dustproofers:

a. Do not attempt to remove coating or penetrating material.
b. Do not abrade surface.

2. Preliminary cleaning.
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3. Moisture vapor emission tests; 3 tests in the first 1000 square feet and one test in each
additional 1000 square feet, unless otherwise indicated or required by flooring
manufacturer.

4. Internal relative humidity tests; in same locations as moisture vapor emission tests, unless
otherwise indicated.

5. Alkalinity (pH) tests; in same locations as moisture vapor emission tests, unless otherwise
indicated.

6. Specified remediation, if required.
7. Patching, smoothing, and leveling, as required.
8. Other preparation specified.
9. Adhesive bond and compatibility test.
10. Protection.

B. Remediations:
1. Active Water Leaks or Continuing Moisture Migration to Surface of Slab:  Correct this

condition before doing any other remediation; re-test after correction.
2. Excessive Moisture Emission or Relative Humidity:  If an adhesive that is resistant to the

level of moisture present is available and acceptable to flooring manufacturer, use that
adhesive for installation of the flooring; if not, apply remedial floor coating or remedial
sheet membrane over entire suspect floor area.

3. Excessive Alkalinity (pH):  If remedial floor coating is necessary to address excessive
moisture, no additional remediation is required; if not, if an adhesive that is resistant to the
level present is available and acceptable to the flooring manufacturer, use that adhesive
for installation of the flooring; otherwise, apply a skim coat of specified patching compound
over entire suspect floor area.

3.02 REMOVAL OF EXISTING FLOOR COVERINGS
A. Comply with local, State, and federal regulations and recommendations of RFCI

Recommended Work Practices for Removal of Resilient Floor Coverings, as applicable to floor
covering being removed.

B. Dispose of removed materials in accordance with local, State, and federal regulations and as
specified.

3.03 PRELIMINARY CLEANING
A. Clean floors of dust, solvents, paint, wax, oil, grease, asphalt, residual adhesive, adhesive

removers, film-forming curing compounds, sealing compounds, alkaline salts, excessive
laitance, mold, mildew, and other materials that might prevent adhesive bond.

B. Do not use solvents or other chemicals for cleaning.
3.04 MOISTURE VAPOR EMISSION TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. Where this specification conflicts with the referenced test method, comply with the requirements
of this section.

C. Test in accordance with ASTM F1869 and as follows.
D. Plastic sheet test and mat bond test may not be substituted for the specified ASTM test

method, as those methods do not quantify the moisture content sufficiently.
E. In the event that test values exceed floor covering manufacturer's limits, perform remediation as

indicated.  In the absence of manufacturer limits, perform remediation if test values exceed 3
pounds per 1000 square feet per 24 hours.
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F. Report:  Report the information required by the test method.
3.05 ALKALINITY TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. The following procedure is the equivalent of that described in ASTM F710, repeated here for
the Contractor's convenience.
1. Use a wide range alkalinity (pH) test paper, its associated chart, and distilled or deionized

water.
2. Place several drops of water on a clean surface of concrete, forming a puddle

approximately 1 inch in diameter.  Allow the puddle to set for approximately 60 seconds,
then dip the alkalinity (pH) test paper into the water, remove it, and compare immediately
to chart to determine alkalinity (pH) reading.

3. Use of a digital pH meter with probe is acceptable; follow meter manufacturer's
instructions.

C. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if alkalinity (pH) test
value is over 10.

3.06 PREPARATION
A. See individual floor covering section(s) for additional requirements.
B. Comply with requirements and recommendations of floor covering manufacturer.
C. Fill and smooth surface cracks, grooves, depressions, control joints and other non-moving

joints, and other irregularities with patching compound.
D. Do not fill expansion joints, isolation joints, or other moving joints.

3.07 ADHESIVE BOND AND COMPATIBILITY TESTING
A. Comply with requirements and recommendations of floor covering manufacturer.

3.08 APPLICATION OF REMEDIAL FLOOR COATING
A. Comply with requirements and recommendations of coating manufacturer.

3.09 PROTECTION
A. Cover prepared floors with building paper or other durable covering.

END OF SECTION
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SECTION 092116
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal stud wall framing.
B. Acoustic insulation.
C. Gypsum wallboard.
D. Joint treatment and accessories.
E. Bullet resistant fiberglass panels.
F. Gypsum board ceiling suspension system.

1.02 RELATED REQUIREMENTS
A. Section 079200 - Joint Sealants:  Sealing acoustical gaps in construction other than gypsum

board or plaster work.
1.03 REFERENCE STANDARDS

A. AISI S100-12 - North American Specification for the Design of Cold-Formed Steel Structural
Members.

B. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire.
C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
D. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board.
E. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members.
F. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing.
G. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products.
H. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board.
I. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel

Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. (2.84
mm) in Thickness.

J. ASTM C1047 - Standard Specification for Accessories For Gypsum Wallboard and Gypsum
Veneer Base.

K. ASTM C1629/C1629M - Standard Classification for Abuse-Resistant Nondecorated Interior
Gypsum Panel Products and Fiber-Reinforced Cement Panels.

L. ASTM C1658/C1658M - Standard Specification for Glass Mat Gypsum Panels.
M. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber.
N. ASTM E488/E488M - Standard Test Methods for Strength of Anchors in Concrete Elements.
O. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials.
P. GA-216 - Application and Finishing of Gypsum Panel Products.
Q. UL (FRD) - Fire Resistance Directory.
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1.04 SUBMITTALS
A. See Section 013300-Submittal Procedures.
B. Product Data: Provide data on metal framing, gypsum board, accessories, and joint finishing

system .
C. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing

compliance with requirements.
D. Test Reports:  Bullet resistant sheathing and wallboard.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing gypsum board installation and

finishing, with minimum three years of experience.
PART 2  PRODUCTS
2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
1. See PART 3 for finishing requirements.

B. Fire-Resistance-Rated Assemblies:  Provide completed assemblies complying with applicable
code. 
1. UL Assembly Numbers:  Provide construction equivalent to that listed for the particular

assembly in the current UL (FRD).
2.02 METAL FRAMING MATERIALS

A. Manufacturers - Metal Framing, Connectors, and Accessories:
1. ClarkDietrich; .
2. Jaimes Industries.
3. Marino.
4. Phillips Manufacturing Co; [____].
5. Or equal .

B. Loadbearing Studs for Application of Gypsum Board: As specified in Section 054000.
C. Non-structural Framing System Components:  ASTM C645; galvanized sheet steel, of size and

properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/120 at 5 psf.
1. Studs:  "C" shaped with knurled or emobossed faces.
2. Runners:  U shaped, sized to match studs.

D. Partition Head to Structure Connections:  Provide mechanical anchorage devices that
accommodate deflection using slotted holes, screws, and anti-friction bushings, preventing
rotation of studs while maintaining structural performance of partition.
1. Structural Performance:  Maintain lateral load resistance and vertical movement capacity

required by applicable code, when evaluated in accordance with AISI S100-12.
2. Material:  ASTM A653/A653M steel sheet, SS Grade 50/340, with G60/Z180 hot-dipped

galvanized coating.
3. Provide top track preassembled with connection devices spaced to fit stud spacing

indicated on drawings; minimum track length of 12 feet.
2.03 SUSPENSION SYSTEM MATERIALS

A. Acceptable Manufacturers - Metal Framing:  Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include, but are not
limited to, the following:
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1. Armstrong World Industries, Inc.; HD8906, Drywall Grid Systems.
2. Chicago Metallic Corporation; 650-C, Drywall Grid System.
3. USG Corporation; DGLW, Drywall Suspension System.
4. Or equal. 

B. Grid Suspension System for Ceilings:  ASTM C645, direct-hung system composed of main
beams and cross-furring members that interlock.

C. Wire Hangers:  ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter.
D. Tie Wire:  ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch- diameter wire, or

double strand of 0.048-inch- diameter wire if required by loading.
E. Anchorage to Substrate:  Tie wire, screws, nails and other metal supports, of type and size to

suit application; to rigidly secure materials in place.  In concrete, comply with following load
carrying capacity by an independent testing agency:
1. Non-Powder-Actuated Fasteners:  Sustain load equal to 5 times that imposed during

construction according to ASTM E488/E488M.
2. Powder-Actuated Fasteners:  Sustain load equal to 10 times that imposed during

construction according to ASTM E1190.
2.04 BOARD MATERIALS

A. Abuse Resistant Wallboard:
1. Application: High-traffic areas indicated.
2. Surface Abrasion:  Level 2, minimum, when tested in accordance with ASTM

C1629/C1629M.
3. Indentation:  Level 1, minimum, when tested in accordance with ASTM C1629/C1629M.
4. Soft Body Impact:  Level 1, minimum, when tested in accordance with ASTM

C1629/C1629M.
5. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
6. Glass Mat-Faced Type:  Gypsum wallboard, as defined in ASTM C1658/C1658M.
7. Type:  Fire-resistance-rated Type X, UL or WH listed.
8. Thickness:  5/8 inch.
9. Edges:  Tapered.
10. Glass Mat Faced Products:

a. Georgia-Pacific Gypsum; DensArmor Plus Abuse-Resistant.
b. National Gypsum Company; Gold Bond eXP Interior Extreme AR Gypsum Panel.
c. USG Corporation; Sheetrock Brand Glass-Mat Panels Mold Tough Firecode X .
d. Or equal .

B. Bullet Resistant Fiberglass Panels: Woven roving, multi-ply, ballistic grade fiberglass cloth with
thermoset polyester resin; comply with UL 752 Level 1 .
1. Basis of Design:   Chicago Bullet Proof Systems; Fibre-Tex:  www.chicagobulletproof.com.
2. Acceptable Manufacturer:  Armocore:  www.armocore.com.
3. Thickness:  As indicated on the drawings.

2.05 GYPSUM WALLBOARD ACCESSORIES
A. Acoustic Insulation: ASTM C665; preformed glass fiber, friction fit type, unfaced. Thickness: 3

inch .
B. Finishing Accessories: ASTM C1047, galvanized steel or rolled zinc , unless noted otherwise.

1. Types:  As detailed or required for finished appearance.
2. Special Shapes:  In addition to conventional corner bead and control joints, provide U-

bead at exposed panel edges.
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3. Products:
a. Same manufacturer as framing materials.
b. Phillips Manufacturing Co.
c. Telling Industries .
d. Or equal .

C. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.
1. Fiberglass Tape: 2 inch wide, coated glass fiber tape for joints and corners.
2. Joint Compound:  Setting type, field-mixed.

D. Screws for Fastening of Gypsum Panel Products to Steel Members from 0.033 to 0.112 inch in
Thickness:  ASTM C954; steel drill screws, corrosion-resistant.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
3.02 FRAMING INSTALLATION

A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions.
B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.

1. Level ceiling and soffit  system to a tolerance of 1/1200 .
2. Install bracing as required at exterior locations to resist wind uplift.

C. Studs:  Space studs at 16 inches on center.
1. Extend partition framing to structure where indicated and to ceiling in other locations.
2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in

accordance with manufacturer's instructions.
3. Partitions Terminating at Structure:  Attach top runner to structure, maintain clearance

between top of studs and structure, and connect studs to track using specified mechanical
devices in accordance with manufacturer's instructions; verify free movement of top of
stud connections; do not leave studs unattached to track.

D. Openings:  Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs.  

3.03 ACOUSTIC ACCESSORIES INSTALLATION
A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around

electrical and mechanical items within partitions, and tight to items passing through partitions.
B. Acoustic Sealant:  Install in accordance with manufacturer's instructions.

3.04 BOARD INSTALLATION
A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end

joints, especially in highly visible locations.
B. Single-Layer Non-Rated:  Install gypsum board in most economical direction, with ends and

edges occurring over firm bearing.
1. Exception: Tapered edges to receive joint treatment at right angles to framing.

C. Bullet Resistant Fiberglass Panels:
1. Cover all joints between boards with a 4 inch strip of the same thickness material as the

boards, centered on the joint.
3.05 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints:  Place control joints consistent with lines of building spaces and as follows:
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1. Not more than 30 feet apart on walls and ceilings over 50 feet long.
B. Corner Beads:  Install at external corners, using longest practical lengths.  
C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials.

3.06 JOINT TREATMENT
A. Glass Mat Faced Gypsum Board and Exterior Glass Mat Faced Sheathing:  Use fiberglass joint

tape, embed and finish with setting type joint compound.
B. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:

1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise
indicated.

2. Level 1: Wall  areas above finished ceilings, whether or not accessible in the completed
construction.

C. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.

3.07 TOLERANCES
A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet

in any direction.
END OF SECTION
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SECTION 092300
GYPSUM PLASTERING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Gypsum plastering.
1. Repair and patching of existing plaster.

1.02 REFERENCE STANDARDS
A. ASTM C28/C28M - Standard Specification for Gypsum Plasters.
B. ASTM C35 - Standard Specification for Inorganic Aggregates for Use in Gypsum Plaster.
C. ASTM C206 - Standard Specification for Finishing Hydrated Lime.
D. ASTM C631 - Standard Specification for Bonding Compounds for Interior Gypsum Plastering.
E. ASTM C842 - Standard Specification for Application of Interior Gypsum Plaster.

1.03 SUBMITTALS
A. Product Data:  Provide data on plaster materials, characteristics, and limitations of products

specified.
1.04 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the work of this section with
minimum three  years  documented  experience.

1.05 FIELD CONDITIONS
A. Do not apply plaster when substrate or ambient air temperature is under 50 degrees F or over

80 degrees F.
B. Maintain minimum ambient temperature of 50 degrees F during and after installation of plaster.

PART 2  PRODUCTS
2.01 PLASTER MATERIALS

A. Gypsum Neat Plaster:  ASTM C28/C28M; fibered.
B. Ready-Mixed Gypsum Plaster:  ASTM C28/C28M; mill-mixed type, requiring only the addition of

water.
C. Lime:  ASTM C206, Type S; special finishing hydrated lime.
D. Aggregate for Base Coats:  ASTM C35; sand .
E. Ready-Mixed Finishing Plaster:  Gypsum/Lime putty type, ASTM C28/C28M; mixture of

gauging plaster and lime.
F. Water:  Clean, fresh, potable and free of mineral or organic matter that could adversely affect

plaster.
G. Bonding Agent:  ASTM C631  Type recommended for bonding plaster to concrete block 

surfaces.
2.02 PLASTER MIXES

A. Over Existing CMU : Two-coat  application, ready-mixed plaster, mixed and proportioned in
accordance with ASTM C842 and manufacturer's instructions.

B. Ready-Mixed Plaster Materials:  Mix in accordance with manufacturer's instructions.
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C. Finish Coat for Floated Finish:  Lime putty with gypsum gauging plaster, mixed and
proportioned in accordance with ASTM C842.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that existing conditions are satisfactory before starting work.
B. Masonry:  Verify joints are cut flush and surface is ready to receive work of this section.  Verify

no bituminous or water repellent coatings exist on masonry surface.
3.02 PREPARATION

A. Dampen masonry surfaces to reduce excessive suction.
B. Apply bonding agent in accordance with manufacturer's instructions.

3.03 PLASTERING
A. Apply gypsum plaster in accordance with ASTM C842 and manufacturer's instructions.
B. Thickness of Plaster including Finish Coat:

1. Direct to unit masonry:  5/8 inch.
C. Finish Texture:  Float to a consistent and smooth finish.
D. Perform work in panels to nearest natural break or between accessories.

3.04 TOLERANCES
A. Maximum Variation from True Flatness:  1/8 inch in 10 feet.

END OF SECTION
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SECTION 093000
TILING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Tile for floor applications.
B. Ceramic trim.

1.02 RELATED REQUIREMENTS
A. Section 079200 - Joint Sealants:  Sealing joints between tile work and adjacent construction

and fixtures.
B. Section 090561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and

alkalinity testing and remediation procedures.
1.03 REFERENCE STANDARDS

A. ANSI A108/A118/A136 - American National Standard Specifications for the Installation of
Ceramic Tile (Compendium).

B. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in
the Wet-Set Method, with Portland Cement Mortar.

C. ANSI A108.1b - American National Standard Specifications for Installation of Ceramic Tile on a
Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex-Portland Cement Mortar.

D. ANSI A108.1c - Specifications for Contractors Option:  Installation of Ceramic Tile in the Wet-
Set Method with Portland Cement Mortar or Installation of Ceramic Tile on a Cured Portland
Cement Mortar Bed with Dry-Set or Latex-Portland Cement.

E. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesives or Water Cleanable Tile-Setting Epoxy Adhesive.

F. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with
Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar.

G. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant, Water Cleanable Tile-Setting and -Grouting Epoxy.

H. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant Furan Resin Mortar and Grout.

I. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with
Modified Epoxy Emulsion Mortar/Grout.

J. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework.
K. ANSI A108.12 - American National Standard for Installation of Ceramic Tile with EGP (Exterior

Glue Plywood) Latex-Portland Cement Mortar.
L. ANSI A108.13 - American National Standard for Installation of Load Bearing, Bonded,

Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone.
M. ANSI A108.19 - American National Standard Specifications for Interior Installation of Gauged

Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs by the Thin-Bed Method Bonded with
Modified Dry-Set Cement Mortar or Improved Modified Dry-Set Cement Mortar.

N. ANSI A118.4 - American National Standard Specifications for Modified Dry-Set Cement Mortar.
O. ANSI A118.7 - American National Standard Specifications for High Performance Cement

Grouts for Tile Installation.
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P. ANSI A118.15 - American National Standard Specifications for Improved Modified Dry-Set
Cement Mortar.

Q. ASTM C373 - Standard Test Methods for Determination of Water Absorption and Associated
Properties by Vacuum Method for Pressed Ceramic Tiles and Glass Tiles and Boil Method for
Extruded Ceramic Tiles and Non-tile Fired Ceramic Whiteware Products .

R. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation.
1.04 SUBMITTALS

A. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.
Include instructions for using grouts and adhesives.

B. Shop Drawings:  Indicate tile layout, patterns, color arrangement, perimeter conditions,
junctions with dissimilar materials, control and expansion joints, thresholds, and setting details.

C. Samples:  Mount tile and apply grout on two plywood panels, minimum 18 by 18 inches in size
illustrating pattern, color variations, and grout joint size variations.

D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
E. Installer's Qualification Statement:

1. Submit documentation of National Tile Contractors Association (NTCA) or Tile
Contractors' Association of America (TCAA) accreditation.

F. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain
removal methods.

1.05 QUALITY ASSURANCE
A. Maintain one copy of and ANSI A108/A118/A136 and TCNA (HB) on site.
B. Manufacturer Qualifications:  Company specializing in manufacturing the types of products

specified in this section, with minimum five years of documented experience.
C. Installer Qualifications:

1. Company specializing in performing tile installation, with minimum of five years of
documented experience.

2. Installer Certification:
a. Ceramic Tile Education Foundation (CTEF):  Certified Tile Installer (CTI).

1.06 DELIVERY, STORAGE, AND HANDLING
A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.07 FIELD CONDITIONS
A. Maintain ambient and substrate temperature above 50 degrees F and below 100 degrees F

during installation and curing of setting materials.
PART 2  PRODUCTS
2.01 TILE

A. Manufacturers:  All products by the same manufacturer.
1. American Olean Corporation:.
2. Dal-Tile Corporation.
3. Crossville, Inc.
4. Or equal .

B. Ceramic Mosaic Tile :  ANSI A137.1 standard grade. 
1. Moisture Absorption:  0 to 0.5 percent as tested in accordance with ASTM C373.
2. Size:  1 by 1 inch, nominal.
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3. Shape:  Square.
4. Edges:  Cushioned.
5. Surface Finish:  Unglazed.
6. Color(s):  To be selected by Architect from manufacturer's full range.

a. Design intent is to match existing.
7. Pattern:  Match existing.

C. Porcelain Tile :  ANSI A137.1 standard grade. 
1. Tile for Add Alternate.
2. Moisture Absorption:  0 to 0.5 percent as tested in accordance with ASTM C373.
3. Size:  12 by 24 inch, nominal.
4. Thickness:  3/8 inch.
5. Edges:  Square.
6. Surface Finish:  Unglazed.
7. Color(s):  To be selected by Architect from manufacturer's full range.
8. Trim Units:  Matching bullnose, cove base, and cove shapes in sizes coordinated with field

tile.
9. Products:

a. "Color Blox" by Crossville (Basis of Design).
b. Or equal .

2.02 SETTING MATERIALS
A. Latex-Portland Cement Mortar Bond Coat:  ANSI A118.4.

1. Applications:  Use this type of bond coat where indicatedfor installation of ceramic mosaic
tile under base bid.

2. Products:
a. ARDEX Engineered Cements; ARDEX X 5.
b. Custom Building Products, with Multi-Surface Bonding Primer.
c. LATICRETE International, Inc;  254 Platinum .
d. Or equal .

B. Improved Latex-Portland Cement Mortar Bond Coat:  ANSI A118.15.
1. Applications:  Use this type of bond coat where indicatedfor installation of large format

porcelain tile under add alternate.
2. Products:

a. ARDEX Engineered Cements; S 28.
b. Custom Building Products; Complete Contact-LFT Premium Rapid Setting Large

Format Tile Mortar, with Multi-Surface Bonding Primer.
c. LATICRETE International, Inc; LHT.
d. Or equal .

2.03 GROUTS
A. High Performance Polymer Modified Grout:  ANSI A118.7 polymer modified cement grout.

1. Applications:  Use this type of grout where indicated and where no other type of grout is
indicated.

2. Use sanded grout for joints 1/8 inch wide and larger; use unsanded grout for joints less
than 1/8 inch wide.

3. Color(s):  As selected by Architect from manufacturer's full line.
4. Products:

a. ARDEX Engineered Cements; ARDEX FL.
b. Custom Building Products; Fusion Pro Single Component Grout.
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c. LATICRETE International, Inc; LATICRETE PERMACOLOR Grout.
d. Or equal .

2.04 MAINTENANCE MATERIALS
A. Tile Sealant:  Gunnable, silicone, siliconized acrylic, or urethane sealant; moisture and mildew

resistant type.
1. Applications:  Between tile and plumbing fixtures.
2. Color(s):  As selected by Architect from manufacturer's full line.
3. Products:

a. ARDEX Engineered Cements; ARDEX SX.
b. Custom Building Products; Commercial 100% Silicone Caulk.
c. LATICRETE International, Inc; LATICRETE LATASIL.
d. Or equal .

B. Grout Sealer:  Liquid-applied, moisture and stain protection for existing or new Portland cement
grout.
1. Composition:  Water-based colorless silicone.
2. Products:

a. Merkrete, by Parex USA, Inc; Merkrete Grout Sealer.
b. Or equal .

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive tile.

B. Verify that subfloor surfaces are dust free and free of substances that could impair bonding of
setting materials to subfloor surfaces.

C. Verify that required floor-mounted utilities are in correct location.
3.02 PREPARATION

A. Protect surrounding work from damage.
B. Vacuum clean surfaces and damp clean.
C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable

flatness tolerances.
3.03 INSTALLATION - GENERAL

A. Install tile and grout in accordance with applicable requirements of ANSI A108.1a through ANSI
A108.19 , manufacturer's instructions, and TCNA (HB) recommendations.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.
C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases

neatly.  Align floor joints.
D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make

grout joints without voids, cracks, excess mortar or excess grout, or too little grout.
E. Form internal angles square and external angles bullnosed.
F. Sound tile after setting.  Replace hollow sounding units.
G. Keep control and expansion joints free of mortar, grout, and adhesive.
H. Prior to grouting, allow installation to completely cure; minimum of 48 hours.
I. Grout tile joints unless otherwise indicated.  Use standard grout unless otherwise indicated.
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J. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either
bond breaker tape or backer rod as appropriate to prevent three-sided bonding.

3.04 INSTALLATION - FLOORS - THIN-SET METHODS
A. Over interior concrete substrates, install in accordance with TCNA (HB) Method F113, dry-set

or latex-Portland cement bond coat, with standard grout, unless otherwise indicated.
B. Install tile-to-tile floor movement joints in accordance with TCNA (HB) Method EJ171F.

3.05 CLEANING
A. Clean tile and grout surfaces.

3.06 PROTECTION
A. Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION
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SECTION 095100
ACOUSTICAL CEILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.
B. Acoustical units.
C. Perimeter trim and accessories.
D. Supplementary acoustical insulation above ceiling.

1.02 RELATED REQUIREMENTS
A. Section 211300 - Fire-Suppression Sprinkler Systems:  Sprinkler heads in ceiling system.
B. Section 233700 - Air Outlets and Inlets:  Air diffusion devices in ceiling.
C. Section 265100 - Interior Lighting:  Light fixtures in ceiling system.
D. Section 275116 - Public Address Systems:  Speakers in ceiling system.
E. Section 284600 - Fire Detection and Alarm:  Fire alarm components in ceiling system.

1.03 REFERENCE STANDARDS
A. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients

by the Reverberation Room Method.
B. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and Testing of

Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings.
C. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems

for Acoustical Tile and Lay-In Panels.
D. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing.
E. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems for

Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions.
F. ASTM E1264 - Standard Classification for Acoustical Ceiling Products.
G. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling

Interior Finish to Room Fire Growth.
H. UL (FRD) - Fire Resistance Directory.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,

sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.
1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on suspension system components and acoustical units.
C. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions

requiring special attention.
D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
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1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Acoustical Units:  Quantity equal to 5 percent of total installed .
3. Hold down & Impact clips:  Quantity equal to 2 percent of total installed.

1.06 QUALITY ASSURANCE
A. A. Source Limitations:  Obtain each type of acoustical ceiling panel and supporting

suspension system through one source from a single manufacturer.
B. Fire-Resistive Assemblies:  Complete assembly listed and classified by UL for the fire

resistance indicated.
C. Suspension System Manufacturer Qualifications:  Company specializing in manufacturing the

products specified in this section with minimum three years documented experience.
D. Acoustical Unit Manufacturer Qualifications:  Company specializing in manufacturing the

products specified in this section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical panels, suspension-system components, and accessories to Project site in
original, unopened packages and store them in a fully enclosed, conditioned space where they
will be protected against damage from moisture, humidity, temperature extremes, direct
sunlight, surface contamination, and other causes.

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized
moisture content.

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.
1.08 FIELD CONDITIONS

A. Do not install acoustical panel ceilings until spaces are enclosed and weatherproof, wet work in
spaces is complete and dry, work above ceilings is complete, and ambient temperature and
humidity conditions are maintained at the levels indicated for Project when occupied for its
intended use.

B. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent
prior to, during, and after acoustical unit installation.

PART 2  PRODUCTS
2.01 ACOUSTICAL UNITS

A. Manufacturers:
1. Armstrong World Industries, Inc
2. CertainTeed Corporation
3. USG
4. Or equal.

B. Acoustical Units - General:  ASTM E1264, Class A.
1. Units for Installation in Fire-Rated Suspension System:  Listed and classified for the fire-

resistive assembly as part of suspension system.
C. Acoustical Panels:  Mineral fiber with membrane-faced overlay, with the following

characteristics:
1. Application(s):  New ceilings.
2. Classification:  ASTM E1264 Type IV.

a. Form:  2, water felted.
b. Pattern: "E" - lightly textured.

3. Size:  24 by 24  inches.
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4. Thickness:  7/8 inches.
5. Light Reflectance:  0.87 percent, determined in accordance with ASTM E1264.
6. NRC:  0.75, determined in accordance with ASTM E1264.
7. Articulation Class (AC): 170, determined in accordance with {\rs\#1}.
8. Ceiling Attenuation Class (CAC): 35, determined in accordance with {\rs\#1}.
9. Panel Edge:  Beveled tegular.
10. Color:  White.
11. Suspension System:   Exposed grid.
12. Products:

a. Armstrong; ULTIMA High NRC 1941 (Basis of Design).
D. Acoustical Panels:  Mineral fiber with membrane-faced overlay, with the following

characteristics:
1. Application(s):  Existing Lobby ceilings.
2. Form and Pattern:  Match existing.
3. Size:  24 by 48 inches.
4. Thickness:  Minimum 3/4 inches.
5. Edge:  Match exsitng.
6. Suspension System:  Existing.

2.02 SUSPENSION SYSTEM(S)
A. Manufacturers:

1. Armstrong World Industries, Inc
2. Chicago Metallic Corporation
3. USG

B. Suspension Systems - General:  ASTM C635; die cut and interlocking components, with
stabilizer bars, clips, splices, perimeter moldings, and hold down clips as required. Provide Wall
Moldings to match specified grid system(s). Utilize Angle molding at all walls unless Shadow or
Channel moldings are indicated on drawings by detail or schedule.

C. Exposed Steel Suspension System:  Formed galvanized steel, commercial quality cold rolled;
heavy-duty with Aluminum caps.
1. Profile:  Tee; 15/16 inch wide face.
2. Construction:  Double web.
3. Finish:  White painted.
4. Product:  Prelude XL by Armstrong (Basis of Design).
5. Recycled Content:  30%

a. Or equal.
2.03 ACCESSORIES

A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic
requirements, and ceiling system flatness requirement specified.

B. Hanger Wire:   12-gage 0.08 inch galvanized steel wire.
C. Perimeter Moldings:  Same metal and finish as grid.

1. At Exposed Grid:  Provide L-shaped molding for mounting at same elevation as face of
grid.

2. If indicated on drawings - provide Shadow and/or Channel moldings at locations identifed
on drawings or in schedules.

D. Touch-up Paint:  Type and color to match acoustical and grid units.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that layout of hangers will not interfere with other work.
C. A. Examine substrates, areas, and conditions, including structural framing to which

acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements
specified in this and other Sections that affect ceiling installation and anchorage and with
requirements for installation tolerances and other conditions affecting performance of acoustical
panel ceilings.

D. Ensure layout of hangers and carrying channels are located to accommodate fixtures and
equipment that will be placed after installation of ceiling grid systems.

E. Where ducts or other equipment prevent regular spacing of hangers, reinforce nearest adjacent
hangers and related carrying channels as required to span required distance.

3.02 PREPARATION
A. Install after major above-ceiling work is complete.
B. Coordinate the location of hangers with other work.

3.03 INSTALLATION - GENERAL
A. Verify existing conditions before starting work.
B. Verify that layout of hangers will not interfere with other work.
C. Mechanical and Electrical Components:  Where mechanical and electrical components are an

integral part of ceiling system, support such components by supplementary hangers attached to
the grid system and located within 6 inches of each corner of such component.  Extremely
heavy components shall be supported independently of grid system.

D. Do not eccentrically load system or produce rotation of suspension members.
E. In absence of Reflected Ceiling Plans, lay out ceiling system on room axis to a balanced grid

design leaving equal border pieces.
F. Do not support any item via ceiling panels or lay other materials on ceiling panel areas; ceiling

panels shall only carry their own weight.  Use metal framing or other means of supporting items
penetrating ceiling panels.

3.04 INSTALLATION - SUSPENSION SYSTEM
A. Install suspension system in accordance with ASTM C636/C636M, ASTM E580/E580M, and

manufacturer's instructions and as supplemented in this section.
B. Rigidly secure system, including integral mechanical and electrical components, for maximum

deflection of 1:360.
C. Locate system on room axis according to reflected plan.
D. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with

other interruptions.
1. Use longest practical lengths.

E. Install after major above-ceiling work is complete.  Coordinate the location of hangers with other
work.

F. Provide hanger clips during steel deck erection.  Provide additional hangers and inserts as
required.
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G. Suspension System, Non-Seismic:  Hang suspension system independent of walls, columns,
ducts, pipes and conduit.  Where carrying members are spliced, avoid visible displacement of
face plane of adjacent members.

H. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.

I. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.

J. Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.

K. Size supplemental suspension members and hangers to support ceiling loads within
performance limits established by referenced standards and publications.

L. Do not eccentrically load system or induce rotation of runners.
M. Do not attach hangers to steel deck tabs or to steel roof deck.  Attach hangers to structural

members.
N. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with

other interruptions.
1. Use longest practical lengths.
2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more

than 3 inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch
in 12 feet.

3. Miter corners.
O. Install suspension-system runners so they are square and securely interlocked with one

another.  Remove and replace dented, bent, or kinked members.
3.05 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's instructions.
B. Fit acoustical units in place, free from damaged edges or other defects detrimental to

appearance and function.
C. Lay directional patterned units as indicated on the reflected ceiling plans. In the abscence of

plans - lay directional patterned units.
D. Fit border trim neatly against abutting surfaces.
E. Install units after above-ceiling work is complete.
F. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.
G. Cutting Acoustical Units:

1. Cut to fit irregular grid and perimeter edge trim.
2. Make field cut edges of same profile as factory edges.
3. Double cut and field paint exposed reveal edges.

H. Where round obstructions occur, provide preformed closures to match perimeter molding.
I. Lay acoustical insulation for a distance of 48 inches either side of acoustical partitions as

indicated.
J. Install hold-down / impact clips on each panel to retain panels tight to grid system; comply with

fire rating requirements. Install clips to retain identified panels tight to grid, spaced as
recommended by panel manufacturer's written instructions, unless otherwise indicated.  Install
in areas indicated, in areas required by authorities having jurisdiction, [for fire-resistance
ratings,] and at following locations:
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1. Within entrance vestibules.
2. 15 feet of inner vestibule doors where air up-lift might occur.
3. Toilet rooms.
4. Stair towers.

K. Install hold-down clips on panels within 20 ft of an exterior door in open rooms/areas and
corridors not seperated from the exterior by a vestibule.

3.06 TOLERANCES
A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet.
B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

3.07 FIELD QUALITY CONTROL
A. [Special Inspections:  Owner will engage a qualified special inspector to perform the following

special inspections:
1. Compliance of seismic design.

B. Make complete inspection after installation by representative of ceiling manufacturer to verify
that suspension system is properly installed according to manufacturer's published
specifications and details.

C. During progress of Work required by this Section, make visual inspections to verify that:
1. Materials used comply with specified requirements.
2. Materials are properly stored and handled.
3. Wire hangers are properly installed with specified overlaps.

D. Make necessary repairs or corrections as a result of representative's inspections at no
additional cost to Owner.

3.08 ADJUSTING
A. Adjust ceiling components to provide a consistent finish and appearance in conformity with pre-

established tolerances and requirements.  Replace panels showing signs of damage, either in
finish or in form, with new materials at no additional cost to Owner.

3.09 CLEANING
A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and

suspension-system members.  Comply with manufacturer's written instructions for cleaning and
touchup of minor finish damage.

B. Remove and replace ceiling components that cannot be successfully cleaned and repaired to
permanently eliminate evidence of damage.

3.10 SCHEDULE
A. Unless otherwise indicated on Drawings, conform to acoustical panel types, grid types, and

accessories as identified in this schedule per the requiremnts identified in the sections above.
END OF SECTION
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SECTION 096500
RESILIENT FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Resilient tile flooring.
B. Resilient base.
C. Installation accessories.

1.02 RELATED REQUIREMENTS
A. Section 090561 - Common Work Results for Flooring Preparation:  Removal of existing floor

coverings, cleaning, and preparation.
B. Section 090561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and

alkalinity testing and remediation procedures.
1.03 REFERENCE STANDARDS

A. ASTM F1066 - Standard Specification for Vinyl Composition Floor Tile.
B. ASTM F1861 - Standard Specification for Resilient Wall Base.

1.04 SUBMITTALS
A. Product Data:  Provide data on specified products, describing physical and performance

characteristics; including sizes, patterns and colors available; and installation instructions.
B. Selection Samples:  Submit manufacturer's complete set of color samples for Architect's initial

selection.
C. Verification Samples:  Submit two  samples, 4 by 4 inch  in size illustrating color and pattern for

each resilient flooring product specified.
D. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

and suggested schedule for cleaning, stripping, and re-waxing.
E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Wall Base:  20 linear feet  of each type and color.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in installing specified flooring with minimum three

years documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the
correct style, color, quantity and run numbers.

B. Store all materials off of the floor in an acclimatized, weather-tight space.
C. Maintain temperature in storage area between 55 degrees F and 90 degrees F.
D. Protect roll materials from damage by storing on end.

1.07 FIELD CONDITIONS
A. Store materials for not less than 48 hours prior to installation in area of installation at a

temperature of 70 degrees F to achieve temperature stability.  Thereafter, maintain conditions
above 55 degrees F.
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PART 2  PRODUCTS
2.01 TILE FLOORING

A. Vinyl Composition Tile - Type [____]:  Homogeneous, with color extending throughout
thickness.
1. Manufacturers:

a. Armstrong Flooring; ; Excelon (Basis of Design): www.armstrongflooring.com.
b. Johnsonite, a Tarkett Company .
c. [____] .

2. Minimum Requirements:  Comply with ASTM F1066, of Class corresponding to type
specified.

3. Size:  12 by 12 inch.
4. Thickness:  0.125 inch.
5. Color:  Color type and distribution as indicated on the drawings.  Final selection by the

Architect .
2.02 RESILIENT BASE

A. Resilient Base :  ASTM F1861, Type TS rubber, vulcanized thermoset ; top set Style B, Cove .
1. Manufacturers:

a. Burke Flooring ; Commercial Wall Base - TS : www.burkeflooring.com/#sle.
b. Johnsonite, a Tarkett Company :  www.johnsonite.com/#sle.
c. Roppe Corp :  www.roppe.com/#sle.
d. Or equal .

2. Height:  4 inch.
3. Thickness:  0.125 inch.
4. Finish:  Satin.
5. Length:  Roll.
6. Color:  To be selected by Architect from manufacturer's full range.
7. Accessories:  Premolded internal corners and end stops .

2.03 ACCESSORIES
A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.
B. Primers and Adhesives :  Waterproof; types recommended by flooring manufacturer.
C. Filler for Coved Base:  Plastic.
D. Sealer and Wax:  Types recommended by flooring manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of flooring to substrate.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive resilient base.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring
installation by testing for moisture and alkalinity (pH).
1. Test in accordance with Section 090561.
2. Obtain instructions if test results are not within limits recommended by resilient flooring

manufacturer and adhesive materials manufacturer.
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3.02 PREPARATION
A. Prepare floor substrates for installation of flooring in accordance with Section 090561.

3.03 INSTALLATION - GENERAL
A. Starting installation constitutes acceptance of subfloor conditions.
B. Install in accordance with manufacturer's written instructions.
C. Adhesive-Applied Installation:

1. Spread only enough adhesive to permit installation of materials before initial set.
2. Fit joints and butt seams tightly.
3. Set flooring in place, press with heavy roller to attain full adhesion.

D. Where type of floor finish, pattern, or color are different on opposite sides of door, terminate
flooring under centerline of door.

E. Install edge strips at unprotected or exposed edges, where flooring terminates, and where
indicated.
1. Resilient Strips:  Attach to substrate using adhesive.

F. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce
tight joints.

3.04 INSTALLATION - TILE FLOORING
A. Mix tile from container to ensure shade variations are consistent when tile is placed, unless

otherwise indicated in manufacturer's installation instructions.
B. Lay flooring with joints and seams parallel to building lines to produce symmetrical pattern.
C. Install square tile to random  pattern.  Allow minimum 1/2 full size tile width at room or area

perimeter.
3.05 INSTALLATION - RESILIENT BASE

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches between joints.
B. Install base on solid backing.  Bond tightly to wall and floor surfaces.
C. Scribe and fit to door frames and other interruptions.

3.06 CLEANING
A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean and wax  in accordance with manufacturer's written instructions.

3.07 PROTECTION
A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION
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SECTION 096813
TILE CARPETING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Carpet tile, fully adhered.
1.02 RELATED REQUIREMENTS

A. Section 096513 - Resilient Base and Accessories:  Resilient base.
1.03 REFERENCE STANDARDS

A. ASTM D2859 - Standard Test Method for Ignition Characteristics of Finished Textile Floor
Covering Materials.

B. CRI 104 - Standard for Installation of Commercial Carpet.
1.04 SUBMITTALS

A. Product Data:  Provide data on specified products, describing physical and performance
characteristics; sizes, patterns, colors available, and method of installation.

B. Shop Drawings:  Indicate layout of joints.
C. Samples:  Submit two carpet tiles illustrating color and pattern design for each carpet color

selected.
D. Submit two, 6 inch long samples of edge strip.
E. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions

requiring special attention.
F. Concrete Subfloor Test Report:  Submit a copy of the moisture and alkalinity (pH) test reports.
G. Installer's Qualification Statement.
H. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

and suggested schedule for cleaning.
I. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
J. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Extra Carpet Tiles:  Quantity equal to 5 percent of total installed of each color and pattern
installed.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in installing carpet tile with minimum three years

documented experience and approved by carpet tile manufacturer.
1.06 FIELD CONDITIONS

A. Store materials in area of installation for minimum period of 24 hours prior to installation.
1.07 WARRANTY

A. Provide the Owner with manufacturer's limited lifetime commercial warranty.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Tile Carpeting:
1. Forbo Flooring Systems; Coral Brush (Basis of Design).

a. Or equal.
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2. Interface; Step Repeat Collection:  www.interface.com.
3. Shaw Contract; Steppin Out, welcome II tile 5T031:  www.shawcontract.com.

2.02 MATERIALS
A. Tile Carpeting :  Tufted cut pile , manufactured in one color dye lot.

1. Product:   Coral Brush manufactured by Forbo Flooring Systems.
2. Tile Size:  50 by 50 cm.
3. Thickness:  Total 9 mm.
4. Color:  Selected from mfr. full range of colors.
5. Pattern:  Broadloom or tessellated.
6. Surface Flammability Ignition:  Pass ASTM D2859 (the "pill test").
7. Maximum Electrostatic Charge:  Less than 2 Kv. at 20 percent relative humidity.
8. Pile Material:  100 percent regenerated nylon.
9. Pile Installation Weight:  750 grams/square meter.
10. Pile Density:  0.111 gram/cubic meter.
11. Primary Backing Material:  Phthalate free vinyl.
12. Total Weight:  3,950 grams/square meter.

2.03 ACCESSORIES
A. Sub-Floor Filler:  White premix latex; type recommended by flooring material manufacturer.
B. Edge Strips, Floor Transition Strips:  Rubber, color as selected by Architect.
C. Adhesives:

1. Compatible with materials being adhered; maximum VOC content of 50 g/L; CRI (GLP)
certified; in lieu of labeled product, independent test report showing compliance is
acceptable.

D. Carpet Tile Adhesive:  Recommended by carpet tile manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that sub-floor surfaces are smooth and flat within tolerances specified for that type of
work and are ready to receive carpet tile.

B. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of
adhesive materials to sub-floor surfaces.

C. Cementitious Sub-floor Surfaces:  Verify that substrates are dry enough and ready for flooring
installation by testing for moisture and pH.
1. Test in accordance with ASTM F710.
2. Obtain instructions if test results are not within limits recommended by flooring material

manufacturer and adhesive materials manufacturer.
3.02 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.
B. Remove sub-floor ridges and bumps.  Fill minor or local low spots, cracks, joints, holes, and

other defects with sub-floor filler.
C. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Prohibit traffic until filler is

cured.
D. Vacuum clean substrate.
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3.03 INSTALLATION
A. Starting installation constitutes acceptance of sub-floor conditions.
B. Install carpet tile in accordance with manufacturer's instructions.
C. Blend carpet from different cartons to ensure minimal variation in color match.
D. Cut carpet tile clean.  Fit carpet tight to intersection with vertical surfaces without gaps.
E. Lay carpet tile in square pattern, with pile direction parallel to next unit, set parallel to building

lines.
F. Locate change of color or pattern between rooms under door centerline.
G. Fully adhere carpet tile to substrate.
H. Adhere carpet up vertical surfaces to form base at riser locations as indicated on drawings.

 Terminate top of base with nosing.
I. Trim carpet tile neatly at walls and around interruptions.
J. Complete installation of edge strips, concealing exposed edges.

3.04 CLEANING
A. Remove excess adhesive without damage, from floor, base, and wall surfaces.
B. Clean and vacuum carpet surfaces.

END OF SECTION
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SECTION 099123
INTERIOR PAINTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Field application of paints.
C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless

otherwise indicated.
D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having factory-
applied primers are not considered factory finished.

2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and

operating parts of equipment.
5. Stainless steel, anodized aluminum, bronze, terne coated stainless steel, and lead items.
6. Floors, unless specifically indicated.
7. Glass.
8. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS
A. Section 055000 - Metal Fabrications:  Shop-primed items.
B. Section 220553 - Identification for Plumbing Piping and Equipment:  Painted identification.
C. Section 230553 - Identification for HVAC Piping and Equipment:  Painted identification.
D. Section 260553 - Identification for Electrical Systems:  Painted identification.

1.03 DEFINITIONS
A. Comply with ASTM D16 for interpretation of terms used in this section.

1.04 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency.
B. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications.
C. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators

Association.
D. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual.
E. SCAQMD 1113 - Architectural Coatings.
F. SSPC-SP 1 - Solvent Cleaning.
G. SSPC-SP 6 - Commercial Blast Cleaning.

1.05 SUBMITTALS
A. Product Data:  Provide complete list of products to be used, with the following information for

each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
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3. Cross-reference to specified paint system(s) product is to be used in; include description
of each system.

4. Manufacturer's installation instructions.
B. Samples:  Submit two painted samples, illustrating selected colorsand textures for each color

and system selectedwith specified coats cascaded.  Submit on tempered hardboard, 8 1/2  by
11 inch in size.

C. Certification:  By manufacturer that paints and finishes comply with VOC limits specified.
D. Manufacturer's Instructions:  Indicate special surface preparation procedures.
E. Maintenance Data:  Submit data including finish schedule showing where each

product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Paint and Finish Materials:  1 gallon of each color; from the same product run, store

where directed.
2. Label each container with color in addition to the manufacturer's label.

1.06 QUALITY ASSURANCE
A. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum three years experience and approved by manufacturer.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.08 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
C. Do not apply materials when relative humidity exceeds 85 percent; at temperatures less than 5

degrees F above the dew point; or to damp or wet surfaces.
D. Minimum Application Temperatures for Paints:  50 degrees F for interiors unless required

otherwise by manufacturer's instructions.
E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; no
exceptions.

B. Paints:
1. Base Manufacturer:  Sherwin-Williams Company .
2. Behr Process Corporation.
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3. PPG Paints.
4. Or equal.

C. Primer Sealers:  Same manufacturer as top coats.
2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready mixed, unless intended to be a field-catalyzed paint.
1. Where MPI paint numbers are specified, provide products listed in Master Painters

Institute Approved Product List, current edition available at www.paintinfo.com, for
specified MPI categories, except as otherwise indicated.

2. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

3. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

4. Supply each paint material in quantity required to complete entire project's work from a
single production run.

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:
1. Provide paints and finishes that comply with the most stringent requirements specified in

the following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.
b. SCAQMD 1113 Rule.

2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59,
Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added
at project site; or other method acceptable to authorities having jurisdiction.

C. Flammability:  Comply with applicable code for surface burning characteristics.
D. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected

later by Architect from the manufacturer's full line.
E. Colors:  To be selected from manufacturer's full range of available colors.

1. Selection to be made by Architect after award of contract.
2.03 PAINT SYSTEMS - INTERIOR

A. Paint I-OP -  Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including concrete
masonry units and uncoated steel.
1. Two top coats and one coat primer.
2. Top Coat(s):  Interior Latex.

a. Products:
1) Behr Marquee Interior Semi-Gloss Enamel [No. 3450]. (MPI #54)
2) PPG Paints Ultra-Hide 150 Interior Paint, 1416-XXXXV, Semi-Gloss. (MPI #54)
3) Sherwin-Williams Harmony Interior Acrylic Latex, Semi-Gloss. (MPI #54)

3. Top Coat Sheen:
a. Semi-Gloss:  MPI gloss level 5; use this sheen at all locations.

4. Primer:  As recommended by top coat manufacturer for specific substrate.
B. Paint I-OP-MD-WC - Medium Duty Overhead:  Including gypsum board.

1. Two top coats and one coat primer.
2. Top Coat(s):  High Performance Architectural Interior Latex.
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a. Products:
1) Behr Premium Plus Interior Eggshell Enamel [No. 2050]. (MPI #139)
2) PPG Paints Pitt-Tech Plus WB DTM Industrial Enamel, 90-1110 Series, Satin.
3) Sherwin-Williams Pro Industrial Acrylic Coating, Eg-Shel.

3. Primer:  As recommended by top coat manufacturer for specific substrate.
2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by
manufacturer of top coats.
1. Interior/Exterior Latex Block Filler; MPI #4.

a. Products:
1) Behr Paint; Behr Pro, Block Filler PR50.  (MPI #4)
2) PPG Paints Speedhide Masonry Hi Fill Latex Block Filler, 6-15XI. (MPI #4)
3) Sherwin-Williams; Pro Industrial, Heavy Duty Block Filler B42W00150 (MPI #4).

2.05 ACCESSORY MATERIALS
A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding

materials, and clean-up materials as required for final completion of painted surfaces.
B. Patching Material:  Latex filler.
C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION
3.01 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been properly prepared.
B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially effect proper application.
D. Test shop-applied primer for compatibility with subsequent cover materials.
E. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply

finishes unless moisture content of surfaces are below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Masonry, Concrete, and Concrete Masonry Units:  12 percent.

3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,

escutcheons, and fittings, prior to preparing surfaces or finishing.
D. Seal surfaces that might cause bleed through or staining of topcoat.
E. Masonry:

1. Remove efflorescence and chalk.  Do not coat surfaces if moisture content or alkalinity of
surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions.  Allow to dry.

2. Prepare surface as recommended by top coat manufacturer.
F. Gypsum Board:  Fill minor defects with filler compound.  Spot prime defects after repair.
G. Ferrous Metal:
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1. Solvent clean according to SSPC-SP 1.
2. Remove rust, loose mill scale, and other foreign substances using using methods

recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP
6 "Commercial Blast Cleaning".  Protect from corrosion until coated.

3.03 APPLICATION
A. Apply products in accordance with manufacturer's written instructionsand recommendations in

"MPI Architectural Painting Specification Manual".
B. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.
C. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is

applied.
D. Apply each coat to uniform appearance in thicknesses specified by manufacturer.
E. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior

to applying next coat.
F. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed

prior to finishing.
3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION
A. Protect finishes until completion of project.
B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 099419
MULTI-COLOR WALL FINISH

<<<< UPDATE NOTES
PART 1  GENERAL
2.01 SECTION INCLUDES

A. Provide labor, material, equipment, related services, and supervision required, including, but
not limited to, manufacturing, fabrication, erection, and application for multi-color wall finishes
as required for the complete performance of the work, and as shown on the Drawings and as
herein specified.
1. Provide a water-based single component multi-color finish in a single can that shall be

spray-applied.
2. Product shall contain anti-microbial product that shall fight mold and mildew build-up on

the dried paint film.
2.02 RELATED REQUIREMENTS

A. Section 042000:  Unit Masonry.
B. Section 099123 - Interior Painting.

2.03 REFERENCE STANDARDS
A. ASTM D 56, "Standard Test Method for Flash Point by Tag Closed Tester."
B. ASTM D 522, "Standard Test Methods for Mandrel Bend Test of Attached Organic Coatings."
C. ASTM D 523, "Standard Test Method for Specular Gloss."
D. ASTM D 1308, "Standard Test Method for Effect of Household Chemicals on Clear and

Pigmented Organic Finishes."
E. ASTM D 1653, "Standard Test Methods for Water Vapor Transmission of Organic Coating

Films."
F. ASTM D 2486, "Standard Test Method for Scrub Resistance of Interior Latex Flat Wall Paints."
G. ASTM D 2574, “Standard Test Method for Resistance of Emulsion Paints in the Container to

Attack by Microorganisms.”
H. ASTM D 2794, "Standard Test Method for Resistance of Organic Coatings to the Effects of

Rapid Deformation (Impact)."
I. ASTM D 2805, “Standard Test Method for Hiding Power of Paints by Reflectometry.”
J. ASTM D 3273, “Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber.”
K. ASTM D 3359, "Standard Test Method for Measuring Adhesion by Tape Test."
L. ASTM D 3363, "Standard Test Method for Film Hardness by Pencil Test."
M. ASTM D 3456, "Standard Practice for Determining by Exterior Exposure Tests the

Susceptibility of Paint Films to Microbiological Attack."
N. ASTM D 3960, "Standard Practice for Determining Volatile Organic Compound (VOC) Content

of Paints and Related Coatings."
O. ASTM D 4060, "Standard Test Method for Abrasion Resistance of Organic Coatings by the

Taber Abraser."
P. ASTM D 4828, “Standard Test Methods for Practical Washability of Organic Coatings.”
Q. ASTM E 84, "Standard Test Method for Surface Burning Characteristics of Building Materials."
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R. 18. ASTM G 53, "Standard Practice for Operating Light- and Water-Exposure Apparatus
(Fluorescent UV - Condensation Type) for Exposure of Non-Metallic Materials."

S. Fed. Std. 141, “Paint, Varnish, Lacquer and related materials: Methods of Inspection, Sampling
and Testing.”

T. SCAQMD Rule #1168, “Adhesive and Sealant Applications,” including most recent
amendments.

U. SSPC SP-3, "Surface Preparation Specification No. 3, Power Tool Cleaning."
2.04 SUBMITTALS

A. Product Data:  Submit product data showing material proposed. Submit sufficient information to
determine compliance with the Drawings and Specifications. Product data shall include, but
shall not be limited to, manufacturer's product data and application instructions.

B. Samples:
1. Color Samples:  Submit two samples of each color (5 inches by 8 inches.)
2. Control Samples: Submit a spray-out with each batch of finish coat to demonstrate that

batches match approved samples.
C. Manufacturer's Qualification Statement.
D. Installer's Qualification Statement:  Submit letter from manufacturer stating that applicator has

completed manufacturer's training program.
E. Maintenance Data:  Instructions for normal maintenance and stain removal.
F. Specimen Warranty.

2.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with at least five years ofdocumented experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years ofdocumented experience.
2.06 MOCK-UP

A. Prior to application of the work, fabricate and erect mock-ups for each type of finish and
application required to verify selections made under sample submittals and to demonstrate
aesthetic effects as well as qualities of materials and execution. Build mock-ups to comply with
the following requirements, using materials indicated for final unit of work.
1. Minimum 100 square foot (9.3 square meter) mock-up application of specified coating

system on each type of surface. Provide separate mock-up for each color blend.
2. Upon acceptance by the Architect, mock-ups shall serve as standard for the work.

B. Locate where directed.
C. Mock-up may remain as part of the Work.

2.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver materials in their original, unopened containers bearing manufacturer's labels.
B. Provide fire extinguisher in storage area. Do not leave containers open. Remove empty cans

and rags with oil or solvent from building every day.
C. Store between 50 degrees F (10 degrees C) and 85 degrees F (29 degrees C). Protect from

freezing.
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2.08 FIELD CONDITIONS
A. Apply coating under following conditions:

1. Temperature of air and substrate is between 50 degrees F (10 degrees C) and 85 degrees
F (29 degrees C).

2. Temperature of substrate is above dew point.
3. Substrate is dry to touch.

B. Protect surfaces not to be coated.
C. Provide adequate illumination.
D. Provide adequate fresh air and ventilation during application.

2.09 WARRANTY
A. Correct defective Work within a five year period after Date of Substantial Completion.
B. Provide five year manufacturer warranty for failure of the coating system to adhere to wall

surface when applied according to manufactuerer's printed instructions, and does not include
subsequent failure or damage caused by exogenous factors such as substrate failure or defect,
sharp objects.

PART 2  PRODUCTS
3.01 COATING SYSTEM

A. Basis of Design Manufacturer:  Products specified are those as manufactured by Master
Coating Technologies.
1. Or equal.

B. Performance:
1. Abrasion Resistance: 50 mg loss/1000 cycles/1000 gram weight, ASTM D 4060.
2. Accelerated Weathering: 2000 hours, no chalking or change in film integrity, very good

color retention, excellent water resistance, ASTM G 53.
3. Adhesion Over Primed Surfaces: Good adhesion, ASTM D 3359.
4. Bacterial Resistance: No growth, ASTM D 3456.
5. Continuous Color: Complete integration of color particles within and throughout the paint

finish.
6. Coverage: Up to 170 square feet per gallon depending upon pattern size, surface porosity,

surface texture and method of application.
7. Fire Rating: Coating shall be Class A fire-rated, ASTM E 84.
8. Flashpoint: D.O.T., not regulated; OSHA, not regulated; ASTM D 56.
9. Flexibility Test: No cracking of film when bent around a 1/8 inch (3 mm) mandrel, ASTM D

522.
10. Hardness, Pencil: 2B, ASTM D 3363.
11. Hiding Power of Paints by Reflectometry: Not less than 0.96 contrast ratio, passes LEED

requirement of minimum 0.95 contrast ratio, ASTM D 2805.
12. Impact Resistance: Pass, 80 lbs. in, no visible cracking (over bonderite steel panel),

ASTM D 2794.
13. Lifting: Can be re-coated, painted or covered with sheet goods without stripping, Fed. Std.

141, Method 6252.
14. Mildew and Fungal Resistance: No growth, ASTM D 3273.
15. Permeability: 5.2 perms (with 100 percent acrylic primer), ASTM D 1653.
16. Practical Washability of Organic Coatings: Rated 7 or higher for each stain tested, passes

LEED requirement of minimum 7 rating, ASTM D 4828.
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17. Resistance of Emulsion Paint in the Container to Attack by Micro-Organism: No growth,
ASTM D 2574.

18. Resistance to Common Cleaners and Disinfectants: Including, but not limited to, soapy
water, liquid cleansers, mild abrasive cleansers, 70 percent isopropyl alcohol solutions,
film not affected, ASTM D 1308.

19. Scrubability: 5130 cycles (slight wear), ASTM D 2486. 40,000+ cycles (no wear), Fed. Std.
141 Method 6142.

20. Specular Gloss: Maximum of 10 at 60 degrees, ASTM D 523.
21. Stain Resistance: Resistant to the following: mustard, catsup, butter, orange juice, soda,

vegetable oil, acetic acid, gasoline, motor oil, and betadine, ASTM D 1308.
22. VOC: Less than 50 grams/liter, ASTM D 3960.
23. Washability of Paints: No change in specular gloss, Fed. Std. 141, Method 6141.

3.02 MATERIALS
A. Primers, Sealers, and Fillers: Provide primers recommended by manufacturer for substrates.

 Do not tint primers. Provide white only.
1. Block Filler:

a. Basis of Design: Quality Block Filling Primer that accepts water-base top coat.
2. Water Base Primer:

a. Basis of Design: “SP97 Multi-Purpose Waterbase Primer,” Master Coating
Technologies.

B. Intermediate and Finish Coats: Finish shall be ready mixed; no tinting shall be required.
1. Basis of Design: “Polomyx,” Master Coating Technologies.
2. Color:  To be selected by Architect from full range.

3.03 EQUIPMENT
A. Apply with equipment recommended by coating manufacturer. Use conventional air spraying

equipment with internal mix spray gun air cap; dual-regulated, ASME Code-certified 110 psi
(758 kPa) tank, and compressor sized to provide necessary volume of air to spray gun on a
continuous basis.

PART 3  EXECUTION
4.01 EXAMINATION

A. Verification of Conditions: Examine areas and conditions under which the work is to be applied,
and notify the Contractor in writing, with a copy to the Owner and the Architect, of any
conditions detrimental to the proper and timely completion of the work. Do not proceed with the
work until unsatisfactory conditions have been corrected.
1. Verify that substrates are ready to receive work of this Section and are in accordance with

coating manufacturer's requirements. Report any conditions that would adversely affect
the appearance or performance of the coating systems.

2. Beginning of the work shall indicate acceptance of the areas and conditions as
satisfactory by the Applicator.

4.02 PREPARATION
A. General:

1. Protection: Prior to surface preparation and application operations, completely mask,
remove, or otherwise protect hardware, accessories, plates, lighting fixtures, floors, and
similar items in contact with or in the vicinity of coating surfaces, but not scheduled to
receive special coating. Protect and store removed items. Re-install items after completion
of coating application.
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2. Cleaning: Before applying special coating, thoroughly clean surfaces involved. Surfaces
shall be clean, dry, and adequately protected from dampness. Surfaces shall be smooth,
even and true to place, and free of any foreign material which will adversely affect
adhesion or appearance of applied coating.

3. Moisture Levels: Gypsum board, plaster, concrete, and masonry surfaces shall be tested
with moisture testing device before coating is applied. No coating shall be applied when
moisture content exceeds 12 percent, except as may be required by the manufacturer of
the coating materials used.

4. Mildew: Mildew shall be removed and neutralized.
5. pH: pH of surface to be coated shall be under 10.
6. Priming: Provide recommended primers for surfaces to receive special coating. The

Contractor shall sand and re-prime all abrasions and damage spots in the surface of the
primer before proceeding with subsequent finish coat.

B. Masonry: Tool joints and clean surfaces as specified in Section 04 20 00 - Unit Masonry. Rinse
off cleaning solutions and allow surface to dry. Cure mortar 28 days minimum before
application of coating.

C. Previously Painted Surfaces: Thoroughly clean and dry surface to be re-coated. Sand lightly
and remove sanding dust. Prime entire wall surface with manufacturer’s recommended stain
blocker before general priming.

4.03 APPLICATION
A. Install in accordance with manufacturer's instructions.
B. Equipment shall be kept clean and in proper working condition to provide best quality work as

intended by this Section.
C. Materials shall be applied under adequate illumination, evenly spread, and smoothly applied,

free of runs, sags, holidays, lap marks, air bubbles, and pinholes to assure a smooth finish.
D. Suction or hot spots shall be spot-primed prior to general priming.
E. Apply as many primer coats as necessary to produce a white uniform substrate appearance.

Do not exceed manufacturer's recommended coverage rate. Allow individual coats to dry prior
to application of subsequent coats. Over gypsum board, back-roll primer if airless applied.

F. Over wood and gypsum board, sand primer with 100 grit or finer sandpaper. Remove dust.
G. Apply special coating material by using two-step pressure differential spray technique, with

variable control to assure uniform distribution and 100 percent full coat (continuous) coverage.
 Slight variations in pattern and texture are normal for multi-color coatings.

H. Apply multicolor finish to “FastFix” sheets as well as the specified substrate. Insert finished
sheets into manufacturer’s maintenance manual or job close out package. Should any coat of
coating be deemed unsatisfactory, it shall be sanded and additional coats applied.

4.04 FIELD QUALITY CONTROL
A. Request acceptance of each coat before applying succeeding coats.
B. Touch-up and repair work that is not acceptable to the Architect and request final acceptance.

4.05 CLEANING
A. Remove paint spatters from adjoining surfaces.
B. Repair any damage to coatings or surfaces caused by cleaning operations.
C. Remove debris from job site and leave storage area clean.
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4.06 PROTECTION
A. Protect installed coatings from subsequent construction operations.

END OF SECTION
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SECTION 101400
SIGNAGE

PART 1  GENERAL
1.01 SUMMARY

A. Section includes:
1. Signage with tactile and non-tactile signage with and without Braille.
2. Painted signage in designated areas.

1.02 DEFINITIONS
A. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance

Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines."

1.03 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Shop Drawings: Show fabrication and installation details for signs:

1. Show sign mounting heights and floor plans indicating locations of each sign.
2. Provide message list, typestyles, graphic elements, including tactile characters and

Braille, and layout for each sign.
C. Samples for Initial Selection: Submit one sign of each type, style, letter font, and manufacturer's

color charts consisting of actual material showing the full range of colors available.
D. Sign Schedule: Use same designations indicated.
E. Qualification Data: For fabricator.
F. Maintenance Data: For signs to include in maintenance manuals.
G. Warranty:  Special warranty specified in this Section.

1.04 QUALITY ASSURANCE
A. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate products

similar to those required for this Project and whose products have a record of successful in-
service performance.

B. Source Limitations for Signs:  Obtain each sign type indicated from one source from a single
manufacturer.

C. Regulatory Requirements: Comply with applicable provisions in ADA-ABA Accessibility
Guidelines and ICC/ANSI A117.1.

1.05 PROJECT CONDITIONS
A. Field Measurements: Verify locations by field measurements before fabrication and indicate

measurements on Shop Drawings.
1.06 WARRANTY

A. Warranty:  Limited lifetime in which manufacturer agrees to repair or replace components of
signs that fail in materials or workmanship.

PART 2  PRODUCTS
2.01 MATERIALS

A. Rigid Vinyl Sheet: Of thickness indicated, manufactured from chemical and stain resistant
polyvinyl chloride with the addition of impact modifiers and without plasticizers.
1. Impact Strength: 30.4 ft-lbs/ inch of thickness in accordance with ASTM D256.
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2. Stain Resistance: Resistance to stain in accordance with ASTM D543.
3. Fungal and Bacterial Resistance: Does not support fungal or bacterial growth in

accordance with ASTM G21 and ASTM G22.
4. Color Consistency: Matched in accordance with SAE J-1545 - (Delta E) with a color

difference no greater than 1.0 units using CIE Lab, CIE CMC, CIE LCh, Hunter Lab or
similar color space scale systems.

2.02 SIGNAGE
A. Basis-of-Design Product:  The design for signage is based on product as manufactured by

InPro SignScape. Subject to compliance with requirements, provide the product indicated or a
comparable product by one of the following:
1. Advance Corporation; Braille-Tac Division.
2. Bunting Graphics, Inc.
3. Mohawk Sign Systems.
4. Takeform Architectural Graphics.
5. Or equal. 

B. Tactile and Braille Sign: Provide text and symbols complying with ADA-ABA Accessibility
Guidelines and with ICC/ANSI A117.1.  Text shall be accompanied by Grade 2 Braille.  Pro-
duce precisely formed characters with square-cut edges free from burrs and cut marks; Braille
dots with domed or rounded shape:
1. Panel Material: Rigid vinyl sheet.
2. Raised-Copy Thickness:  Not less than 1/32 inch.

C. Partial Inlay: Provide sign panel consisting of 0.080 inch sheet engraved to receive 0.060 inch
sheet that is cut and assembled to create signage.

D. Grade 2 Braille: Provide Grade 2 Braille produced with the Raster Method, patented process for
placing Braille on signage. Raster Braille is computer engineered using a carbide-engraving bit,
press-fit tool with vacuum pump and UV stable acrylic rasters.

E. Changeable Message Inserts: Fabricate signs to allow insertion of changeable messages in the
form of transparent covers with paper inserts printed by Owner.

2.03 ACCESSORIES
A. Double-sided Foam Tape and Heavy Duty Adhesive: Provide double sided foam tape and

heavy duty adhesive to adhere signs to clean, dry, well sealed substrates.
2.04 FINISHES, GENERAL

A. Protect finishes on exposed surfaces from damage by temporary protective covering before
shipping.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION

A. General: Locate the signage system as indicated on the approved detail drawing for the
appropriate substrate and in compliance with installation instructions.
1. Install signs level, plumb, and at heights indicated, with sign surfaces free of distortion and

other defects in appearance.
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2. Interior Wall Signs: Install signs on walls adjacent to latch side of door where applicable.
Where not indicated or possible, such as double doors, install signs on nearest adjacent
walls. Locate to allow approach within 3 inches of sign without encountering protruding
objects or standing within swing of door.

B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except where more
stringent requirements apply.
1. Double-sided Foam Tape and Heavy Duty Adhesive:  Mount signs to smooth, non-porous

surfaces. Do not use this method for vinyl-covered or rough surfaces.
2. Signs Mounted on Glass: Provide matching opaque plate on opposite side of glass to

conceal mounting materials.
3.03 CLEANING AND PROTECTION

A. After installation, clean soiled sign surfaces according to manufacturer's written instructions.
Protect signs from damage until acceptance by Owner.

3.04 SIGN SCHEDULE
A. Coordinate with Owners numbering and naming requirements.
B. Provide signs with room number and function for each room listed on the Room Finish

Schedule on the Drawings.
1. If room or space has more than one door, provide signage at all door locations.

C. At individual office spaces, provide insert window for name in addition to room name and room
number.

D. Stair, Elevator and Area of Refuge signage shall be provided as required by Code.
E. Directional Signage Type -1F: Provide 10 signs.
F. Signage in spaces within Housing Pods shall comply with requirements (minus Braille) of this

Section but shall be painted signage applied to the walls.
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END OF SECTION
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SECTION 111700
TELLER AND SERVICE EQUIPMENT

<<<< UPDATE NOTES
PART 1  GENERAL
2.01 SECTION INCLUDES

A. Bullet Resistant Devices.
1. Bullet resistant package passer.

2.02 REFERENCE STANDARDS
A. UL 752 - Standard for Bullet-Resisting Equipment.

2.03 SUBMITTALS
A. Product Data:  Provide manufacturer's data sheets on each product to be used.
B. Shop Drawings:  Indicate details of materials, construction and finish.  Include relationship with

adjacent construction.
C. Manufacturer's Instructions:  Indicate procedures for installation.
D. Manufacturer's Qualification Statement.
E. Installer's Qualification Statement.
F. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
2.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least three years ofdocumented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years ofdocumented experience.

2.05 DELIVERY, STORAGE, AND HANDLING
A. Deliver product to project site in strict compliance with manufacturer's written instrucitons and

recommendations.
B. Protect from damage due to weather, excessive temperature, and construction operations.

2.06 FIELD CONDITIONS
A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits

recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's recommended limits.

2.07 WARRANTY
A. Manufacturer's Warranty: Provide manufacturer's standard limited warranty.

PART 2  PRODUCTS
3.01 MANUFACTURERS

A. Chicago Bullet Proof Systems.
B. Or equal. .

3.02 BULLET RESISTANT DOOR AND FRAME ASSEMBLIES
A. Basis of Design Manufacturer:  Chicago Bullet Proof Systems; Bullet Resistant Package

Passer, Model CBP with Package Passer Model PP.
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B. Performance:
1. Bullet Resistance: UL 752, Level 4.

PART 3  EXECUTION
4.01 EXAMINATION

A. Verification of Conditions:  Verify that substrates have been properly constructed and prepared.
1. If substrate preparation is the responsibility of another installer, notify Architect in writing of

unsatisfactory preparation before proceeding.
4.02 PREPARATION

A. Surface Preparation:
1. Clean surfaces thoroughly prio to installation.
2. Prepare surfaces using the methods recommended by the manufacturer for achieving the

best result for the substrate under the project conditions.
4.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.
1. Install in accordance with approved submittals, and UL 752, and in proper relationship

with adjacent construction.
B. Install all equipment plumb, level, rigid and in true alignment.

4.04 TOLERANCES
A. Maximum Offset From True Alignment:  Do not exceed the following installation tolerances.

1. Squareness: Plus or minus 1/16 inch (1.6 mm) measured on a line, 90 degrees from one
jamb, at the upper corner of the frame at the other jamb.

2. Alignment: Plus or minus 1/16 inch (1.6 mm) measured on jambs on a horizontal line
parallel to the plane of the wall

3. Twist: Plus or minus 1/16 inch (1.6 mm) measured at face corners of jambs on parallel
lines perpendicular to the plane of the wall.

4. Plumb: Plus or minus 1/16 inch (1.6 mm) measured on the jamb at the floor.
4.05 ADJUSTING

A. Adjust installed doors for correct function and for smooth operation.
4.06 CLEANING

A. Clean in accordance with manufacturer's recommendations.
B. Touch-up, repair or replace damaged products before Substantial Completion.

4.07 PROTECTION
A. Protect installed products from subsequent construction operations.

END OF SECTION
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SECTION 122113
HORIZONTAL LOUVER BLINDS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Horizontal slat louver blinds.
B. Operating hardware.

1.02 RELATED REQUIREMENTS
A. Section 061000 - Rough Carpentry:  Concealed wood blocking for attachment of headrail

brackets as required
1.03 REFERENCE STANDARDS

A. WCMA A100.1 - Safety of Window Covering Products.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the placement of concealed blocking to support blinds. See Section 061000.
1.05 SUBMITTALS

A. Product Data:  Provide data indicating physical and dimensional characteristics.
B. Shop Drawings:  Indicate opening sizes, tolerances required, method of attachment,

clearances, and operation.
C. Samples:  Submit two  samples, 6 inch  long illustrating slat materials and finish,  cord  type and

color.
1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Horizontal Louver Blinds :
1. Levolor; Metal Blinds:  www.levolor.com/commercial/#sle.
2. SWFcontract, a division of Springs Window Fashions, LLC :  www.swfcontract.com/#sle.
3. Or equal .

2.02 BLINDS 
A. Description:  Horizontal slat louvers hung from full-width headrail with full-width bottom rail.
B. Manual Operation:  Control of raising and lowering by cord with full range locking; blade angle

adjustable by control wand.
C. Metal Slats:  Spring tempered pre-finished aluminum; square slat corners, with manufacturing

burrs removed.
1. Width:  1/2 inch.
2. Thickness:  0.008 inch.
3. Color:  As selected by Architect.

D. Slat Support:  Woven polypropylene cord, ladder configuration.
E. Head Rail:  Pre-finished, formed aluminum box, with end caps; internally fitted with hardware,

pulleys, and bearings for operation; same depth as width of slats.
1. Height:  1 inches .
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2. Color:  Same as slats.
F. Bottom Rail:  Pre-finished, formed steel; with end caps.

1. Color:  Same as headrail.
G. Lift Cord:  Braided nylon; continuous loop; complying with WCMA A100.1.

1. Free end weighted.
2. Color:  As selected by Architect.

H. Control Wand:  Extruded hollow plastic; hexagonal shape.
1. Removable  type.
2. Length of window opening height less 3 inch.
3. Color:  Clear.

I. Headrail Attachment:  Wall brackets.
J. Accessory Hardware:  Type recommended by blind manufacturer.

2.03 FABRICATION
A. Determine sizes by field measurement.
B. Fabricate blinds to fit within openings with uniform edge clearance of 1/2 inch .
C. At openings requiring multiple blind units, provide separate blind assemblies with space of 1/2

inch  between blinds, located at window mullion centers.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that openings are ready to receive the work.
B. Ensure structural blocking and supports are correctly placed. See Section 061000.

3.02 INSTALLATION
A. Install blinds in accordance with manufacturer's instructions.
B. Secure in place with flush countersunk fasteners.
C. Place intermediate head supports at 36 inch  on center.

3.03 TOLERANCES
A. Maximum Variation of Gap at Window Opening Perimeter:  1/4 inch.
B. Maximum Offset From Level:  1/8 inch.

3.04 ADJUSTING
A. Adjust blinds for smooth operation.

3.05 CLEANING
A. Clean blind surfaces just prior to occupancy.

END OF SECTION
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SECTION 123200
MANUFACTURED WOOD CASEWORK

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Manufactured standard and custom casework, with cabinet hardware.
1.02 RELATED REQUIREMENTS

A. Section 061000 - Rough Carpentry:  Blocking and nailers for anchoring casework.
B. Section 066116 - SOLID SURFACING FABRICATIONS:  Countertops.
C. Section 079200 - Joint Sealants:  Sealing joints between casework and countertops and

adjacent walls, floors, and ceilings.
D. Section 096500 - Resilient Flooring:  Resilient wall base.
E. Section 224000 - Plumbing Fixtures: Sinks and fittings installed in casework.

1.03 DEFINITIONS
A. Exposed:  Portions of casework visible when drawers and cabinet doors are closed, including

end panels, bottoms of cases more than 42 inches above finished floor, tops of cases less than
72 inches above finished floor and all members visible in open cases or behind glass doors.

B. Semi-Exposed:  Portions of casework and surfaces behind solid doors, tops of cases more than
72 inches above finished floor and bottoms of cabinets more than 30 inches but less than 42
inches above finished floor.

C. Concealed:  Sleepers, web frames, dust panels and other surfaces not generally visible after
installation and cabinets less than 30 inches above finished floor.

1.04 REFERENCE STANDARDS
A. ANSI A135.4 - American National Standard for Basic Hardboard; 2012.
B. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2017.
D. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;

2016a.
E. AWI (QCP) - Quality Certification Program; Current Edition.
F. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2014, with Errata (2016).
G. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards, U.S. Version 3.1;

2016, with Errata (2017).
H. BHMA A156.9 - American National Standard for Cabinet Hardware; 2015.
I. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood; 2016.
J. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.
K. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.05 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the

work of this section; require attendance by all affected installers.
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1.06 SUBMITTALS
A. Shop Drawings:  Indicate casework types, sizes, and locations, using large scale plans,

elevations, and cross sections. Include rough-in and anchors and reinforcements, placement
dimensions and tolerances, clearances required, and keying information.

B. Maintenance Data:  Manufacturer's recommendations for care and cleaning.
C. Finish touch-up kit for each type and color of materials provided.

1.07 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified in this

section, with not less than three years of documented experience and approved by
manufacturer.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Protect items provided by this section, including finished surfaces and hardware items during

handling and installation.  For metal surfaces, use polyethylene film or other protective material
standard with the manufacturer.

B. Acceptance at Site:
1. Do not deliver or install casework until the conditions specified under Part 3, Examination

Article of this section have been met. Products delivered to sites that are not enclosed
and/or improperly conditioned will not be accepted if warping or damage due to
unsatisfactory conditions occurs.

C. Storage:
1. Store casework in the area of installation. If necessary, prior to installation, temporarily

store in another area, meeting the environmental requirements specified under Part 3,
"Site Verification of Conditions" Article of this section.

1.09 WARRANTY
A. Correct defective Work within a five year period after Date of Substantial Completion, at no

additional cost to Owner.  Defects include, but are not limited to:
1. Ruptured, cracked, or stained finish coating.
2. Discoloration or lack of finish integrity.
3. Cracking or peeling of finish.
4. Delamination of components.
5. Failure of adhesives.
6. Failure of hardware.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Plastic Laminate Casework:
1. Case Systems.
2. Labscape LLC.
3. Or equal.

2.02 CASEWORK, GENERAL
A. Quality Standard:  AWI/AWMAC/WI (AWS), unless noted otherwise.
B. Plastic Laminate Faced Cabinets:  Custom Grade.
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2.03 FABRICATION
A. Assembly:  Shop assemble casework items for delivery to site in units easily handled and to

permit passage through building openings.
B. Construction:  As required for selected grade.
C. Edging:  Fit shelves, doors, and exposed edges with specified edging.  Do not use more than

one piece for any single length.
D. Matching Wood Grain:  Comply with requirements of quality standard for specified grade and as

follows:
1. Provide center matched panels at each elevation.

2.04 PLASTIC-LAMINATE-CLAD CASEWORK
A. Plastic-Laminate-Clad Casework:  Solid wood and wood panel construction; each unit self-

contained and not dependent on adjacent units or building structure for rigidity; in sizes
necessary to avoid field cutting except for scribes and filler panels. Include adjustable levelers
for base cabinets.
1. Style:  Flush overlay.  Ease doors and drawer fronts slightly at edges.
2. Cabinet Nominal Dimensions:  Unless otherwise indicated, provide cabinets of widths and

heights indicated on drawings, and with following front-to-back dimensions:
a. Base Cabinets:  22 inches.
b. Tall Cabinets:  22 inches.
c. Wall Cabinets:  16 inches.

3. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets consistent with
manufactured sizes.  Fit corners and joints hairline.
a. Finish:  Matte or suede, gloss rating of 5 to 20.

2.05 COUNTERTOPS
A. Fabricate in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 11 -

Countertops, Custom Grade, unless otherwise noted.
B. Solid Surfacing Countertops:  Solid surfacing sheet or plastic resin casting over continuous

substrate.
1. Solid Surfacing Sheet and Plastic Resin Castings:  Complying with ISFA 2-01 and NEMA

LD 3; acrylic or polyester resin, mineral filler, and pigments; homogenous, non-porous and
capable of being worked and repaired using standard woodworking tools; no surface
coating; color and pattern consistent throughout thickness.

2.06 CABINET HARDWARE
A. Manufacturer's standard types, styles and finishes.
B. Comply with BHMA A156.9 requirements.

2.07 MATERIALS
A. Wood-Based Materials:

1. Solid Wood:  Air-dried to 4.5 percent moisture content, then tempered to 6 percent
moisture content before use.

B. Hardwood Plywood:  Veneer core; HPVA HP-1 Grade as indicated; same species as exposed
solid wood, clear, compatible grain and color, no defects.  Band exposed edges with solid wood
of same species as veneer.

C. High Pressure Decorative Laminate (HPDL):  NEMA LD 3, types as recommended for specific
applications. complying with Grade requirements, and standard with the manufacturer.
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D. Thermally Fused Laminate (TFL):  Melamine resin, NEMA LD 3, Type VGL laminate panels.
2.08 ACCESSORIES

A. Bolts, Nuts, Washers, Lags, Pins, and Screws:  Of size and type to suit application; galvanized
or chrome-plated finish in concealed locations and stainless steel or chrome-plated finish in
exposed locations.

PART 3  EXECUTION
3.01 PREPARATION

A. Large Components:  Ensure that large components can be moved into final position without
damage to other construction.

3.02 EXAMINATION
A. Site Verification of Environmental Conditions:

1. Do not deliver casework until the following conditions have been met:
a. Building has been enclosed (windows and doors sealed and weather-tight).
b. An operational HVAC system that maintains temperature and humidity at occupancy

levels has been put in place.
c. Ceiling, overhead ductwork, piping, and lighting have been installed.
d. Installation areas do not require further “wet work” construction.

B. Verify adequacy of support framing and anchors.
C. Verify that service connections are correctly located and of proper characteristics.

3.03 INSTALLATION
A. Perform installation in accordance with manufacturer's instructions.
B. Use anchoring devices to suit conditions and substrate materials encountered. Use concealed

fasteners to the greatest degree possible.  Use exposed fasteners only where allowed by
approved shop drawings, or where concealed fasteners are impracticable.

C. Set casework items plumb and square, securely anchored to building structure.
D. Align cabinets to adjoining components, install filler and/or scribe panels where necessary to

close gaps.
E. Fasten together cabinets in continuous runs, with joints flush, uniform and tight.  Misalignment

of adjacent units not to exceed 1/16 inch. In addition, do not exceed the following tolerances:
1. Variation of Tops of Base Cabinets from Level:  1/16 inch in 10 feet.
2. Variation of Faces of Cabinets from a True Plane:  1/8 inch in 10 feet.
3. Variation of Adjacent Surfaces from a True Plane (Lippage):  1/32 inch.
4. Variation in Alignment of Adjacent Door and Drawer Edges:  1/16 inch.

F. Base Cabinets:  Fasten cabinets to service space framing and/or wall substrates, with fasteners
spaced not more than 16 inches on center. Bolt adjacent cabinets together with joints flush,
tight, and uniform.

G. Install hardware uniformly and precisely.
H. Countertops:  Install countertops intended and furnished for field installation in one true plane,

with ends abutting at hairline joints, and no raised edges.
I. Replace units that are damaged, including those that have damaged finishes.

3.04 ADJUSTING
A. Adjust operating parts, including doors, drawers, hardware, and fixtures to function smoothly.
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3.05 CLEANING
A. Clean casework and other installed surfaces thoroughly.

3.06 PROTECTION
A. Do not permit finished casework to be exposed to continued construction activity.
B. Protect casework and countertops from ongoing construction activities.  Prevent workmen from

standing on, or storing tools and materials on casework or countertops.
C. Repair damage, including to finishes, that occurs prior to Date of Substantial Completion, using

methods prescribed by manufacturer; replace units that cannot be repaired to like-new
condition.

END OF SECTION
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SECTION 220500
COMMON WORK RESULTS FOR PLUMBING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping materials and installation instructions common to most piping systems.
B. Dielectric fittings
C. Escutcheons
D. Grout
E. Plumbing demolition
F. Equipment installation requirements common to equipment sections
G. Painting and finishing
H. Concrete bases
I. Supports and anchorages

1.02 RELATED REQUIREMENTS
A. Section 01 3000 - Administrative Requirements:  Submittal procedures, project meetings,

progress schedules and documentation, reports, coordination.
B. Section 01 6000 - Product Requirements:  Fundamental product requirements, substitutions

and product options, delivery, storage, and handling.
C. Section 01 7000 - Execution Requirements:  Examination, preparation, and general installation

procedures; preinstallation meetings; cutting and patching; cleaning and protection; starting of
systems; demonstration and instruction; closeout procedures except payment procedures;
requirements for alterations work.

D. Section 01 7800 - Closeout Submittals:  Project record documents, operation and maintenance
(O&M) data, warranties and bonds.

E. Section 01 7900 - Demonstration and Training:  Detailed requirements.
F. Section 02 4100 - Demolition:  Selective demolition, site demolition, structure removal.

1.03 ABBREVIATIONS AND ACRONYMS
A. The following are industry abbreviations for plastic materials:

1. ABS:  Acrylonitrile-butadiene-styrene plastic
2. CPVC:  Chlorinated polyvinyl chloride plastic
3. PE:  Polyethylene plastic
4. PVC:  Polyvinyl chloride plastic

B. The following are industry abbreviations for rubber materials:
1. EPDM:  Ethylene-propylene-diene terpolymer rubber
2. NBR:  Acrylonitrile-butadiene rubber

1.04 DEFINITIONS
A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred

spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied
spaces and mechanical equipment rooms.
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C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions.  Examples include rooftop locations.

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by
building occupants.  Examples include above ceilings and in chases.

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions
and physical contact by building occupants but subject to outdoor ambient temperatures.
 Examples include installations within unheated shelters.

1.05 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
B. Refer to individual specification sections.

1.06 QUALITY ASSURANCE
A. Designer Qualifications:  Perform design under direct supervision of a Professional Engineer

experienced in design of this type of work and licensed in the State in which the Project is
located.

B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.

C. Installer Qualifications:  Company specializing in performing the work of this section with
minimum 5 years of experience.

D. Testing Agency Qualifications:  Independent firm specializing in performing testing and
inspections of the type specified in this section.

E. All components used in the domestic water system shall be lead free and shall conform to the
safe drinking water act, as amended 01-04-2011 Section 1417.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping,

storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.
1.08 COORDINATION

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for plumbing installations.

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.

C. Coordinate requirements for access panels and doors for plumbing items requiring access that
are concealed behind finished surfaces.

D. Coordinate installation of plumbing systems with all other Trades.
1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Refer to individual specification sections for additional warranty requirements.

PART 2  PRODUCTS
2.01 JOINING MATERIALS

A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
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B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping

system manufacturer, unless otherwise indicated.
D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to

ASTM B 813.
2.02 DIELECTRIC FITTINGS

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.

B. Insulating Material:  Suitable for system fluid, pressure, and temperature.
C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure

at 180 degrees F.
1. Available Manufacturers:

a. Capitol Manufacturing Co. or equal
b. Central Plastics Company.
c. Watts Industries, Inc.; Water Products Div.
d. Zurn Industries, Inc.; Wilkins Div.

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig
minimum working pressure as required to suit system pressures.
1. Available Manufacturers:

a. Capitol Manufacturing Co. or equal
b. Central Plastics Company.
c. Watts Industries, Inc.; Water Products Div.
d. Substitutions:  See Section 01 6000 - Product Requirements.

E. Dielectric-Flange Kits:  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.
1. Available Manufacturers:

a. Advance Products & Systems, Inc. or equal
b. Calpico, Inc.
c. Central Plastics Company.
d. Pipeline Seal and Insulator, Inc.

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig
minimum working pressure where required to suit system pressures.

F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic
lining; threaded ends; and 300-psig minimum working pressure at 225 degrees F.
1. Available Manufacturers:

a. Calpico, Inc. or equal
b. Lochinvar Corp.
c. Substitutions:  See Section 01 6000 - Product Requirements.

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining;
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 degrees F.
1. Available Manufacturers:

a. Perfection Corp. or equal
b. Precision Plumbing Products, Inc.
c. Sioux Chief Manufacturing Co., Inc.
d. Victaulic Co. of America.
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2.03 ESCUTCHEONS
A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely

fit around pipe, tube, and insulation of insulated piping and an OD that completely covers
opening.

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated
finish.

C. One-Piece, Cast-Brass Type:  With set screw.
1. Finish:  Polished chrome-plated.

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw.
1. Finish:  Polished chrome-plated.

E. One-Piece, Stamped-Steel Type:  With set screw and chrome-plated finish.
F. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw, and chrome-plated finish.
G. One-Piece, Floor-Plate Type:  Cast-iron floor plate.
H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw.

2.04 GROUT
A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
B. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, non gaseous,

and recommended for interior and exterior applications.
C. Design Mix:  5000-psi, 28-day compressive strength.
D. Packaging:  Premixed and factory packaged.

PART 3  EXECUTION
3.01 PLUMBING DEMOLITION

A. Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective
Structure Demolition" for general demolition requirements and procedures.

B. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated to
be removed.
1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or

plug remaining piping with same or compatible piping material.
2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or

compatible piping material. All ends of pipe shall be capped.
3. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove,

clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment
operational.

5. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove
equipment and deliver to Owner.

6. Refer to demolition notes on Drawings.
C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable,

remove damaged or unserviceable portions and replace with new products of equal capacity
and quality.

D. Relocation of Existing Plumbing Work:
1. Where existing plumbing systems pass through renovated areas to serve other portions of

the building, they shall be suitably relocated or modified to avoid conflict with new work.
2. Remove, relocate and extend existing installations to accommodate new construction.
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3. Repair adjacent construction and finishes damaged during demolition and extension work.
4. Maintain access to existing plumbing installations that remain active. Modify installation or

provide access panels as appropriate.
5. Extend existing installations using materials and methods compatible with existing

plumbing installations or as specified.
E. Maintaining Existing Services:

1. The Owner will occupy portions of the existing building during construction, and the
plumbing systems associated with these portions of the building shall be kept in operation
as much as possible. The duration of outages shall be kept to a minimum and they shall
be scheduled and approved in advance by the Owner. Where necessary, provide
temporary connections as required to maintain service. Refer to Division 02 Section
“Selective Structure Demolition.”

F. Demolition Notes:
1. Refer to individual notes on Drawings.

G. Examination:
1. Verify existing piping arrangements are as shown on Drawings.
2. Verify that abandoned piping serve only abandoned facilities.
3. Demolition Drawings are based on casual field observation and existing record

documents. Report discrepancies to Engineer / Architect before disturbing existing
installation.

H. Preparation:
1. Disconnect plumbing and drainage systems in walls, floors, and ceilings scheduled for

removal.
2. Provide temporary water, drainage, and storm systems connections to maintain existing

systems in service during construction.
3. Remove existing ceilings for installation of new plumbing and fire protection systems.

I. After construction, repair all areas surrounding the work to their condition prior to
commencement of work. The Contractor shall replace any damaged tiles or ceiling grids
caused by his work. The Contractor shall be responsible to provide the Owner with a Drawing
indicating which ceiling tiles are already damaged and receive approval from the Owner that
Drawings are accurate prior to the removal of any ceiling tiles.

3.02 PIPING SYSTEMS - COMMON REQUIREMENTS
A. Install piping according to the following requirements and Division 22 Sections specifying piping

systems.
B. 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 Coordination Drawings.

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 to permit valve servicing.
G. Install piping at indicated slopes.
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H. Install piping free of sags and bends.
I. Install fittings for changes in direction and branch connections.
J. Install piping to allow application of insulation.

1. Provide 2-inch clearance between insulated piping and other obstructions.
K. Select system components with pressure rating equal to or greater than system operating

pressure.
L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:

1. New Piping:
a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type.
b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated

finish.
c. Insulated Piping:  One-piece, stamped-steel type with spring clips.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished chrome-plated finish.
e. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-casting,

cast-brass type with polished chrome-plated finish.
f. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with

concealed or exposed-rivet and hinge.
g. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with set screw.
h. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate type.

2. Existing Piping:  Use the following:
a. Chrome-Plated Piping:  Split-casting, cast-brass type with chrome-plated finish.
b. Insulated Piping:  Split-plate, stamped-steel type with concealed or exposed-rivet

hinge and spring clips.
c. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  Split-casting, cast-

brass type with chrome-plated finish.
d. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-casting, cast-brass type

with chrome-plated finish.
e. Bare Piping in Unfinished Service Spaces:  Split-plate, stamped-steel type with

concealed or exposed-rivet hinge and set screw or spring clips.
f. Bare Piping in Equipment Rooms:  Split-plate, stamped-steel type with set screw or

spring clips.
g. Bare Piping at Floor Penetrations in Equipment Rooms:  Split-casting, floor-plate

type.
M. Verify final equipment locations for roughing-in.
N. Refer to equipment specifications in other Sections of these Specifications for roughing-in

requirements.
3.03 PIPE JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 22 Sections
specifying piping systems.

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before

assembly.
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:
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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.

F. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

3.04 PIPING CONNECTIONS
A. Make connections according to the following, unless otherwise indicated:
B. Install unions, in piping NPS 2 and smaller, at final connection to each piece of equipment.
C. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of

dissimilar metals.
3.05 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are
not indicated.

B. Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of
components.  Connect equipment for ease of disconnecting, with minimum interference to other
installations.  Extend grease fittings to accessible locations.

D. Install equipment to allow right of way for piping installed at required slope.
E. Install plumbing equipment in accordance with manufacturers written instructions.
F. Install water heaters and pressure vessels with required minimum state and local codes space

requirements.
G. Install pressure relief valves in all pressure vessels to comply with all State and Local code

requirements.
3.06 CONCRETE BASES

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's
written instructions and according to seismic codes at Project.
1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in

both directions than supported unit.
2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated,

install dowel rods on 18-inch centers around the full perimeter of the base.
3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete

base, and anchor into structural concrete floor.
4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting

drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

5. Install anchor bolts to elevations required for proper attachment to supported equipment.
6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
7. Use 3000-psi 28-day compressive-strength concrete and reinforcement as specified in

Division 03 Section "Cast-in-Place Concrete."
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3.07 ERECTION OF METAL SUPORTS AND ANCHORAGES
A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation

to support and anchor plumbing materials and equipment.
B. Field Welding:  Comply with AWS D1.

3.08 GROUTING
A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment

base plates, and anchors.
B. Clean surfaces that will come into contact with grout.
C. Provide forms as required for placement of grout.
D. Avoid air entrapment during placement of grout.
E. Place grout, completely filling equipment bases.
F. Place grout on concrete bases and provide smooth bearing surface for equipment.
G. Place grout around anchors.
H. Cure placed grout.

3.09 VISIT TO SITE
A. Prior to submission of bid, visit site and become familiar with existing conditions. Bids, as

submitted, will be interpreted to include all costs and changes made necessary by existing
conditions.

B. Verify, in field, the size, the location and elevation of all underground services affected by this
work before proceeding with construction. Notify the Owners's Representative immediately in
the event the location of existing utilities vary appreciably from those shown on Drawings.

3.10 RECORD DRAWINGS
A. Record Drawing shall indicate all valves with valve tag numbers noted on Drawings.
B. Ceiling access panels for all plumbing valves, cleanouts, traps, and other items of the plumbing

system that require maintenance shall be shown on the Record Drawings.
3.11 ACCESS DOORS

A. Access doors furnished under this Contract must be compatible with the system in which they
are to be installed including applicable ratings. In addition, access doors must be sized to allow
for use of normal maintenance using normal tools and equipment.

B. This Contractor shall provide minimum 14 gauge stainless steel access panels for access to the
rear connection and for maintenance of all rear-mounted security fixtures where access in not
provided. Size shall be as indicated on the Drawings.

C. Refer to Division 08 Section "Access Doors and Panels".
3.12 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
B. See Section 01 7900 - Demonstration and Training, for additional requirements.
C. See Section 01 7700 - Closeout Procedures.
D. Demonstrate proper operation of equipment to Owner's designated representative.
E. Demonstration:  Demonstrate operation of system to Owner's personnel.

1. Use operation and maintenance data as reference during demonstration.
2. Conduct walking tour of project.
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3. Briefly describe function, operation, and maintenance of each component.
F. Training:  Train Owner's personnel on operation and maintenance of system.

1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

2. Provide minimum of two hours of training.
3. Instructor:  Manufacturer's training personnel.
4. Location:  At project site.

3.13 PROTECTION
A. Protect installed plumbing fixtures and equipment from subsequent construction operations.

END OF SECTION
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SECTION 220519
METERS AND GAUGES FOR PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pressure gauges and pressure gauge taps.
B. Thermometers and thermometer wells.

1.02 REFERENCE STANDARDS
A. ASME B40.100 - Pressure Gauges and Gauge Attachments.
B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers.
C. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide list that indicates use, operating range, total range and location for

manufactured components.
C. Project Record Documents:  Record actual locations of components and instrumentation.

1.04 FIELD CONDITIONS
A. Do not install instrumentation when areas are under construction, except for required rough-in,

taps, supports and test plugs.
PART 2  PRODUCTS
2.01 PRESSURE GAUGES

A. Manufacturers:
1. Dwyer Instruments, Inc or equal
2. Moeller Instrument Company, Inc 
3. Omega Engineering, Inc 
4. Or equal .

B. Pressure Gauges:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,
rotary brass movement, brass socket, with front recalibration adjustment, black scale on white
background.
1. Case:  Steel with brass bourdon tube.
2. Size:  4-1/2 inch diameter.
3. Mid-Scale Accuracy:  One percent.
4. Scale:  Psi and kPa.

2.02 PRESSURE GAUGE TAPPINGS
A. Gauge Cock:  Tee or lever handle, brass for maximum 150 psi.
B. Needle Valve:  Brass, 1/4 inch NPT for minimum 150 psi.
C. Pulsation Damper:  Pressure snubber, brass with 1/4 inch connections.
D. Syphon:  Steel, Schedule 40, 1/4 inch angle or straight pattern.

2.03 STEM TYPE THERMOMETERS
A. Manufacturers:

1. Dwyer Instruments, Inc or equal
2. Omega Engineering, Inc 
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3. Weksler Glass Thermometer Corp 
4. Or equal 

B. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1;
lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with
positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical
plane.
1. Size:  9 inch scale.
2. Window:  Clear Lexan.
3. Stem:  3/4 inch NPT brass.
4. Accuracy:  2 percent, per ASTM E77.
5. Calibration:  Degrees F.

2.04 THERMOMETER SUPPORTS
A. Socket:  Brass separable sockets for thermometer stems with or without extensions as

required, and with cap and chain.
2.05 TEST PLUGS

A. Manufacturers:
1. Texas Fairfax Inc.  or equal
2. Peterson Equipment Company .
3. Sisco Manufacturing Co. .
4. Or equal.

B. Test Plug:  1/4 inch or 1/2 inch brass fitting and cap for receiving 1/8 inch outside diameter
pressure or temperature probe with neoprene core for temperatures up to 200 degrees F.

C. Test Kit:  Carrying case, internally padded and fitted containing one 2-1/2 inch diameter
pressure gauges, one gauge adapters with 1/8 inch probes, two 1 inch dial thermometers.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install thermometer sockets adjacent to controls systems thermostat, transmitter, or sensor

sockets.  Refer to Section 230943 . 
C. Provide instruments with scale ranges selected according to service with largest appropriate

scale.
D. Install gauges and thermometers in locations where they are easily read from normal operating

level.  Install vertical to 45 degrees off vertical.
E. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to

zero.
F. Locate test plugs adjacent thermometers and thermometer sockets.

END OF SECTION
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SECTION 220553
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.
C. Pipe markers.
D. Ceiling tacks.

1.02 RELATED REQUIREMENTS
A. Section 099123 - Interior Painting:  Identification painting.

1.03 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems.

1.04 SUBMITTALS
A. List:  Submit list of wording, symbols, letter size, and color coding for mechanical and plumbing

identification.
B. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,

function, and valve manufacturer's name and model number.
C. Product Data:  Provide manufacturers catalog literature for each product required.
D. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.
E. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Piping:  Pipe markers
B. Pumps:  Nameplates.
C. Small-sized Equipment:  Tags.
D. Valves: Tags and ceiling tacks where located above lay-in ceiling.
E. Water Heaters:  Nameplates.
F. Specialties: Tags

2.02 NAMEPLATES
A. Manufacturers:

1. Brimar Industries, Inc. or equal
2. Kolbi Pipe Marker Co. 
3. Seton Identification Products 

B. Description:  Laminated three-layer plastic with engraved letters.
1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.
4. Plastic:  Comply with ASTM D709.
5. Fasteners: Stainless-steel rivets or self-tapping screws.
6. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
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7. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

2.03 TAGS
A. Manufacturers:

1. Advanced Graphic Engraving or equal
2. Brady Corporation 
3. Brimar Industries, Inc. 
4. Kolbi Pipe Marker Co. 
5. Seton Identification Products 

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

C. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.
1. Valve-tag schedule shall be included in operation and maintenance data.
2. Valve Schedules: For each piping system, on 8-1/2-by-11-inch 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.

2.04 PIPE MARKERS
A. Manufacturers:

1. Brady Corporation or equal
2. Brimar Industries, Inc 
3. Kolbi Pipe Marker Co 
4. Seton Identification Products 

B. Comply with ASME A13.1.
C. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around

pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

D. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.

E. Color code as follows:
1. Potable, Cooling, Boiler, Feed, Other Water:  Green with white letters.
2. Domestic Hot Water and Return: Yellow with black letters
3. Fire Quenching Fluids:  Red with white letters.
4. Sanitary DWV, Plumbing Traps, and Storm Drainage Piping: Green with white letters.
5. Natural Gas: Yellow with black letters

2.05 CEILING TACKS
A. Manufacturers:

1. Craftmark or equal
2. Brady Co.
3. Bunting, Inc

B. Description:  Steel with 3/4 inch diameter color coded head.
C. Color code as follows:

1. Plumbing Valves:  Green.
2. Plumbing traps and cleanouts: Green.
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PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
3.02 INSTALLATION

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply
with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.
C. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's

instructions.
D. Use tags on piping 3/4 inch diameter and smaller.
E. Pipe Label Installation:

1. Identify service, flow direction, and pressure.
2. Install in clear view and align with axis of piping.
3. Locate identification not to exceed 20 feet on straight runs including risers and drops,

adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and
at each obstruction.

4. Pipes with OD, including insulation less than 6:
a. Pretensioned pipe markers. Use size to insure a tight fit.

5. Pipes with OD, including insulation 6 inches and larger:
a. Shaped pipe markers. Use size to match pipe and secure with fasteners.

F. Nameplate Installation:
1. Where valves, cleanouts, traps, etc., are located above removable tile ceilings or above

access panels, provide identification labels on the corners of the tile or access panels.
 Nameplate shall be secured with screws or rivets or adhesive as recommended by the
manufacturer.

G. Equipment Label Installation:
1. Install on each major item of plumbing equipment.
2. Locate equipment labels where accessible and visible.
3. Name plate shall include all specific data, such as model number, serial number, motor

data, horsepower, sizes, capacities, flows, working pressures, and similar factors as
applicable. Pumps shall include head in feet and impeller sizes.  The Contractor shall be
responsible for furnishing and installing the identification plate if not provided by the
equipment manufacturer.
a. Water Heaters
b. Pumps

END OF SECTION
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SECTION 220719
PLUMBING PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
1.02 RELATED REQUIREMENTS

A. Section 078400 - Firestopping.
B. Section 221005 - Plumbing Piping:  Placement of hangers and hanger inserts.

1.03 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
B. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials.
C. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials.

PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER
A. Manufacturers:

1. Knauf Insulation; Earthwool 1000 Degree Pipe Insulation or equal
2. Owens Corning Corporation; Fiberglas Pipe Insulation ASJ
3. Owens Corning Corporation; VaporWick Pipe Insulation

B. Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Exposed Piping:  Locate insulation and cover seams in least visible locations.
C. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including

fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.

D. Glass fiber insulated pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing

longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.
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E. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

F. Glass fiber insulated pipes conveying fluids above ambient temperature:
1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.

 Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.
 Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

G. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above
finished floor):  Finish with canvas jacket sized for finish painting.

END OF SECTION
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SECTION 221005
PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe, pipe fittings, specialties, and connections for piping systems.
1. Sanitary sewer.
2. Domestic water.
3. Flanges, unions, and couplings.
4. Pipe hangers and supports.
5. Valves.

1.02 RELATED REQUIREMENTS
A. Section 220553 - Identification for Plumbing Piping and Equipment.
B. Section 220719 - Plumbing Piping Insulation.
C. Section 330110.58 - Disinfection of Water Utility Piping Systems.

1.03 REFERENCE STANDARDS
A. ANSI Z223.1 - National Fuel Gas Code.
B. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300.
C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings.
D. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products.
E. ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes.
F. ASTM B75/B75M - Standard Specification for Seamless Copper Tube.
G. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
H. ASTM B302 - Standard Specification for Threadless Copper Pipe, Standard Sizes.
I. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and

Copper Alloy Tube.
J. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,

Schedule 40.
K. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)

Plastic Piping Systems.
L. ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings.
M. ASTM D2855 - Standard Practice for the Two-Step (Primer & Solvent Cement) Method of

Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and
Piping Components with Tapered Sockets.

N. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation.

O. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves.
P. NSF 61 - Drinking Water System Components - Health Effects.
Q. NSF 372 - Drinking Water System Components - Lead Content.

1.04 QUALITY ASSURANCE
A. Perform work in accordance with applicable codes.
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B. Valves:  Manufacturer's name and pressure rating marked on valve body.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Supply Systems:  Provide piping, pipe fittings, and solder and flux (if used), that
comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

2.02 SANITARY SEWER PIPING, ABOVE GRADE
A. PVC Pipe:  ASTM D2729.

1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.03 DOMESTIC WATER PIPING, ABOVE GRADE
A. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), Drawn (H).

1. Mechanical Press Sealed Fittings:  Double pressed type, NSF 61 and NSF 372 approved
or certified, utilizing EPDM, non toxic synthetic rubber sealing elements.
a. Manufacturers:

1) Apollo Valves or equal
2) Grinnell Products 
3) Viega LLC 

2.04 FLANGES, UNIONS, AND COUPLINGS
A. Unions for Pipe Sizes 3 Inches and Under:

1. Ferrous pipe:  Class 150 malleable iron threaded unions.
2. Copper tube and pipe:  Class 150 bronze unions with soldered joints.

B. Flanges for Pipe Size Over 1 Inch:
1. Ferrous Pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges;

preformed neoprene gaskets.
2. Copper Tube and Pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets.

C. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end,
water impervious isolation barrier.

2.05 PIPE HANGERS AND SUPPORTS
A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

2. Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze
hangers.

3. Trapeze Hangers:  Welded steel channel frames attached to structure.
4. Vertical Pipe Support:  Steel riser clamp.
5. Rooftop Supports for Low-Slope Roofs:  Steel pedestals with bases that rest on top of

roofing membrane, not requiring any attachment to the roof structure and not penetrating
the roofing assembly, with support fixtures as specified; and as follows:
a. Bases:  High density polypropylene.
b. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing

assembly.
c. Steel Components:  Stainless steel, or carbon steel hot-dip galvanized after

fabrication in accordance with ASTM A123/A123M.
d. Attachment/Support Fixtures:  As recommended by manufacturer, same type as

indicated for equivalent indoor hangers and supports; corrosion resistant material.
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e. Height:  Provide minimum clearance of 6 inches under pipe to top of roofing.
B. Plumbing Piping - Water:

1. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split
ring.

2.06 BALL VALVES
A. Manufacturers:

1. Apollo Valves or equal
2. Grinnell Products 
3. Nibco, Inc 

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to

walls.
D. Install piping to maintain headroom, conserve space, and not interfere with use of space.
E. Provide clearance in hangers and from structure and other equipment for installation of

insulation and access to valves and fittings.
F. Provide access where valves and fittings are not exposed.
G. Copper Pipe and Tube:  Make soldered joints in accordance with ASTM B828, using specified

solder, and flux meeting ASTM B813; in potable water systems use flux also complying with
NSF 61 and NSF 372.

H. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.
3.02 APPLICATION

A. Install unions downstream of valves and at equipment or apparatus connections.
B. Install gate valves for shut-off and to isolate equipment, part of systems, or vertical risers.
C. Provide spring loaded check valves on discharge of water pumps.

END OF SECTION
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SECTION 221006
PLUMBING PIPING SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Cleanouts.
B. Hose bibbs.
C. Water hammer arrestors.
D. Mixing valves.
E. Exterior penetration accessories.

1.02 RELATED REQUIREMENTS
A. Section 221005 - Plumbing Piping.
B. Section 223000 - Plumbing Equipment.

1.03 REFERENCE STANDARDS
A. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers.
B. NSF 61 - Drinking Water System Components - Health Effects.
C. NSF 372 - Drinking Water System Components - Lead Content.
D. PDI-WH 201 - Water Hammer Arresters.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Manufacturer's Instructions:  Indicate Manufacturer's Installation Instructions:  Indicate

assembly and support requirements.
C. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Specialties in Potable Water Supply Systems:  Provide products that comply with NSF 61 and
NSF 372 for maximum lead content.

2.02 CLEANOUTS
A. Manufacturers:

1. Jay R. Smith Manufacturing Company or equal
2. Josam Company:  
3. Zurn Industries, LLC:  

B. Cleanouts at Interior Finished Floor Areas (CO-3):
1. Lacquered cast iron body with anchor flange, reversible clamping collar, threaded top

assembly, and round gasketed scored cover in service areas and round gasketed
depressed cover to accept floor finish in finished floor areas.

2.03 HOSE BIBBS
A. Manufacturers:

1. Jay R. Smith Manufacturing Company or equal
2. Watts Regulator Company
3. Zurn Industries, LLC: Z-1333
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B. Interior Hose Bibbs:
1. Bronze or brass with integral mounting flange, replaceable hexagonal disc, hose thread

spout,  chrome plated where exposed  with lockshield and removable key ,  integral  vacuum
breaker in compliance with ASSE 1011.

2.04 WATER HAMMER ARRESTORS
A. Water Hammer Arrestors:

1. Stainless steel construction, bellows type sized in accordance with PDI-WH 201,
precharged suitable for operation in temperature range minus 100 to 300 degrees F and
maximum 250 psi working pressure.

2.05 MIXING VALVES
A. Thermostatic Mixing Valves:

1. Manufacturers:
a. Leonard Valve Company or equal
b. Lawler Manufacturing Co. Inc.
c. Bradley Corp.

2. Valve:  Chrome plated cast brass body, stainless steel or copper alloy bellows, integral
temperature adjustment.

3. Accessories:
a. Check valve on inlets.
b. Volume control shut-off valve on outlet.
c. Stem thermometer on outlet.
d. Strainer stop checks on inlets.

2.06 EXTERIOR PENETRATION ACCESSORIES
A. Sealing Systems for Roof Penetrations:  Premanufactured components and accessories as

required to preserve integrity of roofing system and maintain roof warranty; suitable for piping,
cables, and roofing system to be installed; designed to accommodate existing penetrations
where applicable.

B. Plumbing Ventilation Thru Roof Accessories - Retrofit:
1. Plumbing Pipe Extension Kit:  Extends roof plumbing pipes above minimum clearance

from roof surface per local codes and Authority Having Jurisdiction (AHJ).
END OF SECTION



SECTION 221426 – ROOF DRAINS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Documents affecting work of this Section include, but are not necessarily limited to, General 
Requirements, bidding documents and drawings. 

1.2 GENERAL 

A. Existing drains will be re-worked, re-flashed, and deteriorated components replaced. 

B. At start of each workday, drains within daily work area shall be plugged.  Plugs to be removed at end of 
each workday or before arrival of inclement weather. 

C. All drains will require new flashing lead. 

D. New drains to be installed as directed by building owner's representative. 

1.3 SUBMITTALS 

1. Product Data:  For each type of product indicated. 

1.4 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.  

PART 2 - PRODUCTS 

2.1 DRAIN ACCESSORIES 

A. Replacement parts should be from same manufacturer of original drain. 

B. New drains should be appropriate for existing conditions.  Acceptable drain manufacturer’s are: 

1. Zurn, Erie, PA. 
2. Smith, Montgomery, Alabama. 
3. Josam, Michigan City, Indian. 
4. Or approved equal. 

C. Cast-iron, Small Sump, General Purpose Roof Drain:  

1. Standard: ASME A112.6.4, for general-purpose roof drains. 
2. Body Material: Cast Iron 
3. Dimension of Body: Nominal 8-inch diameter. 
4. Combination Flashing Ring and Gravel Stop: Required. 
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5. Outlet: Bottom 
6. Extension Collars: Required 
7. Underdeck Clamp: Required 
8. Sump Receiver Plate: Required 
9. Dome Material: Cast Iron 

D. Metal flashing: 

1. ASTM B29-79(1984), four lb. sheet lead. 
2. Soft copper drain flashing sheet. 

E. Mastics & Adhesives: 

1. As approved by roofing system manufacturer. 

PART 3 - EXECUTION 

3.1 DRAINS 

A. Existing Drains: 

1. Remove flashing collar.  Clean.  If broken, replace. 
2. Install tapered edge strip around drain to create 48 x 48 inch sump. Miter corners.  Seal top of 

tapered edge to drain rim with fiberglass mesh embedded between alternate courses of asphalt 
mastic. 

3. Install multi-ply roofing or stripping plies into sump and onto drain rim. 
4. Apply 1/16 inch uniformly thick layer of asphalt mastic to surface receiving lead flashing. 
5. Set single piece lead flashing (30” square minimum) in mastic centered over drain, extend lead six 

inches beyond drain rim.  Neatly dress lead with wood block. 
6. Prime lead with asphalt primer. 
7. Install two plies fiberglass roof ply embedded in alternate courses of hot melt adhesive over 

primed lead.  Stripping plies shall extend two and four inches beyond edge of lead. 
8. Re-clamp flashing collar to drain in bed of mastic.  If bolts are broken, drill and re-tap.  If ladder 

clamps are installed, replace clamps. 
9. Neatly cut lead within drain at rim, remove. 
10. Install strainer. 

B. New Drains: 

1. Locate and install drain body in locations specified by owner's representative. 
2. Install tapered edge strip around drain to create 48 x 48 inch sump. Miter corners.  Seal top of 

tapered edge to drain rim with fiberglass mesh embedded between alternate courses of asphalt 
mastic. 

3. Install multi-ply roofing or stripping plies into sump and onto drain rim. 
4. Apply 1/16 inch uniformly thick layer of asphalt mastic to surface receiving lead flashing. 
5. Set single piece lead flashing (30” square minimum) in mastic centered over drain, extend lead six 

inches beyond drain rim.  Neatly dress lead with wood block. 
6. Prime lead with asphalt primer. 
7. Install two plies fiberglass roof ply embedded in alternate courses of hot melt adhesive over 

primed lead.  Stripping plies shall extend two and four inches beyond edge of lead. 
8. Re-clamp flashing collar to drain in bed of mastic.  If bolts are broken, drill and re-tap.  If ladder 

clamps are installed, replace clamps. 
9. Neatly cut lead within drain at rim, remove. 
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10. Seal/plug drain to prevent water entry until service connection is completed. 

C. Service Connection: 

1. Locate new piping to include as few bends as possible.  Do not overload any existing pipe and 
drain, ensure balanced disposal of all rain water.  Make adequate provisions for thermal movement 
of all piping.  Location should not be adjacent to structural columns. 

2. Provide cleanouts at elbows under each drain, and at tops and bottoms of each vertical run, at 
connection to storm sewer, as called for by Plumbing Code, and as required to make sure that 
drainage system can be cleaned anywhere, if needed.  Provide and install access panels if required 
for service cleanouts. 

3. Where new work joins old, provide all necessary materials, repairs, changes, and associated work 
as needed for proper connections. 

4. Make all connections watertight. 
5. Remove seal/plug and install strainer. 
6. Use insulation on all pipes and fittings from drains to existing down- pipes.  Ensure full continuity 

of insulation over pipes, fitting, and connections.  Provide concealed saddles at all hangers. 

3.2 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent 
damage from traffic or construction work.  

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.  

END OF SECTION 221426 
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SECTION 224000
PLUMBING FIXTURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Classroom Sinks.
B. Hydration Stations.
C. Water closets
D. Urinals
E. Lavatories

1.02 RELATED REQUIREMENTS
A. Section 064100 - Architectural Wood Casework:  Preparation of counters for sinks and

lavatories.
B. Section 123600 - Countertops:  Preparation of counters for sinks and lavatories.
C. Section 221005 - Plumbing Piping.
D. Section 221006 - Plumbing Piping Specialties.
E. Section 223000 - Plumbing Equipment.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
B. ASME A112.18.9 - Protectors/Insulators for Exposed Waste and Supplies on Accessible

Fixtures; 2011 (Reaffirmed 2017).
C. ANSI Z358.1 - American National Standard for Emergency Eyewash and Shower Equipment;

2014.
D. ASME A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use; 1997

(Reaffirmed 2017).
E. ASME A112.18.1 - Plumbing Supply Fittings; 2018.
F. ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks; 2017.
G. ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices; 2015.
H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2017.
I. NSF 61 - Drinking Water System Components - Health Effects; 2017.
J. NSF 372 - Drinking Water System Components - Lead Content; 2016.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,

trim, and finishes.
C. Manufacturer's Instructions:  Indicate installation methods and procedures.
D. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.
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2. Extra Faucet Washers:  One set of each type and size.
3. Extra Lavatory Supply Fittings:  One set of each type and size.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept fixtures on site in factory packaging.  Inspect for damage.
B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in

place to protect fixtures and prevent use.
1.07 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for electric water cooler.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Refer to drawings for plumbing fixture specifications.
B. Potable Water Systems:  Provide plumbing fittings and faucets that comply with NSF 61 and

NSF 372 for maximum lead content; label pipe and fittings.
2.02 REGULATORY REQUIREMENTS

A. Comply with applicable codes for installation of plumbing systems.
B. Perform work in accordance with local health department regulations.

2.03 CLASSROOM SINK CRS-1
A. Classroom Sink, CRS-1, HC Recessed stainless steel.

1. Sink Manufacturers:
a. Elkay Model LRAD-2522-CP or approved equal
b. Hawes
c. Just
d. Sink: 18 gauge stainless steel, deck-mounted sink, Type 302 stainless steel, self-

rimming, double ledge, watertight installation to deck-top, and sound-deadening
underseal. Chrome plated sink strainer with grid, 31 inches by 19-1/2-inches by
5-1/2-inches deep. Model LRAD-2522-C-5-1/2” sink package, as manufactured by
Elkay or an approved equal. Left or right hand configuration as indicated on the
Architectural Drawings.

2. Faucet: Two-handle contemporary Hi-arc concealed undermount faucet with 45 degree
restricted swing spout and aerator. Outlet height at 10-inch; 6-1/2-inch reach.  T&S Model
B-2858, Chicago Faucet Model 201-AHA8-CP, Elkay Model LK-2439. “Lead free” or
approved equals.

3. Drain: Drain opening 3-1/2-inch.
4. Supplies and Trap: 1-1/2-inch chrome plated P-trap with cleanout, as manufactured by

McGuire or an approved equal. Supply valves shall be 1/2-inch ball valves, chromium
plated flexible riser, wall flange, and chrome nipple as manufactured by McGuire or an
approved equal. All water piping under counter shall be chrome plated.

5. Drain and Supply Pipe Covering: Manufactured drain and pipe covering complying with
ADA requirements.

6. Thermostatic Mixing Valve: In-line Mini bronze Thermostatic Mixing valve, meeting ASSE
1070 for “Point of Use” individual temperature control applications.
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2.04 CLASSROOM SINK CRS-1,HC
A. Classroom Sink, CRS-1, HC Recessed stainless steel. ADA installation.

1. Sink Manufacturers:
a. Elkay Model LRAD-2522-CP or approved equal
b. Hawes
c. Just
d. Sink: 18 gauge stainless steel, deck-mounted sink, Type 302 stainless steel, self-

rimming, double ledge, watertight installation to deck-top, and sound-deadening
underseal. Chrome plated sink strainer with grid, 31 inches by 19-1/2-inches by
5-1/2-inches deep. Model LRAD-2522-C-5-1/2” sink package, as manufactured by
Elkay or an approved equal. Left or right hand configuration as indicated on the
Architectural Drawings.

2. Faucet: Two-handle contemporary Hi-arc concealed undermount faucet with 45 degree
restricted swing spout and aerator. Outlet height at 10-inch; 6-1/2-inch reach.  T&S Model
B-2858, Chicago Faucet Model 201-AHA8-CP, Elkay Model LK-2439. “Lead free” or
approved equals.

3. Drain: Drain opening 3-1/2-inch.
4. Supplies and Trap: 1-1/2-inch chrome plated P-trap with cleanout, as manufactured by

McGuire or an approved equal. Supply valves shall be 1/2-inch ball valves, chromium
plated flexible riser, wall flange, and chrome nipple as manufactured by McGuire or an
approved equal. All water piping under counter shall be chrome plated.

5. Drain and Supply Pipe Covering: Manufactured drain and pipe covering complying with
ADA requirements.

6. Thermostatic Mixing Valve: In-line Mini bronze Thermostatic Mixing valve, meeting ASSE
1070 for “Point of Use” individual temperature control applications.

2.05 CLASSROOM SINK CRS-2
A. Classroom Sink, CRS-1, HC Recessed stainless steel. Left or right hand configuration as

indicated on the drawings
1. Sink Manufacturers:

a. Elkay Model LRAD-1918-CP or approved equal
b. Hawes
c. Just
d. Sink: 18 gauge stainless steel, deck-mounted sink, Type 302 stainless steel, self-

rimming, double ledge, watertight installation to deck-top, and sound-deadening
underseal. Chrome plated sink strainer with grid, 31 inches by 19-1/2-inches by
5-1/2-inches deep. Model LRAD-1918-C-5-1/2” sink package, as manufactured by
Elkay or an approved equal. Left or right hand configuration as indicated on the
Architectural Drawings.

2. Faucet: Two-handle contemporary Hi-arc concealed undermount faucet with 45 degree
restricted swing spout and aerator. Outlet height at 10-inch; 6-1/2-inch reach.  T&S Model
B-2858, Chicago Faucet Model 201-AHA8-CP, Elkay Model LK-2439. “Lead free” or
approved equals.

3. Drain: Drain opening 3-1/2-inch.
4. Supplies and Trap: 1-1/2-inch chrome plated P-trap with cleanout, as manufactured by

McGuire or an approved equal. Supply valves shall be 1/2-inch ball valves, chromium
plated flexible riser, wall flange, and chrome nipple as manufactured by McGuire or an
approved equal. All water piping under counter shall be chrome plated.

5. Drain and Supply Pipe Covering: Manufactured drain and pipe covering complying with
ADA requirements.
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6. Thermostatic Mixing Valve: In-line Mini bronze Thermostatic Mixing valve, meeting ASSE
1070 for “Point of Use” individual temperature control applications.

2.06 HYDRATION STATION WITH BOTTLE FILLER - EWC-1
A. Electric Water Cooler Manufacturers:

1. Elkay Manufacturing Company; LZS8WSLK or approved equal
B. Water Cooler:  Electric, mechanically refrigerated; surface mounted,; stainless steel top, vinyl

on steel body, elevated anti-squirt bubbler with stream guard, automatic stream regulator, push
button, mounting bracket; integral air cooled condenser and stainless steel grille.
1. ELKAY ezH20  Model LZS8WSLK or approved equal with single cooler, filtered 8.0 GPH,

light gray, chilling capacity of 8.0 GPH of 50 degree drinking water. Features shall include
mechanically activated, hands free, visual monitor, filtered green ticker, laminar flow, anti-
microbrial, real drain, furnished with flex-guard safety bubbler, pushbar activation. Product
shall be wall mount for indoor applications, serving one station, unit shall be certified to UL
399 and CAN/CSA C22.2 No. 120. Unit shall be lead free which is certified to NSF/ANSI
61 & 372 (lead free) and meets federal, state and local low lead requirements. Provide
one replacement filter.  Provide bracing where required.

C. Bottle Filler:  ezH20, Materials to match fountain.
2.07 HYDRATION STATION - EWC-2

A. Same as EWC-1 minus the bottle filler (Model LZS8L or equal). Mounting height to match
existing.

2.08 HYDRATION STATION, BI-LEVEL WITH BOTTLE FILLER - EWC-3
A. Bi-level, Electric Water Cooler Manufacturers:

1. Elkay Manufacturing Company; LZSTL8WSLP or approved equal
B. Water Cooler:  Bi-level, electric, mechanically refrigerated; surface mounted, ADA compliant;

stainless steel top, vinyl on steel body, elevated anti-squirt bubbler with stream guard,
automatic stream regulator, push button, mounting bracket; integral air cooled condenser and
stainless steel grille.
1. ELKAY ezH20  Model LZSTL8WSLP or approved equal with bi-level ADA cooler, filtered

8.0 GPH, light gray, chilling capacity of 8.0 GPH of 50 degree drinking water. Features
shall include mechanically activated, hands free, visual monitor, filtered green ticker,
laminar flow, anti-microbrial, real drain, furnished with flex-guard safety bubbler, pushbar
activation. Product shall be wall mount for indoor applications, serving one station, unit
shall be certified to UL 399 and CAN/CSA C22.2 No. 120. Unit shall be lead free which is
certified to NSF/ANSI 61 & 372 (lead free) and meets federal, state and local low lead
requirements. Install per ADA/ANSI 117.1 requirements. Provide one replacement filter.
 Provide bracing where required.

C. Bottle Filler:  EZh20 or equal, Materials to match fountain.
2.09 WALL HUNG FLUSH VALVE WATER CLOSETS (W-1)

A. Water closets; vitreous china, ASME A112.19.2, wall hung, siphon jet action, 1.6 gallons per
flush, china bolt caps.
1. Bowl: 15" high with elongated rim
2. Flush valve: Exposed (top spud)
3. Valve operation: Manual, oscillating handle.
4. Color: White.
5. Manufacturers:

a. American Standard Inc. or equal
b. Kohler Company
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c. Zurn industries
B. Flush valves; ASME A112.18.1 piston type complete with vacuum breaker stops and

accessories. All flush valves shall have a five year manufacturer warrenty on all components.
1. Exposed type, chrome plated, escutcheon, integral screwdriver stop, seat bumper, supply

tube support ring, and antimicrobrial handle.
2. Manufacturers:

a. American Standard or equal
b. Sloan valve company
c. Zurn industries

C. Seats;
1. Manufacturers:

a. American Standard or equal
b. Olsonite
c. Bemis Manufacturing company

2.10 WALL HUNG FLUSH VALVE WATER CLOSETS - ADA (W-1,HC)
A. Water Clostes, vitreous china, ASME A112.19.2, wall hung, siphon jet flush action, same as

specified for W-1 except mounted for ADA compliant installation.
2.11 FLOOR MOUNTED FLUSH VALVE WATER CLOSETS (W-2)

A. Water closets; vitreous china, ASME A112.19.2, floor mounted, siphon jet flush action, 1.6
gallons per flush,
1. Bowl: 15" high with elongated rim
2. Flush valve: Exposed (top spud)
3. Valve operation: Manual, oscillating handle.
4. Color: White.
5. Manufacturers:

a. American Standard Inc. or equal
b. Kohler Company
c. Zurn industries

B. Flush valves; ASME A112.18.1 piston type complete with vacuum breaker stops and
accessories. All flush valves shall have a five year manufacturer warrenty on all components.
1. Exposed type, chrome plated, escutcheon, integral screwdriver stop, seat bumper, supply

tube support ring, and antimicrobrial handle.
2. Manufacturers:

a. American Standard or equal
b. Sloan valve company
c. Zurn industries

C. Seats;
1. Manufacturers:

a. American Standard or equal
b. Olsonite
c. Bemis Manufacturing company

2.12 FLOOR MOUNTED FLUSH VALVE WATER CLOSETS (W-2,HC)
A. Water closets, vitreous china, ASME A112.19.2, floor mounted, siphon jet flush action, same as

specified for W-2 except bowl at 18" height for an ADA compliant installation.
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2.13 WALL HUNG URINAL (U-1)
A. Urinal, vitreous china, ASME A112.19.2, wall hung urinal with side shields and concealed

carrier.
1. Flush volume: 0.5 gallon, maximum
2. Flush valve: Exposed, (top spud)
3. High efficiency washout action
4. Trap: Integral
5. Removable stainless steel strainer

B. Manufacturers:
1. American standard or equal
2. Kohler company
3. Zurn Industries

C. Flush valves: ASME A112.18.1, piston type complete with vacuum breaker stops and
accessories.
1. Exposed type, chrome plated, escutcheon, integral screwdriver stop.
2. Manufacturers:

a. Sloan Valve Company or equal
b. Zurn industries
c. Moen

2.14 WALL HUNG URINAL - ADA (U-1,HC)
A. Urinal, vitreous china, ASME A112.19.2, wall hung with side shields and concealed carrier.

same as specified for U-1, except mounted for an ADA complinat installation.
2.15 LAVATORIES (L-1)

A. Vitreous china, wall hung basin, ASME A112.19.2, 18"x20" with 4" high back, retangular basin
with splash lip, front overflow and soap depression.
1. Manufacturers:

a. American Standard or equal
b. Kohler Company
c. Zurn industries

B. Supply faucet:
1. Deck mounted, 8' fixed center, concealed hot and cold lavatory faucet. chrom plated solid

brass construction.
2. Manufacturers:

a. American standard or equal
b. moen commercial
c. T&S Brass

2.16 LAVATORIES - ADA (L-1,HC)
A. same as specified for L-1 except mounted for an ADA compliant installation.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.
3.02 INSTALLATION

A. Install each fixture with trap, easily removable for servicing and cleaning.
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B. Provide chrome plated rigid or flexible supplies to fixtures with loose key stops, reducers, and
escutcheons.

C. Install components level and plumb.
D. Install and secure fixtures in place with wall supports and bolts.

3.03 INTERFACE WITH WORK OF OTHER SECTIONS
A. Review millwork shop drawings.  Confirm location and size of fixtures and openings before

rough-in and installation.
3.04 ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or
overflow.

3.05 CLEANING
A. Clean plumbing fixtures and equipment.

3.06 PROTECTION
A. Protect installed products from damage due to subsequent construction operations.
B. Repair or replace damaged products before Date of Substantial Completion.

3.07 SCHEDULES
A. Fixture Heights:  Install fixtures to heights above finished floor as indicated.

1. Drinking Fountain:
a. Child:  30 inches to top of basin rim.
b. Standard Adult:  40 inches to top of basin rim.
c. Accessible:  36 inches to top of spout.

END OF SECTION
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SECTION 230513
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General construction and requirements.
B. Applications.
C. Single phase electric motors.
D. Three phase electric motors.
E. Electronically Commutated Motors (ECM).

1.02 REFERENCE STANDARDS
A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings.
B. IEEE 112 - IEEE Standard Test Procedure for Polyphase Induction Motors and Generators.
C. NEMA MG 1 - Motors and Generators.
D. NFPA 70 - National Electrical Code.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide wiring diagrams with electrical characteristics and connection

requirements.
C. Manufacturer's Installation Instructions:  Indicate setting, mechanical connections, lubrication,

and wiring instructions.
D. Operation Data:  Include instructions for safe operating procedures.
E. Maintenance Data:  Include assembly drawings, bearing data including replacement sizes, and

lubrication instructions.
F. The motor manufacturer shall be a member in good standing with the National Electrical

Manufacturers Association (NEMA).
1.04 QUALITY ASSURANCE

A. Comply with NFPA 70.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect motors stored on site from weather and moisture by maintaining factory covers and
suitable weather-proof covering. For extended outdoor storage, remove motors from equipment
and store separately.

1.06 WARRANTY
A. See Section 017800 - Closeout Submittals for additional warranty requirements.
B. Provide three year manufacturer warranty for motors larger than 1 horsepower.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Baldor Electric Company/ABB Group; <>
B. Leeson Electric Corporation; <>
C. Regal-Beloit Corporation (Century); <>
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D. Or equal .
2.02 GENERAL CONSTRUCTION AND REQUIREMENTS

A. Electrical Service:
1. Motors 1/2 HP and Smaller:  115 volts, single phase, 60 Hz.
2. Motors Larger than 1/2 Horsepower:  208 or 460 volts, three phase, 60 Hz.

B. Construction:
1. Open drip-proof type except where specifically noted otherwise.
2. Design for continuous operation in 104 degrees F environment.
3. Design for temperature rise in accordance with NEMA MG 1 limits for insulation class,

service factor, and motor enclosure type.
C. Visible Nameplate:  Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps,

locked rotor amps, frame size, manufacturer's name and model number, service factor, power
factor, efficiency.

D. Wiring Terminations:
1. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials

indicated.  Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit.
2. For fractional horsepower motors where connection is made directly, provide threaded

conduit connection in end frame.
2.03 APPLICATIONS

A. Exception:  Motors less than 250 watts, for intermittent service may be the equipment
manufacturer's standard and need not comply with these specifications.

2.04 SINGLE PHASE POWER - SPLIT PHASE MOTORS
A. Starting Torque:  Less than 150 percent of full load torque.
B. Starting Current:  Up to seven times full load current.
C. Breakdown Torque:  Approximately 200 percent of full load torque.
D. Drip-proof Enclosure:  Class A (50 degrees C temperature rise) insulation, NEMA Service

Factor, prelubricated sleeve or ball bearings.
E. Enclosed Motors:  Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,

prelubricated ball bearings.
2.05 SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS

A. Starting Torque:  Exceeding one fourth of full load torque.
B. Starting Current:  Up to six times full load current.
C. Multiple Speed:  Through tapped windings.
D. Open Drip-proof or Enclosed Air Over Enclosure:  Class A (50 degrees C temperature rise)

insulation, minimum 1.0 Service Factor, prelubricated sleeve or ball bearings, automatic reset
overload protector.

2.06 SINGLE PHASE POWER - CAPACITOR START MOTORS
A. Starting Torque:  Three times full load torque.
B. Starting Current:  Less than five times full load current.
C. Pull-up Torque:  Up to 350 percent of full load torque.
D. Breakdown Torque:  Approximately 250 percent of full load torque.
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E. Motors:  Capacitor in series with starting winding; provide capacitor-start/capacitor-run motors
with two capacitors in parallel with run capacitor remaining in circuit at operating speeds.

F. Drip-proof Enclosure:  Class A (50 degrees C temperature rise) insulation, NEMA Service
Factor, prelubricated sleeve bearings.

G. Enclosed Motors:  Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
prelubricated ball bearings.

2.07 THREE PHASE POWER - SQUIRREL CAGE MOTORS
A. Starting Torque:  Between 1 and 1-1/2 times full load torque.
B. Starting Current:  Six times full load current.
C. Power Output, Locked Rotor Torque, Breakdown or Pull Out Torque:  NEMA Design B

characteristics.
D. Design, Construction, Testing, and Performance:  Comply with NEMA MG 1 for Design B

motors.
E. Insulation System:  NEMA Class B or better.
F. Testing Procedure:  In accordance with IEEE 112.  Load test motors to determine free from

electrical or mechanical defects in compliance with performance data.
G. Motor Frames:  NEMA Standard T-Frames of steel, aluminum, or cast iron with end brackets of

cast iron or aluminum with steel inserts.
H. Thermistor System (Motor Frame Sizes 254T and Larger):  Three PTC thermistors embedded

in motor windings and epoxy encapsulated solid state control relay for wiring into motor starter;
refer to Section 262913.

I. Bearings:   Grease lubricated anti-friction ball bearings with housings equipped with plugged
provision for relubrication, rated for minimum ABMA STD 9, L-10 life of 20,000 hours.
 Calculate bearing load with NEMA minimum V-belt pulley with belt center line at end of NEMA
standard shaft extension.  Stamp bearing sizes on nameplate.

J. Sound Power Levels:  To NEMA MG 1.
K. Part Winding Start Where Indicated:  Use part of winding to reduce locked rotor starting current

to approximately 60 percent of full winding locked rotor current while providing approximately
50 percent of full winding locked rotor torque.

L. Weatherproof Epoxy Sealed Motors:  Epoxy seal windings using vacuum and pressure with
rotor and starter surfaces protected with epoxy enamel; bearings double shielded with
waterproof non-washing grease.

M. Nominal Efficiency:  As indicated at full load and rated voltage when tested in accordance with
IEEE 112.

N. Nominal Power Factor:  As indicated at full load and rated voltage when tested in accordance
with IEEE 112.

2.08 ELECTRONICALLY COMMUTATED MOTORS (ECM)
A. Manufacturers:

1. US Motors, a brand of NIDEC Motor Corporation; <>
2. Or equal .

B. Applications:
1. Commercial:

a. Roof Top Unit:
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1) Operating Mode:  Constant speed.
2) Input:   Motor manufacturer to coordinate control requirements with the control

board of the roof top unit and/or specified sequence of operation.
3) Shaft Extension:  Single.
4) RPM:  300 through 1200.

b. Packaged Indoor, Air-Cooled Heat Pump:
1) Operating Mode:  Constant cfm.
2) Input:   Motor manufacturer to coordinate control requirements with the control

board of the DX fan coil unit and/or specified sequence of operation.
3) Shaft Extension:  Single.
4) Options:  Remote mount control/User-Interface.
5) RPM:  300 through 1250.

c. Package Terminal Air Conditioner (PTAC):
1) Operating Mode:  Constant speed.
2) Input:   Motor manufacturer to coordinate control requirements with the control

board of the PTAC and/or specified sequence of operation.
3) Shaft Extension:  Single.
4) Options:  Resilient mounting.
5) RPM:  600 through 1800.

d. Power Roof Ventilator (PRV):
1) Operating Mode:  Constant cfm.
2) Input:   Motor manufacturer to coordinate control requirements with the control

board of the PRV and/or specified sequence of operation.
3) Shaft Extension:  Single.
4) Options:  Resilient mounting .

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install securely on firm foundation.  Mount ball bearing motors with shaft in any position.
C. Check line voltage and phase and ensure agreement with nameplate.

END OF SECTION
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SECTION 230517
SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe sleeves.
B. Manufactured sleeve-seal systems.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.

1.03 REFERENCE STANDARDS
A. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type

Pipe Insulation (Metal-Mesh Covered) (Industrial Type).
B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall

penetration seals.  Indicate installation, layout, weights, mounting and support details, and
piping connections.

C. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Valve Stem Packings:  Two for each type and size of valve.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in

this section with minimum three years documented experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified this

section.
1. Minimum three years experience.

C. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may
have accumulated from the installation and testing of the system.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.
B. Provide temporary protective coating on cast iron and steel sleeves if shipped loose.

1.07 WARRANTY
A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2  PRODUCTS
2.01 PIPE SLEEVES

A. Manufacturers:
1. Flexicraft Industries; <>
2. Or equal .

B. Vertical Piping:
1. Sleeve Length:  1 inch above finished floor.
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2. Provide sealant for watertight joint.
3. Drilled Penetrations:  Provide 1-1/2 inch angle ring or square set in silicone adhesive

around penetration.
C. Plastic or Sheet Metal:  Pipe passing through interior walls, partitions, and floors, unless steel

or brass sleeves are specified below.
D. Clearances:

1. Provide allowance for insulated piping.
2. Wall, Floor, Floor, Partitions, and Beam Flanges:  1 inch greater than external; pipe

diameter.
3. All Rated Openings:  Caulked tight with fire stopping material in compliance with ASTM

E814 in accordance with Section 078400 to prevent the spread of fire, smoke, and gases.
2.02 MANUFACTURED SLEEVE-SEAL SYSTEMS

A. Manufacturers:
1. Advance Products & Systems, LLC; <>
2. Flexicraft Industries; <>
3. Or equal .

B. Modular/Mechanical Seal:
1. Synthetic rubber interlocking links continuously fill annular space between pipe and

wall/casing opening.
2. Provide watertight seal between pipe and wall/casing opening.
3. Elastomer element size and material in accordance with manufacturer's

recommendations.
4. Glass reinforced plastic pressure end plates.

PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and foreign material, from inside and outside, before assembly.

3.02 INSTALLATION
A. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
B. Install piping to conserve building space, to not interfere with use of space and other work.
C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe,

joints, or connected equipment.
D. Structural Considerations:

1. Do not penetrate building structural members unless indicated.
E. Provide sleeves when penetrating footings, floors, walls, and partitions.  Seal pipe including

sleeve penetrations to achieve fire resistance equivalent to fire separation required.
1. Aboveground Piping:

a. Pack solid using mineral fiber in compliance with ASTM C592.
b. Fill space with an elastomer caulk to a depth of 0.50 inch where penetrations occur

between conditioned and unconditioned spaces.
2. All Rated Openings:  Caulk tight with fire stopping material in compliance with ASTM E814

in accordance with Section 078400 to prevent the spread of fire, smoke, and gases.
3. Caulk exterior wall sleeves watertight with lead and oakum or mechanically expandable

chloroprene inserts with mastic-sealed components.
F. Manufactured Sleeve-Seal Systems:
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1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior
concrete walls at piping entrances into building.

2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.

3. Locate piping in center of sleeve or penetration.
4. Install field assembled sleeve-seal system components in annular space between sleeve

and piping.
5. Tighten bolting for a water-tight seal.
6. Install in accordance with manufacturer's recommendations.

G. When installing more than one piping system material, ensure system components are
compatible and joined to ensure the integrity of the system.  Provide necessary joining fittings.
 Ensure flanges, union, and couplings for servicing are consistently provided.

3.03 CLEANING
A. Upon completion of work, clean all parts of the installation.
B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may

have accumulated from the installation and testing of the system.
END OF SECTION
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SECTION 230519
METERS AND GAUGES FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pressure gauges and pressure gauge taps.
B. Thermometers and thermometer wells.
C. Static pressure gauges.
D. Filter gauges.

1.02 REFERENCE STANDARDS
A. ASME B40.100 - Pressure Gauges and Gauge Attachments.
B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers.
C. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers.
D. UL 393 - Indicating Pressure Gauges for Fire-Protection Service.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide list that indicates use, operating range, total range and location for

manufactured components.
C. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.
1.04 FIELD CONDITIONS

A. Do not install instrumentation when areas are under construction, except for required rough-in,
taps, supports and test plugs.

PART 2  PRODUCTS
2.01 PRESSURE GAUGES

A. Manufacturers:
1. Dwyer Instruments, Inc; <>
2. Moeller Instrument Company, Inc; <>
3. Omega Engineering, Inc; <>
4. Or equal .

B. Pressure Gauges:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,
rotary brass movement, brass socket, with front recalibration adjustment, black scale on white
background.
1. Case:  Steel with brass bourdon tube.
2. Size:  4-1/2 inch diameter.
3. Mid-Scale Accuracy:  One percent.
4. Scale:  Psi.

2.02 PRESSURE GAUGE TAPPINGS
A. Gauge Cock:  Tee or lever handle, brass for maximum 150 psi.
B. Needle Valve:  Brass, 1/4 inch NPT for minimum 150 psi.
C. Pulsation Damper:  Pressure snubber, brass with 1/4 inch connections.
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2.03 STEM TYPE THERMOMETERS
A. Manufacturers:

1. Dwyer Instruments, Inc; <>
2. Omega Engineering, Inc; <>
3. Weksler Glass Thermometer Corp; <>
4. Or equal .

B. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1;
lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with
positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical
plane.
1. Size:  9 inch scale.
2. Window:  Clear Lexan.
3. Stem:  3/4 inch NPT brass.
4. Accuracy:  2 percent, per ASTM E77.
5. Calibration:  Degrees F.

2.04 THERMOMETER SUPPORTS
A. Socket:  Brass separable sockets for thermometer stems with or without extensions as

required, and with cap and chain.
2.05 TEST PLUGS

A. Test Plug:  1/4 inch or 1/2 inch brass fitting and cap for receiving 1/8 inch outside diameter
pressure or temperature probe with Viton core for temperatures up to 400 degrees F.

2.06 STATIC PRESSURE GAUGES
A. Manufacturers:

1. Dwyer Instruments, Inc; <>
2. Omega Engineering, Inc; <>
3. Veris Industries; <>
4. Weksler Glass Thermometer Corp; <>
5. Or equal .

B. 3-1/2 inch diameter dial in metal case, diaphragm actuated, black figures on white background,
front recalibration adjustment, 2 percent of full scale accuracy.

C. Inclined manometer, red liquid on white background with black figures, front recalibration
adjustment, 3 percent of full scale accuracy.

D. Accessories:  Static pressure tips with compression fittings for bulkhead mounting, 1/4 inch
diameter tubing.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide one pressure gauge per pump, installing taps before strainers and on suction and

discharge of pump.  Pipe to gauge.
C. Install pressure gauges with pulsation dampers.  Provide gauge cock to isolate each gauge.

  Extend nipples to allow clearance from insulation.
D. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller

than 2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance from
insulation.
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E. Install thermometer sockets adjacent to controls system thermostat, transmitter, or sensor
sockets.  <>Where thermometers are provided on local panels, duct or pipe mounted
thermometers are not required.

F. Coil and conceal excess capillary on remote element instruments.
G. Provide instruments with scale ranges selected according to service with largest appropriate

scale.
H. Install gauges and thermometers in locations where they are easily read from normal operating

level.  Install vertical to 45 degrees off vertical.
I. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to

zero.
J. Locate test plugs adjacent to pressure gages and pressure gage taps.

END OF SECTION
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SECTION 230523
GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Applications.
B. General requirements.
C. Globe valves.
D. Ball valves.
E. Check valves.

1.02 ABBREVIATIONS AND ACRONYMS
A. CWP:  Cold working pressure.
B. EPDM:  Ethylene propylene copolymer rubber.
C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
D. NRS:  Nonrising stem.
E. OS&Y:  Outside screw and yoke.
F. PTFE:  Polytetrafluoroethylene.
G. TFE:  Tetrafluoroethylene.

1.03 REFERENCE STANDARDS
A. ASME B1.20.1 - Pipe Threads, General Purpose (Inch).
B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250.
C. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch

Standard.
D. ASME B16.10 - Face-to-Face and End-to-End Dimensions of Valves.
E. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
F. ASME B16.34 - Valves - Flanged, Threaded and Welding End.
G. ASME B31.9 - Building Services Piping.
H. ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings.
I. AWWA C606 - Grooved and Shouldered Joints.
J. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves.
K. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on valves including manufacturers catalog information.  Submit

performance ratings, rough-in details, weights, support requirements, and piping connections.
C. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
D. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions, maintenance and repair data, and parts listings.
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E. Maintenance Materials:  Furnish Owner with one wrench for every five plug valves, in each size
of square plug valve head.
1. See Section 016000 - Product Requirements, for additional provisions.

1.05 QUALITY ASSURANCE
A. Manufacturer:

1. Obtain valves for each valve type from single manufacturer.
2. Company must specialize in manufacturing products specified in this section, with not less

than three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:
1. Minimize exposure of operable surfaces by setting plug and ball valves to open position.
2. Protect valve parts exposed to piped medium against rust and corrosion.
3. Protect valve piping connections such as grooves, weld ends, threads, and flange faces.
4. Adjust globe, gate, and angle valves to the closed position to avoid clattering.
5. Secure check valves in either the closed position or open position.
6. Adjust butterfly valves to closed or partially closed position.

B. Use the following precautions during storage:
1. Maintain valve end protection and protect flanges and specialties from dirt.

a. Provide temporary inlet and outlet caps.
b. Maintain caps in place until installation.

2. Store valves in shipping containers and maintain in place until installation.
a. Store valves indoors in dry environment.
b. Store valves off the ground in watertight enclosures when indoor storage is not an

option.
C. Exercise the following precautions for handling:

1. Handle large valves with sling, modified to avoid damage to exposed parts.
2. Avoid the use of operating handles or stems as rigging or lifting points.

PART 2  PRODUCTS
2.01 APPLICATIONS

A. Provide the following valves for the applications if not indicated on drawings:
1. Throttling (Hydronic):  Ball, Globe, and Plug.
2. Isolation (Shutoff):  Butterfly, Gate, and Ball.
3. Swing Check (Pump Outlet):

a. 2 NPS and Smaller:  Bronze with bronze disc.
4. Dead-End:  Butterfly, single-flange (lug) type.

B. Substitutions of valves with higher CWP classes or SWP ratings for same valve types are
permitted when specified CWP ratings or SWP classes are not available.

C. Required Valve End Connections for Non-Wafer Types:
1. Steel Pipe:

a. 2 NPS and Smaller:  Threaded ends.
2. Copper Tube:

a. 2 NPS and Smaller:  Threaded ends (Exception:  Solder-joint valve-ends).
D. Heating Hot Water Valves:

1. 2 NPS and Smaller, Brass and Bronze Valves:
a. Ball:  Full port, two piece, bronze trim.
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b. Swing Check:  Bronze disc, Class 125.
c. Globe:  Bronze disc, Class 125.

2.02 GENERAL REQUIREMENTS
A. Valve Pressure and Temperature Ratings:  No less than rating indicated; as required for system

pressures and temperatures.
B. Valve Sizes:  Match upstream piping unless otherwise indicated.
C. Valve Actuator Types:

1. Handwheel:  Valves other than quarter-turn types.
2. Wrench:  Plug valves with square heads.
3. Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator, of size

and with chain for mounting height, as indicated in the "Valve Installation" Article.
D. Valves in Insulated Piping:  Provide 2 NPS stem extensions and the following features:

1. Gate Valves:  Rising stem.
2. Ball Valves:  Extended operating handle of non-thermal-conductive material, and

protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

E. Memory Stops:  Fully adjustable after insulation is installed.
F. Valve-End Connections:

1. Threaded End Valves:  ASME B1.20.1.
2. Flanges on Iron Valves:  ASME B16.1 for flanges on iron valves.
3. Pipe Flanges and Flanged Fittings 1/2 NPS through 24 NPS:  ASME B16.5.
4. Solder Joint Connections:  ASME B16.18.
5. Grooved End Connections:  AWWA C606.

G. General ASME Compliance:
1. Ferrous Valve Dimensions and Design Criteria:  ASME B16.10 and ASME B16.34.
2. Building Services Piping Valves:  ASME B31.9.

H. Bronze Valves:
1. Fabricate from dezincification resistant material.
2. Copper alloys containing more than 15 percent zinc are not permitted.

I. Source Limitations:  Obtain each valve type from a single manufacturer.
2.03 BRONZE GLOBE VALVES

A. Class 125:  CWP Rating:  200 psig:.
1. Comply with MSS SP-80, Type 1.
2. Body:  Bronze; ASTM B62, with integral seat and screw in bonnet.
3. Ends:  Threaded or solder joint.
4. Stem and Disc:  Bronze or PTFE.
5. Packing:  Asbestos free.

a. Handwheel:  Malleable iron.
b. Manufacturers:

1) Apollo Valves; <>
2) Or equal .

2.04 BRASS BALL VALVES
A. Two Piece, Full Port with Stainless Steel Trim:

1. Comply with MSS SP-110.
2. SWP Rating:  150 psig.
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3. CWP Rating:  600 psig.
4. Body:  Forged brass.
5. Ends:  Threaded.
6. Seats:  PTFE or TFE.
7. Ball:  Chrome-plated brass.
8. Manufacturers:

a. Apollo Valves; <>
b. Ferguson Enterprises Inc; <>
c. Or equal .

2.05 BRONZE BALL VALVES
A. Two Piece, Full Port with Bronze or Brass Trim:

1. Comply with MSS SP-110.
2. SWP Rating:  150 psig.
3. CWP Rating:  600 psig.
4. Body:  Bronze.
5. Ends:  Threaded.
6. Seats:  PTFE .
7. Stem:  Bronze or brass.
8. Ball:  Chrome plated brass.
9. Manufacturers:

a. Apollo Valves; <>
b. Viega LLC; <>
c. Or equal .

2.06 BRONZE SWING CHECK VALVES
A. Class 125:  CWP Rating:  200 psig (1380 kPa).

1. Comply with MSS SP-80, Type 3.
2. Body Design:  Horizontal flow.
3. Body Material:  Bronze, ASTM B62.
4. Ends:  Threaded.
5. Disc:  Bronze.
6. Manufacturers:

a. Apollo Valves; <>
b. Or equal .

PART 3  EXECUTION
3.01 EXAMINATION

A. Discard all packing materials and verify that valve interior, including threads and flanges are
completely clean without signs of damage or degradation that could result in leakage.

B. Verify valve parts to be fully operational in all positions from closed to fully open.
C. Confirm gasket material to be suitable for the service, to be of correct size, and without defects

that could compromise effectiveness.
D. Should valve is determined to be defective, replace with new valve.

3.02 INSTALLATION
A. Provide unions or flanges with valves to facilitate equipment removal and maintenance while

maintaining system operation and full accessibility for servicing.
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B. Provide separate valve support as required and locate valve with stem at or above center of
piping, maintaining unimpeded stem movement.

C. Where valve support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc rich primer to welds.

D. Install check valves where necessary to maintain direction of flow as follows:
1. Lift Check:  Install with stem plumb and vertical.
2. Swing Check:  Install horizontal maintaining hinge pin level.

END OF SECTION
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SECTION 230529
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment components for equipment, piping, and other HVAC/hydronic work.
1.02 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.

C. ASTM A181/A181M - Standard Specification for Carbon Steel Forgings, for General - Purpose
Piping.

D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
E. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings.
F. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel.
G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
H. MFMA-4 - Metal Framing Standards Publication.
I. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation.
J. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.04 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel

(strut) framing systems, non-penetrating rooftop supports, post-installed concrete and masonry
anchors, and thermal insulated pipe supports.

B. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.05 QUALITY ASSURANCE
A. Comply with applicable building code.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
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C. Installer Qualifications for Powder-Actuated Fasteners (when specified):  Certified by fastener
system manufacturer with current operator's license.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of plumbing work.
2. Provide products listed, classified, and labeled as suitable for the purpose intended, where

applicable.
3. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be
supportedwith a minimum safety factor of 2.0.  Include consideration for vibration,
equipment operation, and shock loads where applicable.

4. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

5. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise

indicated.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or

approved equivalent unless otherwise indicated.
c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel

(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.
1. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation; <>
b. Ferguson Enterprises Inc; <>
c. Thomas & Betts Corporation; <>
d. Unistrut, a brand of Atkore International Inc; <>
e. Or equal .
f. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,

and hardware produced by a single manufacturer.
2. Provide factory-fabricated continuous-slot metal channel (strut) and associated fittings,

accessories, and hardware required for field-assembly of supports.
3. Comply with MFMA-4.
4. Channel Material:

a. Indoor Dry Locations:  Use painted steel, zinc-plated steel, or galvanized steel.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

5. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch.
6. Minimum Channel Dimensions:  1-5/8 inch width by 13/16 inch height.

C. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:
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a. Equipment Supports:  1/2 inch diameter.
b. Piping up to 1 inch (27 mm) nominal:  1/4 inch diameter.
c. Piping larger than 1 inch (27 mm) nominal:  3/8 inch diameter.
d. Trapeze Support for Multiple Pipes:  3/8 inch diameter.

D. Steel Cable:
1. Manufacturers:

a. Ductmate Industries, Inc, a DMI Company
b. Or equal .
c. Substitutions:  See Section 016000 - Product Requirements.
d. Source Limitations:  Furnish associated fittings, accessories, and hardware produced

by a single manufacturer.
E. Thermal Insulated Pipe Supports:

1. Manufacturers:
a. Aeroflex USA, Inc; <>
b. Buckaroos, Inc; <>
c. KB Enterprises; <>
d. Substitutions:  See Section 016000 - Product Requirements.

2. General Construction and Requirements:
a. Insulated pipe supports to be provided at hanger, support, and guide locations on

pipe requiring insulation or additional support.
b. Pipe supports to be provided for nominally sized, 1/2 inch to 30 inch iron pipes.
c. Insulation inserts to consist of rigid phenolic foam insulation surrounded by a 360

degree, PVC jacketing.
3. Products:

a. Aeroflex USA, Inc
b. Buckaroos, Inc; <>
c. Or equal .

F. Pipe Supports:
1. Operating Temperatures from 122 to 446 degrees F:

a. Overhead Support:  MSS SP-58 Type 1 or 3 through 12, with appropriate saddle of
MSS SP-58 Type 40 for insulated pipe.

b. Roller Support:  MSS SP-58 Types 41 or 43 through 46, with appropriate saddle of
MSS SP-58 Type 39 for insulated pipe.

c. Sliding Support:  MSS SP-58 Types 35 through 38.
G. Beam Clamps:  MSS SP-58 Types 19 through 23, 25 or 27 through 30 based on required load.

1. Manufacturers:
a. Ferguson Enterprises Inc; <>
b. Or equal .
c. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,

and hardware produced by a single manufacturer.
2. Material:  ASTM A36/A36M carbon steel or ASTM A181/A181M forged steel.
3. Provide clamps with hardened steel cup-point set screws and lock-nuts for anchoring in

place.
H. Strut Clamps:  Two-piece pipe clamp.

1. Manufacturers:
a. Ferguson Enterprises Inc; <>
b. Or equal .
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c. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,
and hardware produced by a single manufacturer.

I. Insulation Clamps:  Two bolt-type clamps designed for installation under insulation.
1. Manufacturers:

a. Ferguson Enterprises Inc; <>
J. Pipe Hangers:  For a given pipe run use hangers of the same type and material.

1. Manufacturers:
a. Ferguson Enterprises Inc; <>
b. Or equal .

2. Material:  Malleable iron, ASTM A47/A47M; or carbon steel, ASTM A36/A36M.
3. Provide coated or plated hangers to isolate steel hangers from dissimilar metal tube or

pipe.
K. Intermediate Pipe Guides:  Use pipe clamps with oversize pipe sleeve that provides clearance

around pipe.
1. Pipe Diameter 6 inches and Smaller:  Provide minimum clearance of 0.16 inch.
2. Pipe Diameter 8 inches:  0.625 inch U-bolt.

L. Pipe Alignment Guides:  Galvanized steel.
1. Pipe Diameter 8 inches and Smaller:  Spider or sleeve type.

M. Dielectric Barriers:  Provide between metallic supports and metallic piping and associated items
of dissimilar type; acceptable dielectric barriers include rubber or plastic sheets or coatings
attached securely to pipe or item.

N. Non-Penetrating Rooftop Supports for Low-Slope Roofs:
1. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation; <>
b. Erico International Corporation, a brand of Pentair; <>
c. Ferguson Enterprises Inc; <>
d. PHP Systems/Design; <>
e. Unistrut, a brand of Atkore International Inc; <>
f. Or equal .

2. Provide steel pedestals with thermoplastic or rubber base that rest on top of roofing
membrane, not requiring any attachment to the roof structure and not penetrating the
roofing assembly, with support fixtures as specified.

3. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing
assembly.

4. Attachment/Support Fixtures:  As recommended by manufacturer, same type as indicated
for equivalent indoor hangers and supports.

5. Mounting Height:  Provide minimum clearance of 6 inches under supported component to
top of roofing.

O. Anchors and Fasteners:
1. Manufacturers - Mechanical Anchors:

a. Hilti, Inc; <>
b. ITW Red Head, a division of Illinois Tool Works, Inc; <>
c. Powers Fasteners, Inc; <>
d. Simpson Strong-Tie Company Inc; <>
e. Or equal .

2. Manufacturers - Powder-Actuated Fastening Systems:
a. Hilti, Inc; <>
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b. ITW Ramset, a division of Illinois Tool Works, Inc; <>
c. Powers Fasteners, Inc; <>:
d. Simpson Strong-Tie Company Inc; <>
e. Or equal .

3. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

4. Concrete:  Use expansion anchors or screw anchors.
5. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
6. Hollow Masonry:  Use toggle bolts.
7. Hollow Stud Walls:  Use toggle bolts.
8. Steel:  Use beam clamps, machine bolts, or welded threaded studs.
9. Sheet Metal:  Use sheet metal screws.
10. Wood:  Use wood screws.
11. Plastic and lead anchors are not permitted.

P. Pipe Installation Accessories:
1. Copper Pipe Supports:

a. Manufacturers:
1) HoldRite, a brand of Reliance Worldwide Corporation; <>
2) Or equal .
3) Source Limitations:  Furnish supports, associated fittings, accessories, and

hardware produced by a single manufacturer.
2. Thermal Insulated Pipe Supports:

a. Manufacturers:
1) HoldRite, a brand of Reliance Worldwide Corporation; <>
2) Or equal .
3) Source Limitations:  Furnish supports, associated fittings, accessories, and

hardware produced by a single manufacturer.
3. Overhead Pipe Supports:

a. Manufacturers:
1) HoldRite, a brand of Reliance Worldwide Corporation; <>
2) Or equal .
3) Source Limitations:  Furnish supports, associated fittings, accessories, and

hardware produced by a single manufacturer.
4. Plenum Pipe Supports:

a. Manufacturers:
1) HoldRite, a brand of Reliance Worldwide Corporation; <>
2) Or equal .
3) Source Limitations:  Furnish supports, associated fittings, accessories, and

hardware produced by a single manufacturer.
5. Inserts and Clamps:

a. Manufacturers:
1) HoldRite, a brand of Reliance Worldwide Corporation; <>:
2) Or equal .
3) Source Limitations:  Furnish supports, associated fittings, accessories, and

hardware produced by a single manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
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B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Provide independent support from building structure.  Do not provide support from piping,

ductwork, conduit, or other systems.
C. Unless specifically indicated or approved by Architect, do not provide support from suspended

ceiling support system or ceiling grid.
D. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
E. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
F. Provide thermal insulated pipe supports complete with hangers and accessories.  Install

thermal insulated pipe supports during the installation of the piping system.
G. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment.  Do not install equipment such that it relies on
its own weight for support.

H. Secure fasteners according to manufacturer's recommended torque settings.
I. Remove temporary supports.

3.03 FIELD QUALITY CONTROL
A. See Section 014000 - Quality Requirements, for additional requirements.
B. Inspect support and attachment components for damage and defects.
C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer.  Replace components that exhibit signs of corrosion.
D. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 230548
VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Vibration isolation requirements.
B. Vibration-isolated equipment support bases.
C. Vibration isolators.

1.02 RELATED REQUIREMENTS
A. Section 033000 - Cast-in-Place Concrete.
B. Section 055000 - Metal Fabrications:  Materials and requirements for fabricated metal supports.

1.03 REFERENCE STANDARDS
A. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate selection and arrangement of vibration isolation and/or seismic control
components with the actual equipment to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has

fully cured in accordance with Section 033000.
1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for products,

including materials, fabrication details, dimensions, and finishes.
1. Vibration Isolators:  Include rated load capacities and deflections; include information on

color coding or other identification method for spring element load capacities.
1.06 QUALITY ASSURANCE

A. Comply with applicable building code.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Vibration and Seismic Controls for
HVAC 

230548 - 2 
CDI Infrastructure LLC

 dba L.R. Kimball

PART 2  PRODUCTS
2.01 VIBRATION ISOLATION REQUIREMENTS

A. Design and provide vibration isolation systems to reduce vibration transmission to supporting
structure from vibration-producing HVAC equipment and/or HVAC connections to vibration-
isolated equipment.

B. Comply with applicable general recommendations of ASHRAE (HVACA), where not in conflict
with other specified requirements:

C. General Requirements:
1. Select vibration isolators to provide required static deflection.
2. Select vibration isolators for uniform deflection based on distributed operating weight of

actual installed equipment.
3. Select vibration isolators for outdoor equipment to comply with wind design requirements.
4. Select vibration-isolated equipment support bases and associated vibration isolators to

provide minimum 2 inch operating clearance beneath base unless otherwise indicated.
D. Equipment Isolation:

1. Equipment <>:  <>.
a. Location:  Outdoor.
b. Mounting:  Vibration-isolated curb rails.
c. Base Depth:  4 inches.
d. Isolator Type (Non-Seismic Application):  Housed spring isolators.
e. Isolator Static Deflection:  2 inches.

2.02 VIBRATION ISOLATORS
A. Manufacturers:

1. Vibration Isolators:
a. Kinetics Noise Control, Inc; <>
b. Mason Industries; <>
c. Vibration Eliminator Company, Inc; <>
d. Or equal .

2. Source Limitations:  Furnish vibration-isolators and associated accessories produced by a
single manufacturer and obtained from a single supplier.

B. General Requirements:
1. Resilient Materials for Vibration Isolators:  Oil, ozone, and oxidant resistant.
2. Spring Elements for Spring Isolators:

a. Color code or otherwise identify springs to indicate load capacity.
b. Lateral Stability:  Minimum lateral stiffness to vertical stiffness ratio of 0.8.
c. Designed to operate in the linear portion of their load versus deflection curve over

deflection range of not less than 50 percent above specified deflection.
d. Designed to provide additional travel to solid of not less than 50 percent of rated

deflection at rated load.
e. Selected to provide designed deflection of not less than 75 percent of specified

deflection.
f. Selected to function without undue stress or overloading.

C. Vibration Isolators for Non-Seismic Applications:
1. Housed Spring Isolators:

a. Description:  Isolator assembly consisting of single or multiple free-standing, laterally
stable steel spring(s) within a metal housing.
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b. Furnished with integral elastomeric snubbing elements, non-adjustable type, for
limiting equipment movement and preventing metal-to-metal contact between
housing elements.

c. Bottom Load Plate:  Steel with non-skid elastomeric isolator pad with provisions for
bolting to supporting structure as required.

d. Furnished with integral leveling device for positioning and securing supported
equipment.

2. Spring Isolator Hangers, Non-Seismic:
a. Description:  Isolator assembly designed for installation in hanger rod suspension

system utilizing single or multiple free-standing, laterally stable steel spring(s) in
series with an elastomeric element for the lower hanger rod connection.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short circuiting of isolation.

2.03 ACOUSTICAL AND VIBRATION ISOLATORS
A. General Requirements:

1. Acoustical Isolation System:  Through-stud isolators, pipe clamps, riser clamp pads,
neoprene and felt lining material and associated support brackets.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control

components and associated attachments.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)

evaluation report conditions of use where applicable.
C. Secure fasteners according to manufacturer's recommended torque settings.
D. Field-Welding (where approved by Architect):  Comply with Section 055000.
E. Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic

relative displacements as indicated or as required.
F. Vibration Isolation Systems:

1. Spring Isolators:
a. Position equipment at operating height; provide temporary blocking as required.
b. Lift equipment free of isolators prior to lateral repositioning to avoid damage to

isolators.
c. Level equipment by adjusting isolators gradually in sequence to raise equipment

uniformly such that excessive weight or stress is not placed on any single isolator.
2. Isolator Hangers:

a. Use precompressed isolator hangers where required to facilitate installation and
prevent damage to equipment utility connection provisions.

b. Locate isolator hangers at top of hanger rods in accordance with manufacturer's
instructions.

3. Clean debris from beneath vibration-isolated equipment that could cause short circuiting of
isolation.
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4. Use elastomeric grommets for attachments where required to prevent short circuiting of
isolation.

5. Adjust isolators to be free of isolation short circuits during normal operation.
6. Do not overtighten fasteners such that resilient material isolator pads are compressed

beyond manufacturer's maximum recommended deflection.
3.03 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.
B. Inspect vibration isolation and/or seismic control components for damage and defects.
C. Vibration Isolation Systems:

1. Verify isolator static deflections.
2. Verify required clearance beneath vibration-isolated equipment support bases.
3. Verify vibration isolation performance during normal operation; investigate sources of

isolation short circuits.
D. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic control

components.
END OF SECTION
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SECTION 230553
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Pipe markers.

1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems.
B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.
C. Product Data:  Provide manufacturers catalog literature for each product required.
D. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.

PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Heat Pumps, Rooftop Units, Heating and Ventiliation Units: Nameplates
B. Control Panels:  Nameplates.
C. Pumps:  Nameplates.

2.02 NAMEPLATES
A. Manufacturers:

1. Advanced Graphic Engraving, LLC; <>
2. Brimar Industries, Inc; <>
3. Craftmark Pipe Markers; <>
4. Kolbi Pipe Marker Co; <>
5. Seton Identification Products, a Tricor Direct Company; <>:
6. Or equal .

B. Letter Color:  White.
C. Letter Height:  1/2 inch.
D. Background Color:  Black.
E. Plastic:  Comply with ASTM D709.

2.03 PIPE MARKERS
A. Manufacturers:

1. Brady Corporation; <>
2. Brimar Industries, Inc; <>
3. Craftmark Pipe Markers; <>
4. Kolbi Pipe Marker Co; <>
5. MIFAB, Inc; <>:  www.mifab.com/#sle.
6. Seton Identification Products, a Tricor Company; <>

B. Color:  Comply with ASME A13.1.
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C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.

D. Color code as follows:
1. Heating, Cooling, and Boiler Feedwater:  Green with white letters.

PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
3.02 INSTALLATION

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.

END OF SECTION
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SECTION 230593
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.
B. Testing, adjustment, and balancing of  hydronic and refrigerating  systems.
C. Measurement of final operating condition of HVAC systems.

1.02 REFERENCE STANDARDS
A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition.
B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC

Systems.
C. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be

followed and the specific approach for each system and component.
1. Include at least the following in the plan:

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

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

c. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

d. Final test report forms to be used.
e. Procedures for formal deficiency reports, including scope, frequency and distribution.

C. Control System Coordination Reports:  Communicate in writing to the controls installer all
setpoint and parameter changes made or problems and discrepancies identified during TAB
that affect, or could affect, the control system setup and operation.

D. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.
1. Revise TAB plan to reflect actual procedures and submit as part of final report.
2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final

copies for Architect and for inclusion in operating and maintenance manuals.
3. Include actual instrument list, with manufacturer name, serial number, and date of

calibration.
4. Form of Test Reports:  Where the TAB standard being followed recommends a report

format use that; otherwise, follow ASHRAE Std 111.
5. Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
1. AABC (NSTSB), AABC National Standards for Total System Balance.
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2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of
Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.

3. SMACNA (TAB).
B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work

prior to Substantial Completion of the project.
C. Where HVAC systems and/or components interface with life safety systems, including fire and

smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

D. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this

section.
2. Having minimum of three years documented experience.
3. Certified by one of the following:

a. AABC, Associated Air Balance Council; upon completion submit AABC National
Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy

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

3.02 EXAMINATION
A. Verify that systems are complete and operable before commencing work.  Ensure the following

conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place.  If required, install temporary media in addition to final

filters.
5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Hydronic systems are flushed, filled, and vented.
13. Pumps are rotating correctly.
14. Proper strainer baskets are clean and in place.
15. Service and balance valves are open.

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

C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION

A. Hold a pre-balancing meeting at least one week prior to starting TAB work.
1. Require attendance by all installers whose work will be tested, adjusted, or balanced.
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3.04 ADJUSTMENT TOLERANCES
A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems

and plus or minus 10 percent of design for return and exhaust systems.
B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to

space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design.
C. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.

3.05 RECORDING AND ADJUSTING
A. Ensure recorded data represents actual measured or observed conditions.
B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings

to be restored.  Set and lock memory stops.
C. Mark on drawings the locations where traverse and other critical measurements were taken and

cross reference the location in the final report.
D. After adjustment, take measurements to verify balance has not been disrupted or that such

disruption has been rectified.
E. Leave systems in proper working order, replacing belt guards, closing access doors, closing

doors to electrical switch boxes, and restoring thermostats to specified settings.
3.06 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities at site altitude.

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

C. Measure air quantities at air inlets and outlets.
D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts

and noise.
E. Use volume control devices to regulate air quantities only to extend that adjustments do not

create objectionable air motion or sound levels.  Effect volume control by duct internal devices
such as dampers and splitters.

F. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required.
 Vary branch air quantities by damper regulation.

G. Provide system schematic with required and actual air quantities recorded at each outlet or
inlet.

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

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

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

K. Where modulating dampers are provided, take measurements and balance at extreme
conditions. Balance variable volume systems at maximum air flow rate, full cooling, and at
minimum air flow rate, full heating.

L. Measure building static pressure and adjust supply, return, and exhaust air systems to provide
required relationship between each to maintain approximately 0.05 inches positive static
pressure near the building entries.
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3.07 WATER SYSTEM PROCEDURE
A. Adjust water systems to provide required or design quantities.
B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gages to

determine flow rates for system balance.  Where flow metering devices are not installed, base
flow balance on temperature difference across various heat transfer elements in the system.

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements
prior to thermal testing.  Perform balancing by measurement of temperature differential in
conjunction with air balancing.

D. Effect system balance with automatic control valves fully open to heat transfer elements.
E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and

fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point.
3.08 SCOPE

A. Test, adjust, and balance the following:
1. HVAC Pumps.
2. Packaged Roof Top Heating/Cooling Units.
3. Packaged Terminal Air Conditioning Units.
4. Packaged Indoor, Air-Cooled Heat Pump Units.
5. Air Coils.
6. Air Handling Units.
7. Fans.
8. Air Inlets and Outlets.

3.09 MINIMUM DATA TO BE REPORTED
A. Electric Motors:

1. Manufacturer.
2. Model/Frame.
3. HP/BHP.
4. Phase, voltage, amperage; nameplate, actual, no load.
5. RPM.
6. Service factor.
7. Starter size, rating, heater elements.
8. Sheave Make/Size/Bore.

B. Pumps:
1. Identification/number.
2. Manufacturer.
3. Size/model.
4. Impeller.
5. Service.
6. Design flow rate, pressure drop, BHP.
7. Actual flow rate, pressure drop, BHP.
8. Discharge pressure.
9. Suction pressure.
10. Total operating head pressure.
11. Shut off, discharge and suction pressures.
12. Shut off, total head pressure.

C. Heating Coils:
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1. Identification/number.
2. Location.
3. Service.
4. Manufacturer.
5. Air flow, design and actual.
6. Water flow, design and actual.
7. Water pressure drop, design and actual.
8. Entering water temperature, design and actual.
9. Leaving water temperature, design and actual.
10. Entering air temperature, design and actual.
11. Leaving air temperature, design and actual.
12. Air pressure drop, design and actual.

D. Air Moving Equipment:
1. Inlet pressure.
2. Discharge pressure.
3. Sheave Make/Size/Bore.
4. Number of Belts/Make/Size.
5. Fan RPM.

E. Return Air/Outside Air:
1. Identification/location.
2. Design air flow.
3. Actual air flow.
4. Design return air flow.
5. Actual return air flow.
6. Design outside air flow.
7. Actual outside air flow.
8. Return air temperature.
9. Outside air temperature.
10. Required mixed air temperature.
11. Actual mixed air temperature.
12. Design outside/return air ratio.
13. Actual outside/return air ratio.

F. Exhaust Fans:
1. Location.
2. Manufacturer.
3. Model number.
4. Serial number.
5. Air flow, specified and actual.
6. Total static pressure (total external), specified and actual.
7. Inlet pressure.
8. Discharge pressure.
9. Sheave Make/Size/Bore.
10. Number of Belts/Make/Size.
11. Fan RPM.

G. Duct Traverses:
1. System zone/branch.
2. Duct size.
3. Area.
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4. Design velocity.
5. Design air flow.
6. Test velocity.
7. Test air flow.
8. Duct static pressure.
9. Air temperature.
10. Air correction factor.

END OF SECTION
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SECTION 230713
DUCT INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Duct insulation.
B. Duct liner.
C. Insulation jackets.

1.02 REFERENCE STANDARDS
A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric).
C. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by

Means of the Heat Flow Meter Apparatus.
D. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular

Thermal Insulation in Sheet and Tubular Form.
E. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for

Commercial and Industrial Applications.
F. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation.
G. ASTM C916 - Standard Specification for Adhesives for Duct Thermal Insulation.
H. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and

Sound Absorbing Material).
I. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
J. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials.
K. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to

Fungi.
L. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for each service, and locations.
C. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable

workmanship and that installation standards will be achieved.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum three years of experienceand approved by manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site in original factory packaging, labelled with manufacturer's

identification, including product density and thickness.
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B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical
damage, by storing in original wrapping.

1.06 FIELD CONDITIONS
A. Maintain ambient temperatures and conditions required by manufacturers of adhesives,

mastics, and insulation cements.
B. Maintain temperature during and after installation for minimum period of 24 hours.

PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER, FLEXIBLE
A. Manufacturer:

1. Johns Manville; <>
2. JP Lamborn Co
3. Knauf Insulation
4. Owens Corning Corporation; <>
5. CertainTeed Corporation; <>
6. Or equal .

B. Insulation:  ASTM C553; flexible, noncombustible blanket.
1. 'K' value:  0.25 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  250 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent by weight.

C. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Secure with pressure sensitive tape.

D. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure

sensitive rubber based adhesive.
E. Outdoor Vapor Barrier Mastic:

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color.
F. Tie Wire:  Annealed steel, 16 gage, 0.0508 inch diameter.

2.03 GLASS FIBER, RIGID
A. Manufacturer:

1. Johns Manville; <>
2. Knauf Insulation; <>
3. Owens Corning Corporation
4. CertainTeed Corporation; <>

B. Insulation:  ASTM C612; rigid, noncombustible blanket.
1. 'K' Value:  0.24 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  450 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent.
4. Minimum Density:  6.0 lb/cu ft.

C. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
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2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM
E96/E96M.

3. Secure with pressure sensitive tape.
D. Vapor Barrier Tape:

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure
sensitive rubber based adhesive.

E. Indoor Vapor Barrier Finish:
1. Cloth:  Untreated; 9 oz/sq yd weight, glass fabric.
2. Vinyl emulsion type acrylic, compatible with insulation, black color.

2.04 JACKETS
A. Canvas Jacket:  UL listed 6 oz/sq yd plain weave cotton fabric treated with dilute fire retardant

lagging adhesive.
1. Lagging Adhesive:

a. Compatible with insulation.
B. Mineral Fiber (Outdoor) Jacket:  Asphalt impregnated and coated sheet, 50 lb/square.
C. Aluminum Jacket:  ASTM B209 (ASTM B209M).

1. Thickness:  0.016 inch sheet.
2. Finish:  Embossed.
3. Joining:  Longitudinal slip joints and 2 inch laps.
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.
5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

2.05 DUCT LINER
A. Manufacturers:

1. Armacell LLC
2. Ductmate Industries, Inc, a DMI Company; <>
3. Johns Manville; <>
4. Knauf Insulation; <>
5. Owens Corning Corporation
6. CertainTeed Corporation; <>
7. Or equal .

B.
C. Elastomeric Foam Insulation:  Preformed flexible elastomeric cellular rubber insulation

complying with ASTM C534/C534M Grade 1, in sheet form.
1. Minimum Service Temperature:  Minus 40 degrees F.
2. Maximum Service Temperature:  180 degrees F.
3. Fungal Resistance:  No growth when tested according to ASTM G21.
4. Apparent Thermal Conductivity:  Maximum of 0.28 at 75 degrees F.
5. Minimum Noise Reduction Coefficients:

a. 1 inch Thickness:  0.40.
6. Erosion Resistance:  Does not show evidence of breaking away, flaking off, or

delamination at velocities of 10,000 fpm per ASTM C1071.
7. Connection:  Waterproof vapor barrier adhesive.

D. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.  Comply
with ASTM C916.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that ducts have been tested before applying insulation materials.
B. Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Insulated ducts conveying air below ambient temperature:

1. Provide insulation with vapor barrier jackets.
2. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
3. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections,

and expansion joints.
C. Insulated ducts conveying air above ambient temperature:

1. Provide with or without standard vapor barrier jacket.
2. Insulate fittings and joints.  Where service access is required, bevel and seal ends of

insulation.
D. Ducts Exposed in Mechanical Equipment Rooms or Finished Spaces (below 10 feet above

finished floor):  Finish with canvas jacket sized for finish painting.
3.03 SCHEDULES

A. Exhaust Ducts Within 10 ft of Exterior Openings:
1. 2" Thick, Flexible or Rigid Glass Fiber Insulation

B. Outside Air Intake Ducts:
1. 2" Thick, Flexible or Rigid Glass Fiber Insulation

C. Plenums:
1. 2" Thick, Flexible or Rigid Glass Fiber Insulation

D. Plenums (Cooling System):
1. 2" Thick, Flexible or Rigid Glass Fiber Insulation

E. Supply and Return Ducts:
1. 2" Thick, Flexible or Rigid Glass Fiber Insulation
2. 1" Duct Liner within 15 feet of fan discharge

END OF SECTION
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SECTION 230719
HVAC PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
B. Jackets and accessories.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 232300 - Refrigerant Piping:  Placement of inserts.

1.03 REFERENCE STANDARDS
A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric).
C. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal

Transmission Properties by Means of the Guarded-Hot-Plate Apparatus.
D. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement.
E. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and

Finishing Cement.
F. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular

Thermal Insulation in Sheet and Tubular Form.
G. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation.
H. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic

Stainless Steel.
I. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
J. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials.
K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for each service, and locations.
C. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable

workmanship and installation standards will be achieved.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section with minimum three years of experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site, labeled with manufacturer's identification, product density, and

thickness.
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1.07 FIELD CONDITIONS
A. Maintain ambient conditions required by manufacturers of each product.
B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER, RIGID
A. Manufacturers:

1. CertainTeed Corporation; <>
2. Johns Manville Corporation; <>
3. Knauf Insulation
4. Owens Corning Corporation
5. Or equal .

B. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible, with wicking material
to transport condensed water to the outside of the system for evaporation to the atmosphere.
1. K Value:  ASTM C177, 0.23 at 75 degrees F.
2. Maximum Service Temperature:  220 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

C. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches.

D. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
E. Vapor Barrier Lap Adhesive:  Compatible with insulation.
F. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.
G. Fibrous Glass Fabric:

1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Blanket:  1.0 lb/cu ft density.
3. Weave:  5 by 5.

H. Indoor Vapor Barrier Finish:
1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Vinyl emulsion type acrylic, compatible with insulation, black color.

I. Outdoor Vapor Barrier Mastic:  Vinyl emulsion type acrylic or mastic, compatible with insulation,
black color.

J. Insulating Cement:  ASTM C449.
2.03 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A. Manufacturer:
1. Aeroflex USA, Inc
2. Armacell LLC
3. K-Flex USA LLC
4. Or equal .

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1; use molded tubular material wherever possible.
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1. Minimum Service Temperature:  Minus 40 degrees F.
2. Maximum Service Temperature:  180 degrees F.
3. Connection:  Waterproof vapor barrier adhesive.

C. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.
1. Manufacturers:

a. Aeroflex USA, Inc
b. Or equal .
c. Substitutions:  See Section 016000 - Product Requirements.

2.04 JACKETS
A. Aluminum Jacket:  ASTM B209 (ASTM B209M) formed aluminum sheet.

1. Thickness:  0.016 inch sheet.
2. Finish:  Embossed.
3. Joining:  Longitudinal slip joints and 2 inch laps.
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.
5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Exposed Piping:  Locate insulation and cover seams in least visible locations.
C. Insulated pipes conveying fluids below ambient temperature; insulate entire system including

fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.

D. Glass fiber insulated pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied; secure with self-sealing

longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

E. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.
F. Glass fiber insulated pipes conveying fluids above ambient temperature.

1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.
 Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.
 Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

G. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert location:  Between support shield and piping and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
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5. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating
material suitable for the planned temperature range.

H. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish
at supports, protrusions, and interruptions.  At fire separations, refer to Section 078400.

I. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above
finished floor):  Finish with canvas jacket sized for finish painting.

J. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement.  Cover with aluminum jacket with seams located on bottom side of
horizontal piping.  Provide two coats of UV resistant finish for flexible elastomeric cellular
insulation without jacketing.

3.03 SCHEDULE
A. Heating Systems:

1. Heating Water Supply and Return:
a. Piping less than 1-1/2": Rigid Glass Fiber Insulation, 1.5" Thick
b. Piping 1-1/2" and greater: Rigid Glass Fiber Insulation, 2.0" Thick

B. Cooling Systems:
1. Condensate Drains from Cooling Coils:

a. All piping: Rigid Glass Fiber Insulation, 1.0" Thick
2. Refrigerant Hot Gas and Suction:

a. All piping: Flexible Elastomeric Insulation, 1.0' Thick
END OF SECTION
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SECTION 230923
DIRECT DIGITAL CONTROL SYSTEM FOR HVAC

PART 1  GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 RELATED SECTIONS
A. This Section includes the Building Management System (BMS) control equipment for HVAC

systems and components, including open protocol control components for terminal heating and
cooling units.  Depending on the scope of the project, the complete specification may have
numerous sections that interface to this section, including several from Division 25, 26, & 28.

1.03 STANDARD TERMS
A. Standard

1. ASHRAE:  American Society Heating, Refrigeration, Air Conditioning Engineers
2. AHU:  Air Handling Unit
3. BACnet:  Building Automation Controls Network
4. BMS:  Building Management System
5. DDC:  Direct Digital Control
6. EIA:  Electronic Industries Alliance
7. GUI:  Graphical User Interface
8. HVAC: Heating, Ventilation, and Air Conditioning
9. IEEE:  Institute Electrical Electronic Engineers
10. MER:  Mechanical Equipment Room
11. PID:  Proportional, Integral, Derivative
12. VAV:  Variable Air Volume Box

B. Communications and protocols
1. ARP:  Address Resolution Protocol
2. BACnet: Building Automation and Control Networks
3. CORBA:  Common Object Request Broker Architecture
4. CSMA/CD:  Carrier Sense Multiple Access/Collision Detect
5. DDE:  Dynamic Data Exchange
6. FTP:  File Transfer Protocol
7. FTT:  Free Topology Transceivers
8. HTTP: Hyper Text Transfer Protocol
9. IIOP:  Internet Inter-ORB Protocol
10. IP:  Internet Protocol
11. LAN:  Local Area Network
12. LON:  Echelon Communication - Local Operating Network
13. MS/TP: Master Slave Token Passing
14. OBIX: Open Building Information Exchange
15. ODBC: Open Database Connectivity
16. ORB:  Object Request Broker
17. SNVT: Standard Network Variables Types
18. SQL: Structured Query Language
19. UDP:  User Datagram Protocol
20. XML:  eXtensible Markup Language
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C. Controllers
1. ASD:  Application Specific Device
2. AAC:  Advanced Application Controller
3. ASC:  Application Specific Controller.
4. CAC:  Custom Application Controller.
5. DCU:  Distributed Control Unit
6. LCM:  Local Control Module
7. MC:  MicroControllers
8. MP:  Multi-purpose
9. MPC: Multi-purpose Controller
10. MPV:  Multi-purpose VAV controller
11. NSC:  Network Server Controller
12. PEM:  Package Equipment Module
13. PPC:  Programmable Process Controller
14. RC: Room controller
15. SDCU:  Standalone Digital Control Units
16. SLC:  Supervisory Logic Controller
17. UEC:  Unitary Equipment Controller
18. VAVDDC:  Variable Air Volume Direct Digital Controller

D. Tools and Software
1. AFDD:  Automated Fault Detection and Diagnostic
2. APEO:  Automated Predictive Energy Optimization
3. DR:  Demand Response
4. CCDT: Configuration, Commissioning and Diagnostic Tool
5. BPES: BACnet Portable Engineering Station
6. LPES: LON Portable Engineering Station
7. POT: Portable Operator’s Terminal
8. PEMS:  Power and Energy Management Software

1.04 QUALIFICATIONS OF BIDDER
A. All bidders must be building automation contractors in the business of installing direct digital

control building automation systems for a minimum of 3 years.
1. The Building Management System contractor shall have a full service facility within 50

miles of the project that is staffed with engineers trained and certified by the manufacturer
in the configuration, programming and service of the automation system. The contractor’s
technicians shall be fully capable of providing instructions and routine emergency
maintenance service on all system components.

1.05 SCOPE OF WORK
A. The Contractor shall furnish and install a complete building automation system including all

necessary hardware and all operating and applications software necessary to perform the
control sequences of operation as called for in this specification.   Network level components of
the system - workstations, servers, etc. shall communicate using the BACnet protocol, as
defined by ASHRAE Standard 135-2004. No gateways shall be used for communication to
controllers furnished under this section.
1. At a minimum, provide controls for the following:

a. Air Handling Units
b. Cabinet unit heater controls
c. Exhaust and Supply Fans
d. Finned tube radiation control
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e. Hot Water Loop Pumps
f. Power wiring to DDC devices, smoke control dampers and BAS panels except as

otherwise specified
g. Rooftop Units
h. Unit Ventilators
i. Variable Frequency Drives

B. Except as otherwise noted, the control system shall consist of all necessary Ethernet Network
Controllers, Standalone Digital Control Units, Room Controllers, workstations, software,
sensors, transducers, relays, valves, dampers, damper operators, control panels, and other
accessory equipment, along with a complete system of electrical interlocking wiring to fill the
intent of the specification and provide for a complete and operable system.  Except as
otherwise specified, provide operators for equipment such as dampers if the equipment
manufacturer does not provide these.  Coordinate requirements with the various Contractors.

C. The BAS contractor shall review and study all HVAC drawings and the entire specification to
familiarize themselves with the equipment and system operation and to verify the quantities and
types of dampers, operators, alarms, etc. to be provided.

D. All interlocking wiring, wiring and installation of control devices associated with the equipment
listed below shall be provided under this Contract.  When the BAS system is fully installed and
operational, the BAS Contractor and representatives of the Owner will review and check out the
system - see System Acceptance and Testing section of this document.  At that time, the BAS
contractor shall demonstrate the operation of the system and prove that it complies with the
intent of the drawings and specifications.

E. Provide services and manpower necessary for commissioning of the system in coordination
with the HVAC Contractor, Balancing Contractor and Owner’s representative.

F. All work performed under this section of the specifications will comply with all governing codes,
laws and governing bodies.  If the drawings and/or specifications are in conflict with governing
codes, the Contractor, with guidance from the engineer, shall submit a proposal with
appropriate modifications to the project to meet code restrictions.  If this specification and
associated drawings exceed governing code requirements, the specification will govern.  The
Contractor shall obtain and pay for all necessary construction permits and licenses.

1.06 SYSTEM DESCRIPTION
A. In accordance to the scope of work, the system shall also provide a graphical, web-based,

operator interface that allows for instant access to any system through a standard browser. The
contractor must provide PC-based programming workstations, operator workstations and
microcomputer controllers of modular design providing distributed processing capability, and
allowing future expansion of both input/output points and processing/control functions.
For this project, the system shall consist of the following components:
1. Web-Based Operator Workstations: The BAS Contractor shall furnish licenses for web

connection to the BAS system. Web-based users shall have access to all system points
and graphics, shall be able to receive and acknowledge alarms, and shall be able to
control setpoints and other parameters. All engineering work, such as trends, reports,
graphics, etc. that are accomplished from the WorkStation shall be available for viewing
through the web browser interface without additional changes. The web-based interface
must conform to the B-OWS BACnet device profile. There will be no need for any
additional computer based hardware to support the web-based user interface.

2. Ethernet-based Network Router and/or Network Server Controller(s): The BAS Contractor
shall furnish needed quantity of Ethernet-based Network Server Controllers as described
in Part 2 of the specification. These controllers will connect directly to the Operator
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Workstation over Ethernet at a minimum of 100mbps, and provide communication to the
Standalone Digital Control Units and/or other Input/Output Modules. Network Server
Controllers shall conform to BACnet device profile B-BC. Network controllers that utilize
RS232 serial communications or ARCNET to communicate with the workstations will not
be accepted. Network Controllers shall be tested and certified by the BACnet Testing
Laboratory (BTL) as BACnet Building Controllers (B-BC).

3. Standalone Digital Control Units (SDCUs): Provide the necessary quantity and types of
SDCUs to meet the requirements of the project for mechanical equipment control
including air handlers, central plant control, and terminal unit control. Each SDCU will
operate completely standalone, containing all of the I/O and programs to control its
associated equipment. Each BACnet protocol SDCU shall conform to the BACnet device
profile B-AAC. BACnet SDCUs shall be tested and certified by the BACnet Testing
Laboratory (BTL) as BACnet Advanced Application Controllers (B-AAC).

B. The Local Area Network (LAN) shall be either a 10 or 100 Mpbs Ethernet network supporting
BACnet, Modbus, XML and HTTP for maximum flexibility for integration of building data with
enterprise information systems and providing support for multiple Network Server Controllers
(NSCs), user workstations and a local host computer system.

C. The Enterprise Ethernet (IEEE 802.3) LAN shall utilize Carrier Sense Multiple/Access/Collision
Detect (CSMA/CD), Address Resolution Protocol (ARP) and User Datagram Protocol (UDP)
operating at 10 or 100 Mbps.

D. The system shall enable an open architecture that utilizes EIA standard 709.1, the LonTalk™
protocol and/or ANSI / ASHRAE™ Standard 135-2004, BACnet functionality to assure
interoperability between all system components. Native support for the LonTalk™ protocol and
the ANSI / ASHRAE™ Standard 135-2004, BACnet protocol are required to assure that the
project is fully supported by the HVAC open protocols to reduce future building maintenance,
upgrade, and expansion costs.

E. The system shall enable an architecture that utilizes a MS/TP selectable 9.6-76.8 KBaud
protocol, as a common communication protocol between controllers and integral ANSI /
ASHRAE™ Standard 135-2004, BACnet functionality to assure interoperability between all
system components.   The AAC shall be capable of communicating as a MS/TP device or as a
BACnet IP device communicating at 10/100 Mbps on a TCP/IP trunk.  The ANSI / ASHRAE™
Standard 135-2004, BACnet protocol is required to assure that the project is fully supported by
the leading HVAC open protocol to reduce future building maintenance, upgrade, and
expansion costs.

F. LonTalk™ packets may be encapsulated into TCP/IP messages to take advantage of existing
infrastructure or to increase network bandwidth where necessary or desired.
1. Any such encapsulation of the LonTalk™ protocol into IP datagrams shall conform to

existing LonMark™ guide functionality lines for such encapsulation and shall be based on
industry standard protocols.

2. The products used in constructing the BMS shall be LonMark™ compliant.
3. In those instances in which Lon-Mark™ devices are not available, the BMS contractor

shall provide device resource files and external interface definitions for LonMark devices.
G. The software tools required for network management of the LonTalk™ protocol and the ANSI /

ASHRAE™ Standard 135-2004, BACnet protocol must be provided with the system. Drawings
are diagrammatic only. Equipment and labor not specifically referred to herein or on the plans
and are required to meet the functional intent, shall be provided without additional cost to the
Owner. BACnet clients shall comply with the BACnet Operator Workstation (B-OWS) device
profile; with the ability to support data read and write functionality.  Physical connection of
BACnet devices shall be via Ethernet IP or MS/TP.  Physical connection of LonWorks devices
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shall be via Ethernet IP or FTT-10A.
H. The system shall provide support for  Modbus TCP and RTU protocols natively, and not require

the use of gateways.
I. Complete temperature control system to be DDC with electronic sensors and electronic/electric

actuation of Mechanical Equipment Room (MER) valves and dampers and electronic actuation
of terminal equipment valves and actuators as specified herein. The BMS is intended to
seamlessly connect devices throughout the building regardless of subsystem type, i.e. variable
frequency drives, low voltage lighting systems, electrical circuit breakers, power metering and
card access should easily coexist on the same network channel.
1. The supplied system must incorporate the ability to access all data using HTML5 enabled

browsers without requiring proprietary operator interface and configuration programs. The
system shall not require JAVA to be enabled in the browser.

2. Data shall reside on a supplier-installed server for all database access.
3. A hierarchical topology is required to assure reasonable system response times and to

manage the flow and sharing of data without unduly burdening the customer’s internal
Intranet network.

J. All work described in this section shall be installed, wired, circuit tested and calibrated by
factory certified technicians qualified for this work and in the regular employment of the
approved manufacturer's local field office. The approved manufacturer's local field office shall
have a minimum of 3 years of installation experience with the manufacturer and shall provide
documentation in the bid and submittal package verifying longevity of the installing company's
relationship with the manufacturer when requested.  Supervision, hardware and software
engineering, calibration and checkout of the system shall be by the employees of the approved
manufacturer's local field office and shall not be subcontracted.  The control contractor shall
have an in place support facility within 50 miles of the site with factory certified technicians and
engineers, spare parts inventory and all necessary test and diagnostic equipment for the
installed system, and the control contractor shall have 24 hours/day, 7 days/week emergency
service available.

K. Provide the Commissioning, configuration and diagnostic tool (CCDT), color display personnel
computer, software, and interfaces to provide uploading/downloading of High Point Count
Controllers (AAC), Unitary Equipment Controllers (UEC) and VAV controllers (VAVDDC),
monitoring all BACnet objects, monitoring overrides of all controller physical input/output points,
and editing of controller resident time schedules.

L. The system shall have the capability to provide a web-enabled PEMS (power and energy
management system) monitoring system intended to monitor an entire electrical distribution
infrastructure, from incoming utility feeds down to low voltage distribution points.  It shall be
designed to monitor and manage energy consumption throughout an enterprise, whether within
a single facility or across a network of facilities, to improve energy availability and reliability, and
to measure and manage energy efficiency.  It shall be a standard product offering with no
custom programming required.  It shall provide a seamless user experience (““Single pane of
glass””) for managing the mechanical systems (HVAC and lighting) and monitoring the power
distribution system (transformers, breakers, relays, switches, capacitors, UPS, invertors, etc.)
 Pricing is to be a separate line item from the BAS proposal.  See specification 26 09 13 for
exact requirements.

M. The system shall provide an app running on a fixed or mobile device (iOS (iPad), Android
(tablet), Windows) offering a consistent, aesthetic, customized graphical interface, that allows to
aggregate in a graphical manner various types of services such as room temperature control,
lighting control, curtain control, remote TV, etc.  System shall communicate via web services
and have the ability to be designed once and deployed to multiple devices at the same time.



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Direct Digital Control System for
HVAC 

230923 - 6 
CDI Infrastructure LLC

 dba L.R. Kimball

 Pricing is to be a separate line item from the BAS proposal.  Provide costs for develop and
deploy and tiered costs for multiple levels of device purchases.

1.07 WORK BY OTHERS
A. The BAS Contractor shall cooperate with other contractors performing work on this project

necessary to achieve a complete and neat installation.  To that end, each contractor shall
consult the drawings and specifications for all trades to determine the nature and extent of
others’ work.

B. The BAS Contractor shall furnish all Airflow Stations, Control Dampers, Control Valves, Flow
Meters, Flow Switches, Refrigerant  Pressure/Transducers, Sensor Wells and other similar
equipment for installation by the Mechanical Contractor and/or others.

C. The BAS Contractor shall provide field supervision to the designated contractor for the
installation of the following:
1. Automatic control dampers
2. Blank-off plates for dampers that are smaller than duct size.
3. Sheet metal baffles plates to eliminate stratification.
4. The Electrical Contractor shall provide:

a. All 120VAC power wiring to motors, heat trace, junction boxes for power to BAS
panels.

b. Auxiliary contact (pulse initiator) on the electric meter for central monitoring of kWh
and KW.  Electrical Contractor shall provide the pulse rate for remote readout to the
BAS. BAS contractor to coordinate this with the electrical contractor.

1.08 CODE COMPLIANCE
A. Provide BAS components and ancillary equipment, which are UL-916 listed and labeled.
B. All equipment or piping used in conditioned air streams, spaces or return air plenums shall

comply with NFPA 90A Flame/Smoke/Fuel contribution rating of 25/50/0 and all applicable
building codes or requirements.

C. All wiring shall conform to the National Electrical Code.
D. All smoke dampers shall be rated in accordance with UL 555S.
E. Comply with FCC rules, Part 15 regarding Class A radiation for computing devices and low

power communication equipment operating in commercial environments.
F. Comply with FCC, Part 68 rules for telephone modems and data sets.

1.09 SUBMITTALS
A. All shop drawings shall be prepared in Visio Professional or AutoCAD software.  In addition to

the drawings, the Contractor shall furnish a CD containing the identical information.  Drawings
shall be B size or larger.

B. Shop drawings shall include a riser diagram depicting locations of all controllers and
workstations, with associated network wiring.  Also included shall be individual schematics of
each mechanical system showing all connected points with reference to their associated
controller. Typicals will be allowed where appropriate.

C. Submittal data shall contain manufacturer's data on all hardware and software products
required by the specification.  Valve, damper and air flow station schedules shall indicate size,
configuration, capacity and location of all equipment.

D. Software submittals shall contain narrative descriptions of sequences of operation, program
listings, point lists, and a complete description of the graphics, reports, alarms and configuration
to be furnished with the workstation software.  Information shall be bound or in a three ring



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Direct Digital Control System for
HVAC 

230923 - 7 
CDI Infrastructure LLC

 dba L.R. Kimball

binder with an index and tabs. Diagrams shall be on 11” by 17” foldouts.  If color has been used
to differentiate information, the printed copies shall be in color.

E. Submit five (5) copies of submittal data and shop drawings to the Engineer for review prior to
ordering or fabrication of the equipment.  The Contractor, prior to submitting, shall check all
documents for accuracy.

F. The Engineer will make corrections, if required, and return to the Contractor.  The Contractor
will then resubmit with the corrected or additional data.  This procedure shall be repeated until
all corrections are made to the satisfaction of the Engineer and the submittals are fully
approved.

G. The following is a list of post construction submittals that shall be updated to reflect any
changes during construction and re-submitted as “As-Built”.
1. System architecture drawing.
2. Layout drawing for each control panel
3. Wiring diagram for individual components
4. System flow diagram for each controlled system
5. Instrumentation list for each controlled system
6. Sequence of control
7. Binding map
8. A matrix sheet detailing all system addresses and communication settings for the

following:
a. All IP network addresses & settings
b. All BMS device addresses & communication settings

9. Operation and Maintenance Manuals
H. Information common to the entire system shall be provided.  This shall include but not be

limited to the following.
1. Product manuals for the key software tasks.
2. Operating the system.
3. Administrating the system.
4. Engineering the operator workstation.
5. Application programming.
6. Engineering the network.
7. Setting up the web server.
8. Report creation.
9. Graphics creation.
10. All other engineering tasks.
11. System Architecture Diagram.
12. List of recommended maintenance tasks associated with the system servers, operator

workstations, data servers, web servers and web clients.
13. Define the task.
14. Recommend a frequency for the task.
15. Reference the product manual that includes instructions on executing the task.
16. Names, addresses, and telephone numbers of installing contractors and service

representatives for equipment and control systems.
17. Licenses, guarantees, and warranty documents for equipment and systems.
18. Submit one copy for each building, plus two extra copies.

I. Information common to the systems in a single building shall be provided.
1. System architecture diagram for components within the building annotated with specific

location information.
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2. As-built drawing for each control panel.
3. As-built wiring design diagram for all components.
4. Installation design details for each I/O device.
5. As-built system flow diagram for each system.
6. Sequence of control for each system.
7. Binding map for the building.
8. Product data sheet for each component.
9. Installation data sheet for each component.
10. Submit two copies for each building and two extra copies.

J. Software shall be provided:
1. Submit a copy of all software installed on the servers and workstations.
2. Submit all licensing information for all software installed on the servers and workstations.
3. Submit a copy of all software used to execute the project even if the software was not

installed on the servers and workstations.
4. Submit all licensing information for all of the software used to execute the project.
5. All software revisions shall be as installed at the time of the system acceptance.
6. Firmware Files
7. Submit a copy of all firmware files that were downloaded to or pre-installed on any devices

installed as part of this project.
8. This does not apply to firmware that is permanently burned on a chip at the factory and

can only be replaced by replacing the chip.
9. Submit a copy of all application files that were created during the execution of the project.
10. Submit a copy of all graphic page files created during the execution of the project.

1.10 COORDINATION
A. Coordinate location of thermostats, humidistats, and other exposed control sensors with plans

and room details before installation.
B. Coordinate equipment from other divisions including "Intrusion Detection," "Lighting Controls,”

"Motor Control Centers," "Panel boards," and "Fire Alarm" to achieve compatibility with
equipment that interfaces with those systems.

C. Coordinate supply of conditioned electrical circuits for control units and operator workstation.
D. Coordinate location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete,

reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place
Concrete".

E. Coordinate with the Owner's IT department on locations for NSC's, Ethernet communication
cabling and TCP/IP addresses.

1.11 OWNERSHIP
A. The Owner shall retain licenses to software for this project.
B. The Owner shall sign a copy of the manufacturer’s standard software and firmware licensing

agreement as a condition off this contractor.  Such license shall grant use of all programs and
application software to the Owner as defined by the manufacturer’s license agreement, but
shall protect the manufacturer’s rights to disclosure of Trade Secrets contained within such
software.

C. The licensing agreement shall not preclude the use of the software by individuals under
contract to the owner for commissioning, servicing or altering the system in the future.  Use of
the software by individuals under contract to the owner shall be restricted to use on the owner’s
computers and only for the purpose of commissioning, servicing, or altering the installed
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system.
D. All project developed software, files and documentation shall become the property of the

Owner.  These include but are not limited to:
1. Server and workstation software
2. Application programming tools
3. Configuration tools
4. Network diagnostic tools
5. Addressing tools
6. Application files
7. Configuration files
8. Graphic files
9. Report files
10. Graphic symbol libraries
11. All documentation

1.12 QUALITY ASSURANCE - SYSTEM STARTUP AND COMMISSIONING
A. Each point in the system shall be tested for both hardware and software functionality.  In

addition, each mechanical and electrical system under control of the BAS will be tested against
the appropriate sequence of operation specified herein.  Successful completion of the system
test shall constitute the beginning of the warranty period. A written report will be submitted to
the owner indicating that the installed system functions in accordance with the plans and
specifications.

B. The BAS contractor shall commission and set in operating condition all major equipment and
systems, such as the chilled water, hot water and all air handling systems, in the presence of
the equipment manufacturer’s representatives, as applicable, and the Owner and Architect’s
representatives.

C. The BAS Contractor shall provide a technician for 40 days manpower and engineering services
required to assist the HVAC Contractor and Balancing Contractor in testing, adjusting, and
balancing all systems in the building.  The BAS Contractor shall coordinate all requirements to
provide a complete air balance with the Balancing Contractor and shall include all labor and
materials in his contract.

D. Startup Testing shall be performed for each task on the startup test checklist, which shall be
initialed by the technician and dated upon test was completion along with any recorded data
such as voltages, offsets or tuning parameters.  Any deviations from the submitted installation
plan shall also be recorded.

E. Required elements of the startup testing include:
1. Measurement of voltage sources, primary and secondary
2. Verification of proper controller power wiring.
3. Verification of component inventory when compared to the submittals.
4. Verification of labeling on components and wiring.
5. Verification of connection integrity and quality (loose strands and tight connections).
6. Verification of bus topology, grounding of shields and installation of termination devices.
7. Verification of point checkout.
8. Each I/O device is landed per the submittals and functions per the sequence of control.
9. Analog sensors are properly scaled and a value is reported
10. Binary sensors have the correct normal position and the state is correctly reported.
11. Analog outputs have the correct normal position and move full stroke when so

commanded.
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12. Binary outputs have the correct normal state and respond appropriately to energize/de-
energize commands.

13. Documentation of analog sensor calibration (measured value, reported value and
calculated offset).

14. Documentation of Loop tuning (sample rate, gain and integral time constant).
F. A performance verification test shall also be completed for the operator interaction with the

system.  Test elements shall be written to require the verification of all operator interaction
tasks including, but not limited to the following.
1. Graphics navigation.
2. Trend data collection and presentation.
3. Alarm handling, acknowledgement and routing.
4. Time schedule editing.
5. Application parameter adjustment.
6. Manual control.
7. Report execution.
8. Automatic backups.
9. Web Client access.

G. A Startup Testing Report and a Performance Verification Testing Report
1. shall be provided upon test completion.

1.13 WARRANTY AND MAINTENANCE
A. All components, system software, and parts furnished and installed by the BMS contractor shall

be guaranteed against defects in materials and workmanship for 2 years of substantial
completion.  Labor to repair, reprogram, or replace these components shall be furnished by the
BMS contractor at no charge during normal working hours during the warranty period. Materials
furnished but not installed by the BMS contractor shall be covered to the extent of the product
only. Installation labor shall be the responsibility of the trade contractor performing the
installation. All corrective software modifications made during warranty periods shall be updated
on all user documentation and on user and manufacturer archived software disks.  The
Contractor shall respond to the owner's request for warranty service within 24 standard working
hours.

1.14 TRAINING
A. On-site training shall consist of a minimum of (120) hours of hands-on instruction geared at the

operation and maintenance of the systems.  The curriculum shall include
1. System Overview
2. System Software and Operation
3. System access
4. Software features overview
5. Changing setpoints and other attributes
6. Scheduling
7. Editing programmed variables
8. Displaying color graphics
9. Running reports
10. Workstation maintenance
11. Viewing application programming
12. Operational sequences including start-up, shutdown, adjusting and balancing.
13. Equipment maintenance

B. Factory, classroom training will include a minimum of (2) training reservations for a 3 day
course with material covering workstation operation tuition free with travel expense
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responsibility of the owner.  The option for 2-3 weeks of system engineering and controller
programming shall be possible if necessary and desired.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Subject to compliance with requirements, provide products by one of the following
manufacturers:
1. Electric Components

a. Schneider-Electric Field Devices
b. Or approved equal.

2. Electronic Components
a. Schneider-Electric Field Devices.
b. Or approved equal.

3. Direct Digital Control Systems Field Controller Devices:
a. Schneider Electric EcoStruxure Building MP BACnet series, b3 BACnet series, MNB

BACnet installed by approved manufacturer's local field office.
b. Or approved equal.

2.02 SYSTEM ARCHITECTURE
A. General

1. The Building Automation System (BAS) shall consist of Network Server/Controllers
(NSCs), a family of Standalone Digital Control Units (SDCUs), Administration and
Programming Workstations (APWs), and Web-based Operator Workstations (WOWs).
The BAS shall provide control, alarm detection, scheduling, reporting and information
management for the entire facility, and Wide Area Network (WAN) if applicable.

2. An Enterprise Level BAS shall consist of an Enterprise Server, which enables multiple
NSCs (including all graphics, alarms, schedules, trends, programming, and configuration)
to be accessible from a single Workstation simultaneously for operations and engineering
tasks.

3. The Enterprise Level BAS shall be able to host up to 250 servers, or NSCs, beneath it.
4. For Enterprise reporting capability and robust reporting capability outside of the trend

chart and listing ability of the Workstation, a Reports Server shall be installed on a
Microsoft Windows SQL based computer. The Reports Server can be installed on the
same computer as the Enterprise Server.

5. The system shall be designed with a top-level 10/100bT Ethernet network, using the
BACnet/IP, LonWorks IP, and/or Modbus TCP protocol.

B. Modbus RTU/ASCII (and J-bus), Modbus TCP, BACnet MS/TP, BACnet IP, LonTalk FTT-10A,
and WebServices shall be native to the NSCs.  There shall not be a need to provide multiple
NSCs to support all the network protocols, nor should there be a need to supply additional
software to allow all three protocols to be natively supported.

C. A sub-network of SDCUs using the BACnet IP, BACnet MS/TP protocol shall connect the local,
stand-alone controllers with Ethernet-level Network Server Controllers/IP Routers.

D. TCP/IP Level
1. The TCP/IP layer connects all of the buildings on a single Wide Area Network (WAN)

isolated behind the campus firewall.  Fixed IP addresses for connections to the campus
WAN shall be used for each device that connects to the WAN.

E. Fieldbus Level with Standalone Digital Control Units (SDCUs)
1. The fieldbus layer shall support all of the following types of SDCUs:



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Direct Digital Control System for
HVAC 

230923 - 12 
CDI Infrastructure LLC

 dba L.R. Kimball

a. BACnet IP SDCU requirements:  The system shall consist of one or more BACnet/IP
field buses managed by the Network Server Controller.  The field bus layer shall
consist of up to 50 IP SDCUs in daisy chain topology, or 39 if using RSTP, per layer,
with a max of 5 sub networks in daisy chain for a total of 250 SDCUs or 6 sub
networks in RSTP for a total of 234 SDCUs.

b. BACnet MS/TP SDCU requirements: The system shall consist of one or more
BACnet MS/TP field buses managed by the Network Server Controller. Minimum
speed shall be 76.8kbps. The field bus layer consists of an RS485, token passing bus
that supports up to 127 Standalone Digital Control Units (SDCUs) for operation of
HVAC and lighting equipment. These devices shall conform to BACnet standard
135-2004.  The NSCs shall be capable of at least two BACnet MS/TP field buses for
a total capability of 254 SDCUs per NSC.

c. The system shall provide support, at the SDCU level, for ZigBee Pro wireless
devices.  An internal antenna shall be part of the unit for ZigBee® communication or
an external antenna RP-SMA connector shall be part of the unit allowing installation
of an external RP-SMA antenna for ZigBee® communication

F. BAS LAN Segmentation
1. The BAS shall be capable of being segmented, through software, into multiple local area

networks (LANs) distributed over a wide area network (WAN). Workstations can manage a
single LAN (or building), and/or the entire system with all portions of that LAN maintaining
its own, current database.

G. Standard Network Support
1. All NSCs, Workstation(s) and Servers shall be capable of residing directly on the owner’s

Ethernet TCP/IP LAN/WAN with no required gateways. Furthermore, the NSC’s,
Workstation(s), and Server(s) shall be capable of using standard, commercially available,
off-the-shelf Ethernet infrastructure components such as routers, switches and hubs. With
this design the owner may utilize the investment of an existing or new enterprise network
or structured cabling system. This also allows the option of the maintenance of the
LAN/WAN to be performed by the owner’s Information Systems Department as all devices
utilize standard TCP/IP components.

H. System Expansion
1. The BAS system shall be scalable and expandable at all levels of the system using the

same software interface, and the same TCP/IP level and fieldbus level controllers.
Systems that require replacement of either the workstation software or field controllers in
order to expand the system shall not be acceptable.

2. Web-based operation shall be supported directly by the NSCs and require no additional
software.

3. The system shall be capable of using graphical and/or line application programming
language for the Network Server Controllers.

I. Support For Open Systems Protocols
1. All Network Server Controllers must natively support the BACnet IP, BACnet MS/TP,

LonWorks FTT-10, Modbus TCP, Modbus RTU (RS-485 and RS-232), and Modbus ASCII
protocols.

2.03 NETWORK SERVER CONTROLLERS (NSCS)
A. Network Router Controllers shall combine both network routing functions, control functions, and

server functions into a single unit.
B. The BACnet NSC shall be classified as a “native” BACnet device, supporting the BACnet

Network Server Controller (B-BC) profile. Controllers that support a lesser profile such as B-SA
are not acceptable.  NSCs shall be tested and certified by the BACnet Testing Laboratory (BTL)



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Direct Digital Control System for
HVAC 

230923 - 13 
CDI Infrastructure LLC

 dba L.R. Kimball

as BACnet Network Server Controllers (B-BC).
C. The Network Server Controller shall provide the interface between the LAN or WAN and the

field control devices, and provide global supervisory control functions over the control devices
connected to the NRS.

D. The NSCs shall be capable of whitelisting IPs to restrict access to a pre-defined list of hosts or
devices.

E. Whitelisting of file extensions for documents shall be capable.
F. Encrypted and authenticated communication shall be configurable for non-open protocol

communications using TLS 1.2
G. The NSCs shall support Simple Network Management Protocol version 3 (SNMPv3) for

monitoring of the NSCs using a Network Management Tool.
H. The NSCs shall support remote system logging for used by System Information and Event

Monitoring (SIEM) software.
I. They shall also be responsible for monitoring and controlling their own HVAC equipment such

as an AHU or boiler.
J. They shall also contain graphics, trends, trend charts, alarm views, and other similar

presentation objects that can be served to workstations or web-based interfaces.  A sufficient
number of NSCs shall be supplied to fully meet the requirements of this specification and the
attached point list.

K. It shall be capable of executing application control programs to provide:
1. Calendar functions
2. Scheduling
3. Trending
4. Alarm monitoring and routing
5. Time synchronization by means of an Internet site including automatic synchronization
6. Native integration of LonWorks controller data and Modbus controller data or BACnet

controller data and Modbus controller data
7. Network Management functions for all LonWorks based devices

L. Hardware Specifications
1. Memory:

a. The operating system of the controller, application programs, and all other portions of
the configuration database, shall be stored in non-volatile, FLASH memory.
Servers/Controllers shall contain enough memory for the current application, plus
required history logging, plus a minimum of 20% additional free memory.

2. Each NSC shall provide the following on-board hardware for communication:
a. Two 10/100b Ethernet for communication to Workstations, other NRCs, IP field bus

controllers, other SDCUs, and onto the internet.
1) The two Ethernet ports shall support active switch and BACnet/IP

communication protocols.
2) Support IPv4 addressing
3) Ethernet port 1 shall support static or DHCP client configuration for

communication to Workstation or other NSCs
4) Ethernet port 2 shall support switch mode or DHCP server to set addressing of

DHCP client devices
5) It shall be possible to disable Ethernet port 2
6) In DHCP server mode, the Ethernet port 2 shall support 50 BACnet/IP field

controllers in daisy chain configuration directly from the port



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Direct Digital Control System for
HVAC 

230923 - 14 
CDI Infrastructure LLC

 dba L.R. Kimball

7) Each NSC shall be able to support a total of 250 IP SDCUs in daisy chain
configuration (5 sub networks via switch)

8) If using RSTP (Rapid Spanning Tree Protocol) with a managed switch (with
IEEE 802.1W or IEEE 802.1Q-2014 support), Ethernet port 2 shall support up to
39 devices

9) Each NSC shall be able to support a total of 234 IP SDCUs in RSTP
configuration (6 sub networks via managed switch)

10) Where a switch is needed, use a Cisco 9000 Catalyst or IE switch, EtherWAN
EX63402-01B, or other equal and approved equivalent.

b. Two RS-485 ports for communication to BACnet MSTP bus or serial Modbus
(software configurable)

c. One TP/FT port for communication to LonWorks devices.
d. One device USB port
e. One host USB port

3. The NSC shall conform to a small footprint no larger than 100W x 125H x 75D mm (3.94W
x 4.92H x 2.95D in).

M. Modular Expandability:
1. The system shall employ a modular I/O design to allow expansion. Input and output

capacity is to be provided through plug-in modules of various types. It shall be possible to
combine I/O modules as desired to meet the I/O requirements for individual control
applications.

2. One shall be able to “hot-change” (hot-swap) the I/O modules preserving the system on-
line without any intervention on the software; addressing and configuration shall be
automatic.

3. If for any reason the backplane of the modular I/O system were to fail, I/O module
addresses will be protected.

N. Hardware Override Switches:
1. All digital outputs shall, optionally, include three position manual override switches to allow

selection of the ON, OFF, or AUTO output state. These switches shall be built into the unit
and shall provide feedback to the controller so that the position of the override switch can
be obtained through software.  In addition each analog output shall be equipped with an
override potentiometer to allow manual adjustment of the analog output signal over its full
range, when the 3 position manual override switch is placed in the ON position.

O. Universal Input Temperatures
1. All universal inputs directly connected to the NSC via modular expansion shall be capable

of using the following thermistors for use in the system without any external converters
needed.
a. 10 kohm Type I (Continuum)
b. 10 kohm Type II (I/NET)
c. 10 kohm Type III (Satchwell)
d. 10 kohm Type IV (FD)
e. Linearized 10 kohm Type V (FD w/11k shunt)
f. Linearized 10 kohm (Satchwell)
g. 1.8 kohm (Xenta)
h. 1 kohm (Balco)
i. 20 kohm (Honeywell)
j. 2.2 kohm (Johnson)

2. In addition to the above, the system shall be capable of using the below RTD sensors,
however it is not required that all universal inputs be compatible with them.
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a. PT100 (Siemens)
b. PT1000 (Sauter)
c. Ni1000 (Danfoss)

P. Local Status Indicator Lamps:
1. The NSC shall provide as a minimum LED indication of CPU status, Ethernet LAN status,

and field bus status.  For each input or output, provide LED indication of the value of the
point (On/Off).  The LED indication shall support software configuration to set whether the
illumination of the LED corresponds to On or Off or whether the color when illuminated is
Red or Green.

Q. Real Time Clock (RTC):
1. Each NSC shall include a real time clock, accurate to 10 seconds per day.  The RTC shall

provide the following: time of day, day, month, year, and day of week. Each NSC will allow
for its own UTC offset, depending upon the time zone. When the time zone is set, the
NSC will also store the appropriate times for daylight savings time.

2. The RTC date and time shall also be accurate, up to 30 days, when the NSC is powerless.
3. No batteries may be used to for the backup of the RTC.

R. Power Supply:
1. The 24 VDC power supply for the NSCs shall provide 30 watts of available power for the

NSC and associated IO modules. The system shall support the use of more than one
power supply if heavily power consuming modules are required.

2. The power supply, NSC, and I/O modules shall connect power wise and communication
wise via the separate terminal base allowing for ease of replacement and no separate or
loose wiring.

S. Automatic Restart After Power Failure:
1. Upon restoration of power after an outage, the NSC shall automatically and without

human intervention update all monitored functions, resume operation based on current,
synchronize time and status, and implement special start-up strategies as required.

T. Data Retention:
1. During a power failure, the NSC shall retain all programs, configuration data, historical

data, and all other data that is configured to be retained.  There shall be no time restriction
for this retention and it must not use batteries to achieve it.

U. Software Specifications
1. The operating system of the controller, application programs, and all other portions of the

configuration database such as graphics, trends, alarms, views, etc., shall be stored in
non-volatile, FLASH memory. There will be no restrictions placed on the type of
application programs in the system.  Each NSC shall be capable of parallel processing,
executing all control programs simultaneously.  Any program may affect the operation of
any other program.  Each program shall have the full access of all I/O facilities of the
processor.  This execution of control function shall not be interrupted due to normal user
communications including interrogation, program entry, printout of the program for
storage, etc.

2. Each NSC shall have an available capacity of 4 GB of memory. This shall represent 2 GB
for application and historical data and 2 GB dedicated for backup storage.

V. User Programming Language:
1. The application software shall be user programmable. This includes all strategies,

sequences of operation, control algorithms, parameters, and setpoints. The source
program shall be either a script-based structured text or graphical function block based
and fully programmable by the user. The language shall be structured to allow for the
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configuration of control programs, schedules, alarms, reports, telecommunications, local
displays, mathematical calculations, and histories.  Users shall be able to place comments
anywhere in the body of either script or function block programs.

2. Network Server Controllers that use a “canned” program method will not be accepted.
W. Control Software:

1. The NSC shall have the ability to perform the following pre-tested control algorithms:
a. Proportional, Integral plus Derivative Control (PID)
b. Two Position Control
c. Digital Filter
d. Ratio Calculator
e. Equipment Cycling Protection

X. Mathematical Functions:
1. Each controller shall be capable of performing basic mathematical functions (+, -, *, /),

squares, square roots, exponential, logarithms, Boolean logic statements, or combinations
of both.  The controllers shall be capable of performing complex logical statements
including operators such as >, <, =, and, or, exclusive or, etc.  These must be able to be
used in the same equations with the mathematical operators and nested up to five
parentheses deep.

Y. NSCs shall have the ability to perform any or all of the following energy management routines:
1. Time of Day Scheduling
2. Calendar Based Scheduling
3. Holiday Scheduling
4. Temporary Schedule Overrides
5. Optimal Start
6. Optimal Stop
7. Night Setback Control
8. Enthalpy Switchover (Economizer)
9. Peak Demand Limiting
10. Temperature Compensated Duty Cycling
11. CFM Tracking
12. Heating/Cooling Interlock
13. Hot/Cold Deck Reset
14. Hot Water Reset
15. Chilled Water Reset

Z. History Logging:
1. Each NSC controller shall be capable of LOCALLY logging any input, output, calculated

value or other system variable either over user defined time intervals ranging from 1
second to 1440 minutes or based upon a user configurable change of value.  A minimum
of 1000 logs, with a minimum of 100,000 records, shall be stored.  Each log can record
either the instantaneous, average, minimum or maximum value of the point.  Logged data
shall be downloadable to a higher level NSC long term archiving based upon user-defined
time intervals, or manual command.

2. For extended trend logging a minimum of 1500 trends shall be capable, with a minimum
number of 600,000 records within.

3. Management of a power meter replacement to ensure meter log data is accurate shall be
possible in the NSC.

4. Every hardware input and output point, hosted within the NSC and attached I/O modules,
shall be trended automatically without the requirement for manual creation, and each of
these logs shall log values based upon a change of value and store at least 500 trend
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samples before replacing the oldest sample with new data.
5. The presentation of logged data shall be built into the server capabilities of the NSC.

Presentation can be in time stamped list formats or in a chart format with fully configurable
pen colors, weights, scales and time spans.

6. Tooltips shall be present, magnetic, and visible based on users preference.
7. Comments shall be visible whenever viewing the trend log list.
8. System shall give indication of memory usage and be able to alert the user if too many

logs are allocated.
AA. Alarm Management:

1. For each system point, alarms can be created based on high/low limits or in comparison to
other point values.  All alarms will be tested each scan of the NSC and can result in the
display of one or more alarm messages or reports.

2. There is no limit to the number of alarms that can be created for any point
3. Alarms can be configured to be generated based upon a single system condition or

multiple system conditions.
4. Alarms will be generated based on an evaluation of the alarm conditions and can be

presented to the user in a fully configurable order, by priority, by time, by category, etc.
These configurable alarm views will be presented to a user upon logging into the system
regardless of whether the log in takes place at a WorkStation or a Webstation.

5. The alarm management system shall support the ability to create and select cause and
action notes to be selected and associated with an alarm event. Checklists shall also be
possible in order to present to an operator a suggested mode of troubleshooting. When
acknowledging an alarm, it shall be possible to assign it to a user of the system such that
the user is notified of the assignment and is made responsible for the alarm resolution.

6. Alarms must be capable of being routed to any BACnet workstation that conforms to the
B-OWS device profile and uses the BACnet/IP protocol.

BB. Embedded Web Server
1. Each NSC must have the ability to serve out web pages containing the same information

that is available from the WorkStation.  The development of the screens to accomplish
shall not require any additional engineering labor over that required to show them at the
WorkStation itself.

2. The NSC shall be configurable to logging all Embedded Web Server access attempts
3. The NSC shall have the option to redirect HTTP based Embedded Web Server

connections to secure, HTTPS connections.
4. The NSC shall authenticate and authorize all users connecting to the Embedded Web

Server
5. The NSC shall provide to ability to configure an automatic logoff for Embedded Web

Server users that have not had any activity for an adjustable time period.
2.04 BACNET IP FIELDBUS CONTROLLERS

A. Controllers - BACnet/IP Protocol
1. All BACnet/IP Fieldbus controllers shall be BACnet Testing Laboratory listed (v12 or later)

as specified BACnet Advanced Application Controller (B-AAC)
2. All BACnet/IP Fieldbus controllers shall use the following communication specifications

and achieve performance as specified herein:
a. All controllers shall be able to communicate peer-to-peer without the need for a NSC
b. Any BACnet/IP Fieldbus controllers on the Ethernet Data Link/Physical layer shall be

able to act as a Master to allow for the exchange and sharing of data variables and
messages with any other controller connected on the same communication cabling.
Slave controllers are not acceptable.
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B. The BACnet/IP Fieldbus controllers shall be equipped with 2x 10/100bT Ethernet
communication ports with active switch and will support BACnet/IP communication protocols
with the following configurations:
1. Supporting IPv4 addressing
2. Supporting Static IP setting, DHCP client and Auto-IP address acquision
3. It shall be possible to disable Ethernet port 2

C. Topologies
1. BACnet/IP Fieldbus controllers shall support daisy chain topology of up to 50 controllers.

 In case of any disruption to the communication, a system alarm shall notify the NSC/BMS
of the point disruption has occurred.

2. BACnet/IP Fieldbus Controllers shall support RSTP loop whereby up to 39 controllers are
supported.
a. In case of any disruption there shall be no communication interruption
b. In case of any disruption there shall be system alarms that will inform the operator of

the disruption
D. Performance

1. Each BACnet/IP Fieldbus Controllers shall have a 32-bit microprocessor operating at 500
MHz and support a BACnet protocol stack in accordance with the ANSI/ASHRAE
Standard 135-2008 and the BACnet Device Profile supported.

2. They shall be multi-tasking, real-time digital control processors consisting of
communication controllers, controls processing, power supplies with built-in inputs and
outputs.

E. Programmability
1. The BACnet/IP Fieldbus controllers shall support both script programming language and

graphical that will be consistent with the NSC.
2. The control program will reside within the same enclosure as the input/output circuitry, that

reads inputs and controls outputs
3. All control sequences programmed into the BACnet/IP Fieldbus Controllers shall be stored

in non-volatile memory, which is not dependent upon the presence of a battery, to be
retained.

4. BACnet/IP Fieldbus controllers shall communicate with the Network Server Controller
(NSC) via a BACnet/IP connection at a baud rate of not less than 100 Mbps

5. BACnet/IP Fieldbus controllers shall support a dedicated communications port for
connecting and supplying power to a matching room temperature and/or humidity sensor
and/or CO2 and/or presence detector that does not utilize any of the I/O points of the
controller.

6. BACnet/IP Fieldbus controllers (Excluding VAV) shall support an add-on display to supply
and provide access in real-time for monitoring inputs and overriding of outputs

7. The override functionality must be supported by a dedicated processor to assure reliable
operation (overriding of output)

8. Each BACnet/IP Fieldbus controller shall have sufficient memory, to support its own
operating system and databases, including:
a. Control processes
b. Energy management applications
c. Alarm management
d. Historical/trend data
e. Maintenance support applications
f. Custom processes
g. Manal override monitoring
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9. Each BACnet/IP Fieldbus controller shall support local trend data up to 2x the built-in I/O
and at a minimum be capable of holding 5 days @ 15 min intervals locally.

10. The BACnet/IP Fieldbus controller analog or universal input shall use a 16 bit A/D
converter.

11. The BACnet/IP Fieldbus controller analog or universal output shall use a 10 bit D/A
converter.

12. Built-in I/O: each BACnet/IP Fieldbus controllers shall support:
a. At minimum 8 and up to 20 configurable IO channels to monitor and to control the

following types of inputs and outputs without the addition of equipment inside or
outside the DDC Controller cabinet.
1) Universal Inputs - the following thermistors for use in the system without any

external converters needed.
(a) 10 kohm Type I (Continuum)
(b) 10 kohm Type II (I/NET)
(c) 10 kohm Type III (Satchwell)
(d) 10 kohm Type IV (FD)
(e) Linearized 10 kohm Type V (FD w/11k shunt)
(f) Linearized 10 kohm (Satchwell)
(g) 1.8 kohm (Xenta)
(h) 1 kohm (Balco)
(i) 20 kohm (Honeywell)
(j) 2.2 kohm (Johnson)
(k) PT100 (Siemens)
(l) PT1000 (Sauter)
(m) Ni1000 (Danfoss)

2) Analog inputs
(a) Current Input - 0-20 mA
(b) Voltage Input 0-10 Vdc

3) Digital inputs from dry contact closure, pulse accumulators, voltage sensing.
4) Digital outputs
5) Analog outputs of 4-20 mA and/or 0-10 Vdc

13. Real Time Clock (RTC):
a. Each BACnet/IP Fieldbus controller shall include a real time clock, accurate to +/-1

minute per month. The RTC shall provide the following: time of day, day, month, year,
and day of week.

b. The RTC date and time shall also be accurate, up to 7 days, when the BACnet/IP
Fieldbus controller is powerless.

c. No batteries may be used to for the backup of the RTC.
14. The BACnet/IP Fieldbus controller for Variable Air Volume (VAV) applications

a. The BACnet/IP Fieldbus controller for VAV applications shall include a built-in ‘flow
thru’ differential pressure transducer

b. The VAV differential pressure transducer shall have a measurement range of 0 to 1
in. W.C. and measurement accuracy of ±5% at 0.001 to 1 in. W.C. and a minimum
resolution of 0.001 in. W.C., insuring primary air flow conditions shall be controlled
and maintained to within ±5% of setpoint at the specified minimum and maximum air
flow parameters

c. The BACnet/IP FieldBus controller for VAV applications shall support a dedicated
commissioning tool for air flow balancing

d. The BACnet/IP Fieldbus controller for VAV applications shall require no programing
for air balancing algorithm
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e. All balancing parameters shall be synchronized in NSC
15. Each BACnet/IP Fieldbus controller shall have a minimum of 10% spare capacity for each

point type represented on the controller for future point connection
16. Power Requirements.: 24VDC (21 to 33 VDC) and 24 VAC +/-20% with local transformer

power
F. Commissioning Tool - The BACnet/IP Fieldbus controller shall be supported via a dedicate

mobile based commissioning tool for configuration, programming, air balancing and I/O
checkout
1. The Commissioning Tool shall be supported across: iOS, Android and Windows 10

platforms
2. The Commissioning Tool shall be available for download on App Store, Google Store and

Windows Store
3. Commissioning Tool Interface to BACnet/IP Fieldbus controllers shall be via a Bluetooth

adapter interface through the Intelligent Space Sensor or via a Wi-Fi access point on the
LAN

4. Functionality
a. Device Configuration - the Commissioning Tool shall be able to set or edit all Network

configurations associated with the BACnet/IP Fieldbus controller
b. Programming - The Commissioning Tool shall be able to load offline engineered

applications directly in to the controller directly
c. Air Balancing

1) The Commissioning Tool shall allow the air balancer to manually control the
action of the actuator including the following function: open VAV damper, close
VAV damper, open all VAV dampers, and close all VAV dampers.

2) The Commissioning Tool shall be able to generate Air Balancing report
d. IO Checkout

1) The Commissioning Tool shall be able to support overriding of the outputs and
reading value of inputs live

2) The Commissioning Tool shall be able to support generation of I/O checkout
report

e. There shall be no limit to the number of Commissioning Tools that can be used on a
network segment, however, one connection per controller is recommended

G. Intelligent Space Sensors - The BACnet/IP Fieldbus controller shall support a dedicated RJ45
communication port to communicate and power up to 4 intelligent wall mount sensors without
the use of on board inputs or outputs
1. The Intelligent Space Sensor shall communicate with the BACnet/IP Fieldbus controller

through the sensor port and via category 5 or category 6 cable
2. The Intelligent Space Sensor shall provide 2 RJ45 communication ports that will allow

communication with parent BACnet/IP Field controller upstream and additional Intelligent
Space Sensors downstream

3. The Intelligent Space Sensor shall provide ambient space condition sensing without the
use of hardware I/O

H. Each Intelligent Space Sensor shall provide a color touch display with:
1. Minimum 61 mm (2.4”) by 61 mm (2.4”) display
2. Backlit

I. The Intelligent Space Sensor shall be capable of displaying measured space temperature from
0 to 50 °C (32 to 122 °F) with accuracy of ±0.2 °C (±0.4 °F) selectable for 0.1 or 1 degree
display resolution of °F or °C
1. Sensing Element: 10k Type 3 Thermistor
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2. Accuracy of ±0.2 °C (±0.4 °F)
3. Resolution: 0.1 or 1 degree display resolution
4. Range: 0 to 50 °C (32 to 122 °F)

J. The Intelligent Space Sensor shall have the option for humidity sensor support sensing
humidity from 0 % RH to 100 % RH Digital humidity indication (selectable for 0.1 or 1% RH with
selectable display resolution of 0.1 or 1 % RH
1. Accuracy: ±2 % RH
2. Resolution: 0.1 or 1 % RH
3. Range: 0 % RH to 100 % RH

K. The Intelligent Space Sensor shall have the option for support of CO2 sensor with display
resolution with 0 to 2000 ppm resolution
1. Accuracy: ±30 ppm ±2% of measured value
2. Range: 0 to 2,000 ppm
3. Operating elevation: 0 to 16,000 ft.
4. Temperature dependence: 0.11% FS per °F
5. Stability: <2% of FS over life of sensor (15 years)
6. Sensing method: Non-dispersive infrared (NDIR), diffusion sampling

L. The Intelligent Space Sensor shall have the option for motion sensor
M. Display options:  The Intelligent Space Sensor shall be capable of displaying the following

elements:
1. Space temperature
2. Cooling space temperature set point
3. Heating space temperature set point
4. Current heating or cooling mode
5. Current occupancy mode
6. Fan speed
7. Current time

2.05 BACNET FIELDBUS AND BACNET SDCUS
A. Networking

1. IP Network:  All devices that connect to the WAN shall be capable of operating at 10
megabits per second or 100 megabits per second.

2. IP To Field Bus Routing Devices
a. A Network Server Controller shall be used to provide this functionality.
b. These devices shall be configurable locally with IP crossover cable and configurable

via the IP network.
c. The routing configuration shall be such that only data packets from the field bus

devices that need to travel over the IP level of the architecture are forwarded.
B. Field Bus Wiring and Termination

1. The wiring of components shall use a bus or daisy chain concept with no tees, stubs, or
free topology.

2. Each field bus shall have a termination resistor at both ends of each segment.
3. The field bus shall support the use of wireless communications.

C. Repeaters
1. Repeaters are required to connect two segments.
2. Repeaters shall be installed in an enclosure.  The enclosure may be in an interstitial

space.
D. Field Bus Devices
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1. General Requirements
a. Devices shall have a light indicating that they are powered.
b. Devices shall be locally powered.  Link powered devices (power is furnished from a

central source over the field bus cable) are not acceptable.
c. Application programs shall be stored in a manner such that a loss of power does not

result in a loss of the application program or configuration parameter settings.
 (Battery backup, flash memory, etc.)

E. Advance Application Controllers (B-AAC)
1. The key characteristics of a B-AAC are:

a. They have physical input and output circuits for the connection of analog input
devices, binary input devices, pulse input devices, analog output devices, and binary
output devices.  The number and type of input and output devices supported will vary
by model.

b. They may or may not provide support for additional input and output devices beyond
the number of circuits that are provided on the basic circuit board.  Support for
additional I/O shall be provided by additional circuit boards that physically connect to
the basic controller.

c. The application to be executed by a B-AAC is created by an application engineer
using the vendor’s application programming tool.

d. If local time schedules are embedded, the B-AAC shall support the editing of time
schedule entries from any BACnet OWS that supports the BACnet service for writing
of time schedule parameters.

e. If local trend logging is embedded, the B-AAC shall support the exporting of trend log
data to any BACnet OWS that supports the read range BACnet service for trending.

f. If local alarm message initiation is embedded, the B-AAC shall:
1) Deliver alarm messages to any BACnet OWS that supports the BACnet service

for receiving alarm messages and is configured to be a recipient off the alarm
message.

2) Support alarm acknowledgement from any BACnet OWS that supports the
BACnet service for executing alarm/event acknowledgement,

3) Shall support the reading of analog and binary data from any BACnet OWS or
Building Controller that supports the BACnet service for the reading of data.

g. Shall support the control of the out of service property and assignment of value or
state to analog and binary objects from any BACnet OWS that supports writing to the
out of service property and the value property of analog and binary objects.

h. Shall support the receipt and response to Time Synchronization commands from a
BACnet Building Controller.

i. Shall support the “Who is” and “I am.” BACnet services.
j. Shall support the “Who has” and “I have.” BACnet services.
k. Analog Input Circuits

1) The resolution of the A/D chip shall not be greater than 0.01 Volts per increment.
For an A/D converter that has a measurement range of 0 to 10 VDC and is 10
bit, the resolution is 10/1024 or 0.00976 Volts per increment.

2) For non-flow sensors, the control logic shall provide support for the use of a
calibration offset such that the raw measured value is added to the (+/-) offset to
create a calibration value to be used by the control logic and reported to the
Operator Workstation (OWS).

3) For flow sensors, the control logic shall provide support for the use of an
adjustable gain and an adjustable offset such that a two point calibration
concept can be executed (both a low range value and a high range value are



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Direct Digital Control System for
HVAC 

230923 - 23 
CDI Infrastructure LLC

 dba L.R. Kimball

adjusted to match values determined by a calibration instrument).
4) For non-linear sensors such as thermistors and flow sensors the B-AAC shall

provide software support for the linearization of the input signal.
l. Binary Input Circuits

1) Dry contact sensors shall wire to the controller with two wires.
2) An external power supply in the sensor circuit shall not be required.
3) Pulse Input Circuits
4) Pulse input sensors shall wire to the controller with two wires.
5) An external power supply in the sensor circuit shall not be required.
6) The pulse input circuit shall be able to process up to 20 pulses per second.

m. True Analog Output Circuits
1) The logical commands shall be processed by a digital to analog (D/A) converter

chip. The 0% to 100% control signal shall be scalable to the full output range
which shall be either 0 to 10 VDC, 4 to 20 milliamps or 0 to 20 milliamps or to
ranges within the full output range (Example: 0 to 100% creates 3 to 6 VDC
where the full output range is 0 to 10 VDC).

2) The resolution of the D/A chip shall not be greater than 0.04 Volts per increment
or 0.08 milliamps per increment.

n. Binary Output Circuits
1) Single pole, single throw or single pole, double throw relays with support for up

to 230 VAC and a maximum current of 2 amps.
2) Voltage sourcing or externally powered triacs with support for up to 30 VAC and

0.5 amps at 24 VAC.
o. Program Execution

1) Process control loops shall operate in parallel and not in sequence unless
specifically required to operate in sequence by the sequence of control.

2) The sample rate for a process control loop shall be adjustable and shall support
a minimum sample rate of 1 second.

3) The sample rate for process variables shall be adjustable and shall support a
minimum sample rate of 1 second.

4) The sample rate for algorithm updates shall be adjustable and shall support a
minimum sample rate of 1 second.

5) The application shall have the ability to determine if a power cycle to the
controller has occurred and the application programmer shall be able to use the
indication of a power cycle to modify the sequence of controller immediately
following a power cycle.

p. Local Interface
1) The controller shall support the connection of a portable interface device such

as a laptop computer or vendor unique hand-held device. The ability to execute
any tasks other than viewing data shall be password protected. Via this local
interface, an operator shall be able to:
(a) Adjust application parameters.
(b) Execute manual control of input and output points.
(c) View dynamic data.

F. Application Specific Devices
1. Application specific devices shall have fixed function configurable applications.
2. If the application can be altered by the vendor’s application programmable tool, the device

is an advanced application controller and not an application specific device.
3. Application specific devices shall be BTL certified.
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2.06 DDC SENSORS AND POINT HARDWARE
A. Temperature Sensors

1. Acceptable Manufacturers: Veris Industries, or equal.
2. All temperature devices shall use precision thermistors accurate to +/- 1 degree F over a

range of -30 to 230 degrees F.  Space temperature sensors shall be accurate to +/- .5
degrees F over a range of 40 to 100 degrees F.

3. Room Sensor: Standard space sensors shall be available in an off white enclosure made
of high impact ABS plastic for mounting on a standard electrical box. Basis of Design:
Veris TW Series, or equal
a. Where manual overrides are required, the sensor housing shall feature both an

optional sliding mechanism for adjusting the space temperature setpoint, as well as a
push button for selecting after hours operation.

b. Where a local display is specified, the sensor shall incorporate an LCD display for
viewing the space temperature, setpoint and other operator selectable parameters.
 Using built in buttons, operators shall be able to adjust setpoints directly from the
sensor.

4. Duct Probe Sensor: Sensing element shall be fully encapsulated in potting material within
a stainless steel probe. Useable in air handling applications where the coil or duct area is
less than 14 square feet. Basis of Design: Veris TD Series, or equal

5. Duct Averaging Sensor: Averaging sensors shall be employed in ducts which are larger
than 14 square feet. The averaging sensor tube shall contain at least one thermistor for
every 3 feet, with a minimum tube length of 6 feet. The averaging sensor shall be
constructed of rigid or flexible copper tubing. Basis of Design: Veris TA Series, or equal

6. Pipe Immersion Sensor: Immersion sensors shall be employed for measurement of
temperature in all chilled and hot water applications as well as refrigerant applications.
Provide sensor probe length suitable for application. Provide each sensor with a
corresponding pipe-mounted sensor well, unless indicated otherwise. Sensor wells shall
be stainless steel for non-corrosive fluids below 250 degrees F and 300 series stainless
steel for all other applications. Basis of Design: Veris TI Series, or equal

7. Outside Air Sensor: Provide the sensing element on the building's north side. Sensing
element shall be fully encapsulated in potting material within a stainless steel probe.
Probe shall be encased in PVC solar radiation shield and mounted in a weatherproof
enclosure. Operating range -40 to 122 F, Basis of Design: Veris TO Series, or equal

8. A pneumatic signal shall not be allowed for sensing temperature.
B. Liquid Differential Pressure Transmitters:

1. Acceptable Manufacturer:  Veris Industries, or equal
2. Transmitter shall be microprocessor based
3. Transmitter shall use two independent gauge pressure sensors to measure and calculate

differential pressure
4. Transmitter shall have 4 switch selectable ranges
5. Transmitter shall have test mode to produce full-scale output automatically.
6. Transmitter shall have provision for zeroing by pushbutton or digital input.
7. Transmitter shall have field selectable outputs of 0-5V, 0-10V, and 4-20mA.
8. Transmitter shall have field selectable electronic surge damping
9. Transmitter shall have an electronic port swap feature
10. Transmitter shall accept 12-30 VDC or 24 VAC supply power
11. Sensor shall be 17-4 PH stainless steel where it contacts the working fluid.
12. Performance:

a. Accuracy shall be ±1% F.S. and ±2% F.S. for lowest selectable range
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b. Long term stability shall be ±0.25%
c. Sensor temperature operating range shall be -4° to 185°F
d. Operating environment shall be 14° to 131°F; 10-90% RH noncondensing
e. Proof pressure shall be 2x max. F.S. range
f. Burst pressure shall be 5x max. F.S. range

13. Transmitter shall be encased in a NEMA 4 enclosure
14. Enclosure shall be white powder-coated aluminum
15. Transmitter shall be available with a certification of NIST calibration
16. Transmitter shall be preinstalled on a bypass valve manifold
17. Basis of Design: Veris PW, or equal

C. Current Sensors
1. Current status switches shall be used to monitor fans, pumps, motors and electrical loads.

 Current switches shall be available in split core models, and offer either a digital or an
analog signal to the automation system.  Acceptable manufacturer is Veris Industries, or
equal

D. Current Status Switches for Constant Load Devices
1. Acceptable Manufacturer:  Veris Industries, or eeual
2. General: Factory programmed current sensor to detect motor undercurrent situations such

as belt or coupling loss on constant loads.  Sensor shall store motor current as operating
parameter in non-volatile memory.  Push-button to clear memory.

3. Visual LED indicator for status.
4. Split core sensor, induced powered from monitored load and isolated to 600 VAC rms.

 Sensor shall indicate status from 0.5 A to 175 A.
5. Normally open current sensor output.  0.1A at 30 VAC/DC.
6. Basis of Design: Veris Model H608, or equal

E. Current Status Switches for Constant Load Devices (Auto Calibration)
1. Acceptable Manufacturer:  Veris Industries or equal.
2. General: Microprocessor based, self-learning, self-calibrating current switch. Calibration-

free status for both under and overcurrent, LCD display, and slide-switch selectable trip
point limits. At initial power-up automatically learns average current on the line with no
action required by the installer

3. Split core sensor, induced powered from monitored load and isolated to 600 VAC rms.
 Sensor shall indicate status from 2.5 A to 200 A.

4. Display: Backlit LCD; illuminates when monitored current exceeds 4.5A
5. Nominal Trip Point: ±40%, ±60%, or on/off (user selectable)
6. Normally open current sensor output.  0.1A at 30 VAC/DC.
7. Basis of Design: Veris Model H11D, or equal

F. Current Status Switches for Variable Frequency Drive Application
1. Acceptable Manufacturer:  Veris Industries or equal
2. General: Microprocessor controlled, self-learning, self-calibrating current sensor to detect

motor undercurrent and overcurrent situations such as belt loss, coupling shear, and
mechanical failure on variable loads.  Sensor shall store motor current as operating
parameter in non-volatile memory.  Push-button to clear memory and relearn.

3. Visual LED indicator for status.
4. Alarm Limits: ±20% of learned current in every 5 Hz freq. band
5. Split core sensor, induced powered from monitored load and isolated to 600 VAC rms.

 Sensor shall indicate status from 1.5 A to 150 A and from 12 to 115 Hz.
6. Normally open current sensor output.  0.1A at 30 VAC/DC.
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7. Basis of Design: Veris Model H614, or equal
G. Liquid Flow, Insertion Type Turbine Flowmeter:

1. Acceptable Manufacturer:  Veris Industries, or equal
2. General: Turbine-type insertion flow meter designed for use in pipe sizes 1 1/2” and

greater. Available in hot tap configuration with isolation valves and mounting hardware to
install or remove the sensor from pipeline that is difficult to shut down or drain

3. Performance:
a. Accuracy ±1% of rate over optimum flow range; =10 upstream and =5 downstream

straight pipe diameters, uninterrupted flow
b. Repeatability ±0.5%
c. Velocity Range: 0.3 to 20 FPS
d. Pressure Drop 0.5 psi or less @ 10 ft/sec for all pipe sizes 1.5” dia and up
e. Pressure Rating: 1000 psi @ 70°F

4. Maximum Temperature Rating: 300°F
5. Materials: Stainless Steel or Brass body; Stainless steel impeller
6. Transmitter:

a. Power Supply: 12 - 30VAC or 8 - 35VDC.
1) Output: [Frequency] [4-20 mA] [Scaled Pulse]

b. Temperature Range: 14° to 150°F
c. Display: 8 character 3/8" LCD (Optional)
d. Enclosure: NEMA 4, Polypropylene with Viton® sealed acrylic cover

7. Basis of Design: Veris SDI series, or eual
H. Liquid Flow/Energy Transmitter, Non-invasive Ultrasonic (Clamp-on):

1. Acceptable Manufacturer:  Veris Industries, or equal
2. General:   Clamp-on digital correlation transit-time ultrasonic flow meter designed for clean

liquids or liquids containing small amounts of suspended solids or aeration. Optional
temperature sensors for BTU calculations.

3. Liquid: water, brine, raw sewage, ethylene, glycol, glycerin, others. Contact manufacturer
for other fluid compatibility

4. Pipe Surface Temperature:  Pipe dia 1/2” to 2”:-40-185°F; Pipe dia > 2”: -40-250°F
5. Performance:

a. Flow Accuracy:
1) Pipe dia 1/2” to 3/4” 1% of full scale
2) Pipe dia 1” to 2” 1% of reading from 4-40 FPS
3) Pipe dia 2” to 100” 1% of reading from 1-40 FPS

b. Flow Repeatability ±0.01% of reading
c. Velocity Range: (Bidirectional flow)

1) Pipe dia 1/2” to 2” 2 to 40 FPS
2) Pipe dia 2” to 100” 1 to 40 FPS

d. Flow Sensitivity 0.001 FPS
e. Temperature Accuracy (energy): 32-212°F; Absolute 0.45°F; Difference 0.18°F
f. Temperature Sensitivity: 0.05°F
g. Temperature Repeatability: ±0.05% of reading

6. Transmitter:
a. Power Supply: 95 to 264 VAC, 47 to 63 Hz or 10 to 28 VDC.
b. Temperature Range: -40 to +185°F
c. Display: 2 line backlit LCD with keypad
d. Enclosure: NEMA 4, (IP65), Powder-coated aluminum, polycarbonate

7. Agency Rating: UL 1604, EN 60079-0/15, CSA C22.2, CSA Class 1 (Pipe > 2”)
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8. Basis of Design: Veris FST & FSR series, or equal
I. Analog Electric/Pneumatic Transducer:

1. Acceptable Manufacturer:  Veris Industries, or equal
2. General: Micro-controlled poppet valve for high accuracy and with no air loss in the

system. Field configurable for pressure sensing in multiple applications.
3. Power Supply: 22-30VDC, 20-30VAC
4. Control Input: 4-20mA, 0-10V, 0-5V; jumper selectable
5. Performance:

a. Accuracy: 1% full scale; combined linearity, hysteresis, repeatability
b. Compensated Temperature Range: 25° to 140°F
c. Temp Coefficient: ±0.05%°C
d. Operating Environment: 10-90% RH, non-condensing; 25° to 140°F

6. Supply Pressure: 45 psig max.
7. Manual Override: Jumper selectable mode, digital pushbutton adjust
8. Alarm Contact: 100mA@30VAC/DC (Optional)
9. Control Range 0-20 psig or 3-15 psig; jumper selectable
10. Pressure Differential 0.1 psig (supply to branch)
11. Pressure Indication Electronic, 3-1/2 digit LCD
12. Housing: Mounted on standard SnapTrack; Optional clear dust cover
13. Basis of Design: Veris EP Series, or equal

J. Control Valves
1. Ball Valves

a. ½” to ¾” Ball Valve
1) Forged brass body rated at no less than 600 psi, chrome plated brass ball with

blowout proof stem or optional stainless steel ball with blowout proof stem,
2) Valves are to be in two-way and three-way configurations.
3) Connection: Female NPT end fittings, Teflon® PTFE seat, characterizing disc

glass filled PEEK providing equal percentage flow curve on two-way valve.
4) Operating Temperature 20…250°F chilled or hot water with up to 60% glycol

solution.
5) Two-way and Bypass port should be ANSI Class IV (0.01% of Cv) seat leakage.
6) Rangeability must be at least 300:1.
7) Tool-less actuator connection.
8) System Static Pressure Limit should be 600 psig (4137 Pa)
9) Basis of Design:  Schneider Electric VBB/VBS Ball Valves, or approved equal.

b. ½” to 3” 2-way and ½” to 2” 3-way Ball Valves
1) Valves must be for control of hot or chilled water, or solutions of up to 50%

glycol.
2) Ball valves must have close-offs of 40…130 psi depending on size.
3) Valves will provide CVs from 0.33…266 depending on size.
4) Valve characterizing insert, is to made of glass-filled Noryl™ and provide equal

percentage flow.
5) Valve body is to made of forged brass ASTM B283-06 and rated for static

pressure of 360 psi at fluid temperatures of 20…250°F (-7…121°C).
6) All valves are to have balls made of nickel/chromium plated brass with two-way

valves having stainless steel balls as an option. All valve stems are to be
stainless steel with reinforce Teflon® EPDM O-ring seals.

7) 2-way valves are to be ANSI Class IV (0.01% of Cv) shutoff. 3-way valves are to
be ANSI Class IV (0.01% of Cv piped coil-side outlet to the port A only.
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8) Fluid (water) temperature are a minimum 20°F (-7°C) and a maximum of 250°F
(121°C).

9) Basis of Design: Schneider Electric VB-2000, or approved equal.
2. Globe Valves (Bronze ½” to 2”)

a. Control Valves: Factory fabricated, with body material, and pressure class based on
maximum pressure and temperature rating of piping system with a body rating of not
less than 400 psig at 150°F, 321 psig at 281°F per ANSI B16.15.

b. Valves two way NPS 2” and Smaller: Operator, stem and plug assembly, and spring-
loaded PTFE/EPDM valve stem packing cartridge must be removable for future
replacement to restore the valves back to their original condition. Material grade
properties must meet the fluid temperature and pressure requirements:
1) Standard duty bronze body, 316 stainless steel vertical stem, brass plug, soft

seal, and bronze seat, renewable packing cartridge, and screwed/sweat/flared
ends. Valves shall have allowable media temperature of 20°F …281°F to assure
reliability with dual temperature applications.

2) Heavy duty bronze body, 316 stainless steel vertical stem, 316 stainless steel
plug, soft seal, and 316 stainless steel seat, renewable packing cartridge, and
screwed ends. Valves shall have allowable media temperature of 20°F …340°F
to assure to assure reliability with dual temperature applications.

3) High temperature bronze body, 316 stainless steel vertical stem, 316 stainless
steel plug, and 316 stainless steel seat, renewable packing cartridge, and
screwed ends. Valves shall have allowable media temperature of 20°F …400°F.

c. Two-way fluid system globe valves shall have the following characteristics:
1) Rangeability: Greater than 100:1 for all valves with flow coefficients of 0.4 and

higher to provide stable control under light load conditions.
2) Maximum Allowable Seat Leakage: Standard and heavy duty valves must be

designed to meet ANSI Class V (0.0005 ml per minute per “of orifice diameter
per psi differential) up to 35 psi close off differential pressure and ANSI Class IV
seat leakage (maximum 0.01% of full open valve capacity) above 35 psi with
appropriate actuator. High temperature valves must meet ANSI Class III seat
leakage (maximum 0.1% of full open valve capacity).

3) The valve must be able to operate with a full-open operating differential of no
less than 87 psi.

4) Flow Characteristics: Modified equal percentage characteristics for standard
duty water applications and modified linear for heavy duty and high temperature
steam applications with gradual opening for light loads.

5) Sizing:
(a) Two Position Water: Water: Line size or size using a differential pressure of

1 psi.
(b) Modulating Water: 5 PSI or twice the load pressure drop.
(c) Pressure drop across steam valve at a maximum flow of 80 percent of inlet

pressure up to 15 psig and 42% of absolute (gage pressure + 14.7) inlet
pressure above 15 psig inlet.

(d) 100 psi saturated steam maximum inlet pressure for heavy duty bronze
body globe valves ½”…2”.

(e) 150 psi saturated steam maximum inlet pressure for high temperature
bronze body globe valves ½”…2”.

6) 35 psi saturated steam maximum inlet pressure for standard duty bronze body
globe valves ½”…2”.

7) Valves 3-Way mixing (two inlets and one outlet) NPS 2” and Smaller:
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8) Operator, stem and plug assembly, and spring-loaded PTFE/EPDM valve stem
packing cartridge must be removable for future replacement to restore the
valves back to their original condition. Material grade properties must meet the
fluid temperature and pressure requirements:
(a) Standard duty bronze body, 316 stainless steel vertical stem, brass plug,

and bronze seat, renewable packing cartridge, and screwed or sweat ends.
Valves shall have allowable media temperature of 20°F…281°F to assure
reliability with dual temperature applications.

(b) Heavy duty bronze body, 316 stainless steel vertical stem, 316 stainless
steel plug, and 316 stainless steel seat, renewable disc and packing
cartridge, and screwed ends. Valves shall have allowable media
temperature of 20°F …340°F to assure reliability with dual temperature
applications.

d. 3-Way mixing hydronic system globe valves shall have the following characteristics:
1) Rangeability: Greater than 100:1 for all valves to provide stable
2) Maximum Allowable Seat Leakage: A port must be designed to meet ANSI

Class V (0.0005 ml per minute per “of orifice diameter per psi differential) up to
35 psi close off differential pressure and ANSI IV seat leakage (maximum 0.01%
of full open valve capacity) above 35 psi with appropriate actuator. B port must
meet ANSI Class III seat leakage (maximum 0.1% of full open valve capacity).

3) The valve must be able to operate with a full-open operating differential of 87
psi.

4) Flow Characteristics: Modified linear characteristics with gradual opening for
light loads.

5) Sizing: Modulating Water: Minimum 5 psi or at least equal to the load pressure
drop.

e. Valves 3-Way diverting (one inlet and two outlets) NPS 2” and Smaller:
1) Operator, stem and plug assembly, and spring-loaded PTFE/EPDM valve stem

packing cartridge must be removable for future replacement to restore the
valves back to their original condition. Valves must be designed specifically for
diverting service, and mixing valves designed for mixing service must not be
used for diverting applications. Material grade properties must meet the fluid
temperature and pressure requirements:
(a) Standard duty bronze body, 316 stainless steel vertical stem, brass plug,

and bronze seat, renewable disc and packing cartridge, and screwed ends.
Valves shall have allowable media temperature of 20°F …281°F to assure
reliability with dual temperature applications.

f. 3-Way diverting hydronic system globe valves shall have the following characteristics:
1) Rangeability: Greater than 100:1 for all valves to provide stable control under

light load conditions.
2) Maximum Allowable Seat Leakage: ANSI Class III seat leakage (maximum 0.1%

of full open valve capacity).
3) Maximum Allowable Pressure Differential: 35 psi in.an open position.
4) Flow Characteristics: Modified linear characteristics with gradual opening for

light loads.
5) Sizing:

(a) Modulating Water: Minimum 5 psi or at least equal to the load pressure
drop.

g. Required Certifications: Pressure Equipment Directive (PED 97/23/EC), RoHS
(Restriction of Hazardous Substances) and REACH (Regulation, Evaluation,
Authorization, and Restriction of Chemicals), Canadian Registration Number.



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Direct Digital Control System for
HVAC 

230923 - 30 
CDI Infrastructure LLC

 dba L.R. Kimball

h. Valve and Operator: To assure maximum performance and operation of the valve
assembly both the valve and the actuator must be tested and approved by the valve
manufacturer to assure compatibility of all components and performance to the
specifications.

i. Basis of Design: Schneider Electric Venta VB-7000, or approved equal.
3. Butterfly Valves

a. Valve body are to be polyester coated iron ASTM A126 lug mating with ANSI class
125/150 flanges.

b. Disc Type: Ductile iron nylon 11 coated.
c. Valve Stem:

1) 2…8” 416 stainless steel double D stem.
2) 10…12” 316 stainless steel double D stem.
3) 14” and larger: stainless steel round shaft woodruff key slot.

d. Valve seat: EPDM tongue and groove seat and molded O-ring flange seat
e. Flow Characteristics: Modified equal percentage.
f. Close-Off Pressure Rating: Bubble-tight shutoff (no leakage).
g. Valve fluid temperature rating: -40…250°F (-40…121°C)
h. Valve will have two (2) inch extended neck (because of heat).
i. Valve must accept pneumatic or electric/electronic actuators
j. Valves must have a minimum of a two (2) year warranty.

4. Flanged Valves
a. Bodies: Shall be American Factory fabricated with ASTM A 126 Class B cast iron

body material with the pressure class within the maximum pressure and temperature
rating of the piping system. (125 body rating with not less than 200 psig at 150°F,
decreasing to 169 psig at 281F per ANSA B16.1)

b. Serviceability: 2-Way valve operators, stem and plug assemblies and spring-loaded
PTFE/EPDM valve stem packing cartridges must be removable for future
replacement to restore the valves back to their original condition.

c. Construction: Material grades must meet the fluid temperature and pressure
requirement temperatures of 20°F …281°F to assure reliability throughout all
application temperature ranges.

d. Packings: Shall be cartridges suitable for replacement as units withstanding the full
operating temperature ranges, including daily and seasonal fluctuations of water,
60% glycol and steam fluids.

e. Characteristics
1) Rangeability: Two way,100:1 and greater for stable control under light load.
2) Shutoff, 2-Way: Leakage allowed: ANSI Class IV (0.01% of max flow)
3) 3-Way: Leakage allowed: ANSI Class III (0.1% of max flow)
4) Flow curves: 2-Way modified equal percentage characteristic.
5) Mixing and Diverting: Linear, modified with gradual opening for light loads.

f. Piping
1) Diverting valves, with the common port at the bottom can be used for mixing.
2) Mixing valves with the common port at the end must not be used for diverting

applications.
g. Sizing

1) Two Position Water: Line size or size using a differential pressure of 1 psi.
2) Modulating Water: 5 PSI or twice the load pressure drop
3) Steam, 2-Way: maximum pressure drop across the valve at a maximum flow of

80 percent of inlet pressure up to 15 psig. Above 15 psig inlet, 42% of absolute
(gage pressure + 14.7) inlet pressure.
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h. Certifications for All Models: Pressure Equipment Directive (PED 97/23/EC), RoHS
(Restriction of Hazardous Substances) and REACH (Regulation, Evaluation,
Authorization, and Restriction of Chemicals

i. Basis of Design: Schneider Electric VB-8000 and VB-9000 valves, or approved equal.
K. Control Valve Actuators

1. ½” to ¾” Ball Valve Actuators
a. Size for torque required for valve close-off pressure for system design.
b. Coupling: Direct coupled to valve body without use of external devices/tools
c. Auxiliary End Switch (optional) to be SPST 24 Vac/Vdc,101 mA to 5 mA maximum on

selected two-position models.
d. Controller Signal Two-position, Floating or Proportional (0…5 Vdc, 0…10 Vdc, 5…10

Vdc, or 4…20 mA dc). Design allows for change via DIP switches without removal of
cover.

e. Manual operating lever and position indicator must be standard.
f. Power Requirements: 24 Vac for floating, proportional, and 110…230 Vac for two

position multi-voltage types
g. Actuators must be available with either Spring Return (SR) or Non-Spring Return

(NSR) models.
h. Wiring (depending on model) Removable Terminal Block, 10 ft. (3.05 m) Plenum

Cable, 18 in. (45 cm) Appliance Wire
i. Locations must be rated NEMA 2, IEC IP31. (Indoor Use Only.) Actuators with

terminal block or plenum cable leads are plenum rated per UL file number E9429.
j. Agency Listings:  ISO 9001, cULus, and CE.
k. Basis of Design:  Schneider Electric VBB/VBS, or approved equal.

2. ½” to 3” 2-way and ½” to 2” 3-way Ball Valves Actuators
a. Size for torque required for valve close-off pressure for system design.
b. Actuators are to be available in spring return (SR) and non-spring return (NSR)

models. Spring Return (SR) actuators are to provide a choice to return direction.
c. Actuators are to be available in models for two-position, floating and proportional

control.
d. All actuator models are to be equipped with pigtail leads, manual override, and

auxiliary switch(es)
e. Operating temperatures’ Floating Non-Spring Return (NSR) with 33 lb.-in. of torque

must be -25 to 130 °F (-32 to 55°C). All other actuators are to -22 to 140 °F (-30 to 60
°C)

f. Actuators must be NEMA 2 rated.
g. Agency Listings: ISO 9001, cULus, and CE.
h. Basis of Design: Schneider Electric VB-2000, or approved equal.

3. ½” to 2” Bronze, Linear Globe Valve Actuators/67 or 78 lbs. force
a. Actuator must have bi-color LED status indication for motion indication, auto

calibration and alarm notification.
b. When the actuator is properly mounted must have a minimum of a NEMA 2 (IP53)

rating.
c. Actuators are to be non-spring return.
d. Actuators are to be floating (used for two-position) or proportional models.
e. Proportional models will have optional models with a position output signal with field

selectable 2…10 Vdc and 0…10 Vdc input signals and selectable input signal direct
or reverse acting.

f. Actuator must have auto calibration which provides precise control by scaling the
input signal to match the exact travel of the valve stem
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g. Actuators must come in models with Pulse Width Modulated (PWM) with field
selectable 0.59 to 2.93 sec and 0.1 to 25.5 sec input signal ranges with a position
output signal

h. Actuators must have manual override with automatic release.
i. Models with position feedback output signal include field selectable 2…10 Vdc or

0…5 Vdc output signal
j. Removable wiring screw terminal with ½” conduit opening.
k. Actuator agency Listings: cUL-us LISTED mark, NEMA 2, NEC class 2 FCC part-15

class B, Canadian ICES-003, ESA registered, Plenum rated per UL 20430
l. Basis of Design: Schneider Electric MG350V, or approved equal.

4. ½” to 2” Bronze, Linear Globe Valve Actuators/105 lbs. force
a. Actuators must have Two- Position, Floating, and Proportional models.
b. Proportional models will a controller input signal of either a 0…10 Vdc, 2…10 Vdc,

4…20 mAdc, 0…3 Vdc, or 6…9 Vdc. Control function direct/reverse action is switch
selectable on most models.

c. Actuator force is to be 105 lb. (467 newton) with ½” (13 mm) nominal linear stroke
d. Power requirements 24 Vac, 120 Vac or 230 Vac depending on model.
e. Actuator housings rated for up to NEMA 2/ IP54.
f. Actuator is to have overload protection throughout stroke.
g. Actuator must automatically set input span to match valve travel.
h. Actuator must have manual override to allow positioning of valve and preload.
i. Actuator is to be spring return.
j. Actuator is to mount directly to valves without separate linkage.
k. Actuator agency Listings: UL 873, CUL: UL
l. Basis of Design: Schneider Electric SmartX Mx51-7103, or approved equal

5. ½” to 2” Bronze, Linear Globe Valve Actuators/220 lbs. force
a. Actuators must have Two- Position for a SPST controller, Floating for a SPST

controller, and Proportional models will a controller input signal of either a 0…10 Vdc,
2…10 Vdc, 4…20 mAdc, or 6…9 Vdc. Control function direct/reverse action is jumper
selectable

b. Actuator is to be spring return.
c. Actuator will have 220 lb. force (979 newton) with ½” (13 mm) or 1” (25 mm) nominal

linear stroke
d. Feedback on proportional model with 2…10 Vdc (max. 0.5 mA) output signal or to

operate up to four like additional slave actuators.
e. Actuator must automatically set input span to match valve travel
f. Actuator is to have a 24 Vac power supply on Two-position and Proportional models

and 120 Vac on Two-position models.
g. Actuator housings rated for up to NEMA 2/ IP54
h. Actuator must have manual override to allow positioning of valve and preload
i. Actuator is to mount directly to vales without separate linkage.
j. Actuator agency Listings: UL 873, CUL: UL
k. Basis of Design: Schneider Electric SmartX Mx51-720x, or approved equal.

6. ½” to 2” Bronze, Linear Globe Valve Actuators with linkage SR
a. Actuators with 35, 60, 133, or 150 lb.-in of force depending on model.
b. Actuator housings rated for up to NEMA 2/ IP54 with a 150 lb.-in. rated a NEMA 4.
c. Actuators are to be spring return.
d. Actuators are to have Two-position, Floating and Proportional models.
e. Actuators must have overload protection throughout rotation.
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f. Actuator have an optional built-in auxiliary switch to provide for interfacing or
signaling on selected models.

g. Actuator agency listings: UL-873, C22-2 No.24-83, CUL0
h. Basis of Design: Schneider Electric SmartX, or approved equal.

7. ½” to 2” Bronze Body, Linear Globe Valve Actuators with linkage SR & NSR
a. Actuators are to be either floating SPDT control or proportional control 0…10, 2…10

Vdc or 4…20 mA with a 500-ohm resistor included.
b. Actuators are to be direct/reverse with selectable DIP switches.
c. Actuators are to have 90 lb. (400N), 180 lb. (800N), or 337 lb. (1500N) of force on

Non-Spring Return (NSR) 157 lb. of force on the Spring Return model. Note: Not
every actuator is for every valve.

d. Actuators are to be powered with 24 Vac or 24 Vdc.
e. All Non-Spring Return (NSR) actuators are to be NEMA 2, vertical mount only. Spring

Return (SR) actuators are to have NEMA 4 models.
f. Actuators must have manual override to allow positioning of the valve.
g. Actuators must have selectable valve sequencing and flow curves of either equal

percentage or linear.
h. Actuators must have feedback.
i. Actuators must have internal torque protection throughout stroke.
j. 90°F (32°C) ambient at 366°F (186°C) fluid temperature
k. Actuator agency listings (North America) UL873, cULus, RCM, CE
l. Basis of Design: Schneider Electric Forta M400A-VB, M800A-VB, M900A, or

approved equal and M1500x-VB screw mounted on Venta VB7000s, or approved
equal.

8. 2 ½” to 6” Cast Iron Flanged Globe Valve Linear Actuators with linkage
a. Actuators are to be either floating SPDT control or proportional control 0…10, 2…10

Vdc or 4…20 mA with a 500-ohm resistor included.
b. Actuators are to direct/reverse acting with selectable DIP switch.
c. Actuators are to have 180 lb. (800N) or 337 lb. (1500N) of force.
d. Actuators will need a 24 Vac or Vdc power supply.
e. Actuators are to be rated NEMA 2, vertical mount only.
f. Actuators must have manual override to allow positioning of the valve.
g. Actuators must have selectable valve sequencing and flow curves of either equal

percentage to linear. A 2…10 Vac feedback.
h. Actuators must have Internal torque protection throughout stroke.
i. 90°F (32°C) ambient at 366°F (186°C) fluid temperature
j. Actuator agency listings (North America) UL873, cULus, RCM, CE
k. Basis of Design: Schneider Electric Forta M800A and M1500A, or approved equal.

9. 2” to 18” 2-Way and 2” to 16” 3-Way Linear Butterfly Valve Actuator with linkage NSR
a. The butterfly valve actuators are to be Non-Spring Return (NSR) two-position and

proportional taking 0…10 Vdc or 4…20 mA models. All Actuators are to be NEMA 4,
manual override (hand wheel) two auxiliary switches, and built-in heater.

b. Actuator close-offs and CVs must be appropriate for the valve size in a typical HVAC
application.

c. Actuators must be available in 24 Vac and 120 Vac models.
d. Actuators must have Internal wiring isolation for parallel wiring multiple units that

eliminates the risk of feedback from one actuator to another.
e. Proportional models must have feedback of 0…10 Vdc or 4…20 mA.
f. Actuator operating temperature shall be -40…150°F (-40…60°C).
g. Actuator agency listings (North America) UL, CSA and CE
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h. Basis of Design: Schneider Electric S70, or approved equal.
10. 2” to 4” 2-Way and 3-Way Butterfly Valve Actuators SR

a. The butterfly valve actuators are to be Spring Return (SR) two-position and
proportional taking 2…10 Vdc or 4…20 mA models. All Actuators are to be NEMA 2.

b. Actuator close-offs and CVs must be appropriate for the valve size in a typical HVAC
application.

c. Actuators must be available in 24 Vac models.
d. Actuators shall have two SPDT auxiliary switch models.
e. Actuators must have [Internal wiring isolation for parallel wiring multiple units that

eliminates the risk of feedback from one actuator to another.
f. Proportional models must have feedback of 2…10 Vdc or 4…20 mA.
g. Actuator agency listings (North America) UL, CSA and CE
h. Basis of Design: Schneider Electric SmartX Mx-41-7153, or approved equal.

11. 2” to 6” 2-Way and 3-Way Butterfly Valve Actuators NSR
a. The butterfly valve actuators are to be Non-Spring Return (NSR) two-position and

proportional taking 0…10 Vdc or 4…20 mA models. All Actuators are to be NEMA 2.
b. Actuator close-offs and CVs must be appropriate for the valve size in a typical HVAC

application.
c. Actuators must be available in 24 Vac models.
d. Actuators shall have two SPDT auxiliary switch models.
e. Actuators must have [Internal wiring isolation for parallel wiring multiple units that

eliminates the risk of feedback from one actuator to another.
f. Proportional models must have feedback of 2…10 Vdc or 4…20 mA.
g. Actuator agency listings (North America) UL, CSA and CE
h. Basis of Design: Schneider Electric SmartX NR-22xx-5xx, or approved equal.

L. Dampers
1. Automatic dampers, furnished by the Building Automation Contractor shall be single or

multiple blade as required.  Dampers are to be installed by the HVAC Contractor under
the supervision of the BAS Contractor.  All blank-off plates and conversions necessary to
install smaller than duct size dampers are the responsibility of the Sheet Metal Contractor.

2. Damper frames are to be constructed of 13 gauge galvanized sheet steel mechanically
joined with linkage concealed in the side channel to eliminate noise as friction.
 Compressible spring stainless steel side seals and acetyl or bronze bearings shall also be
provided.

3. Damper blade width shall not exceed eight inches.  Seals and 3/8 inch square steel zinc
plated pins are required.  Blade rotation is to be parallel or opposed as shown on the
schedules.

4. For high performance applications, control dampers will meet or exceed the UL Class I
leakage rating.

5. Control and smoke dampers shall be Ruskin, or approved equal.
6. Provide opposed blade dampers for modulating applications and parallel blade for two

position control.
M. Damper Actuators

1. Direct-coupled type non-hydraulic designed for minimum 100,000 full-stroke cycles at
rated torque.

2. Direct-coupled damper actuators must have a five-year warrantee.
3. Size for torque required for damper seal at maximum design conditions and valve close-

off pressure for system design.
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4. Overload protected electronically throughout rotation except for selected Floating
actuators the have a mechanical clutch.

5. Spring Return Actuators: Mechanical fail safe shall incorporate a spring-return
mechanism.

6. Non-Spring Return Actuators shall stay in the position last commended by the controller
with an external manual gear release to allow positioning when not powered.

7. Power Requirements: 24Vac/dc [120Vac] [230Vac]
8. Proportional Actuators controller input range from 0…10 Vdc, 2…10 Vdc or 4…20 mA

models.
9. Housing:  Minimum requirement NEMA type 2
10. Actuators with a microprocessor should not be able to be modified by an outside source

(cracked or hacked).
11. Actuators of 133 and 270 lb.-in. of torque or more should be able to be tandem mount or

“gang” mount.
12. Agency Listings:  ISO 9001, cULus, CE and CSA
13. Basis of Design:  Schneider Electric SmartX Actuators, or approved equal.

2.07 ELECTRICAL POWER MEASUREMENT
A. Electrical Power Monitors, Single Point (Easy Install):

1. Acceptable Manufacturer: Veris Industries., or approved equal.
2. General:  Consist of three split-core CTs, factory calibrated as a system, hinged at both

axes with the electronics embedded inside the master CT.  The transducer shall measure
true (rms.RMS) power demand real power (kW) consumption (kWh). Conform to ANSI
C12.1 metering accuracy standards.

3. Voltage Input: Load capacity as shown on drawings.    208-480 VAC, 60 Hz
4. Maximum Current Input: Up to 2400A
5. Performance:

a. Accuracy: +/- 1% system from 10% to 100% of the rated current of the CT’s
b. Operating Temperature Range: 32-140°F, 122°F for 2400A.
c. Output: 4 to 20 mA, Pulse. or Modbus RTU
d. Ratings:

1) Agency: UL508 or equivalent
2) Transducer internally isolated to 2000 VAC.
3) Case isolation shall be 600 VAC.

e. Basis of Design: Similar to Hawkeye Veris H80xx40 series, or approved equal
f. Accessories: BACnet communications gateway

B. Electrical Power Monitors, Single Point (High Accuracy):
1. Acceptable Manufacturer: Veris Industries, or equal.
2. General: Revenue grade meter. Measures voltage, amperage, real power (kW),

consumption (kWh), and reactive power (kVARar), and power factor (PF) per phase and
total load for a single load. Factory calibrated as a system using split core CT’s. Neutral
voltage connection is required.

3. Voltage Input: 208-480 VAC, 60 Hz
4. Current Input:  Up to 2400A
5. Performance:

a. Accuracy: +/- 1% system from 2% to 100% of the rated current of the CT’s
b. Operating Temperature Range: 32-122°F

6. Output: Pulse, BACnet, Modbus RTU
7. Display: Backlit LCD
8. Enclosure: NEMA 1
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9. Agency Rating: UL508 or equivalent
10. Basis of Design: Veris Industries H81xx00 series, or approved equal.

C. Electrical Power Monitors, Single Point (High Accuracy/Versatility):
1. Acceptable Manufacturer: Veris Industries, or equal.
2. General: Revenue grade meter. Measures voltage, amperage, real power (kW),

consumption (kWh), reactive power (kVAR), apparent power (kVA) and power factor (PF)
per phase and total load for a single load. Available with data logging , Bi-directional (4-
quadrant) metering, and pulse contact accumulator inputs.

3. Voltage Input: 90-600 VAC, 50/60 Hz, 125-300 VDC
4. Current Input:  5A - 32,000A, selectable 1/3V or 1V CT inputs
5. Performance:

a. Accuracy shall be +/- [0.2%] [0.5%] revenue grade
b. Operating Temperature Range: -22-158°F

6. Output shall be [Pulse] [BACnet] [Modbus RTU] [LON]
7. Display: Backlit LCD
8. Enclosure: NEMA 4x optional
9. Agency Rating: UL508, ANSI C12.20
10. Basis of Design: Veris E5xxx series, or equal.

D. Electrical Power Monitors, Multiple Point (92 loads, High Accuracy):
1. Acceptable Manufacturer: Veris Industries, or equal.
2. General: Revenue grade meter. Measures volts, amps, power and energy for each circuit.

1/4 amp to 200 amp monitoring. 4 configurable alarm threshold registers
3. Voltage Input: 90-277 VAC, 60 Hz
4. Current Input:  5A - 32,000A, 1/3V CT inputs
5. Performance:

a. Accuracy: +/- 0.5% meter (split core), +/- 1% system from 1/4-100A (solid core)
b. Operating Temperature Range: 32-140°F

6. Output: Modbus RTU
7. Agency Rating: UL508, ANSI C12.10, IEC Class 1
8. Basis of Design: Veris E3xxx series, or equal.

PART 3  EXECUTION
3.01 CONTRACTOR RESPONSIBILITIES

A. General
1. Installation of the building automation system shall be performed by the Contractor or a

subcontractor.  However, all installation shall be under the personal supervision of the
Contractor.  The Contractor shall certify all work as proper and complete.  Under no
circumstances shall the design, scheduling, coordination, programming, training, and
warranty requirements for the project be delegated to a subcontractor.

B. Demolition
1. Remove controls which do not remain as part of the building automation system, all

associated abandoned wiring and conduit, and all associated pneumatic tubing.  The
Owner will inform the Contractor of any equipment which is to be removed that will remain
the property of the Owner.  All other equipment which is removed will be disposed of by
the Contractor.

C. Access to Site
1. Unless notified otherwise, entrance to building is restricted.  No one will be permitted to

enter the building unless their names have been cleared with the Owner or the Owner’s
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Representative.
D. Code Compliance

1. All wiring shall be installed in accordance with all applicable electrical codes and will
comply with equipment manufacturer's recommendations.  Should any discrepancy be
found between wiring specifications in Division 17 and Division 16, wiring requirements of
Division 17 will prevail for work specified in Division 17.

E. Cleanup
1. At the completion of the work, all equipment pertinent to this contract shall be checked

and thoroughly cleaned, and all other areas shall be cleaned around equipment provided
under this contract.

3.02 WIRING, CONDUIT, AND CABLE
A. All wire will be copper and meet the minimum wire size and insulation class listed below:

Wire Class Wire Size Isolation Class
Power 12 Gauge 600 Volt
Class One 14 Gauge Std. 600 Volt
Class Two 18 Gauge Std. 300 Volt
Class Three 18 Gauge Std. 300 Volt
Communications Per Mfr. Per Mfr.

B. Power and Class One wiring may be run in the same conduit.  Class Two and Three wiring and
communications wiring may be run in the same conduit.

C. Where different wiring classes terminate within the same enclosure, maintain clearances and
install barriers per the National Electric Code.

D. Where wiring is required to be installed in conduit, EMT shall be used.  Conduit shall be
minimum 1/2 inch galvanized EMT.  Set screw fittings are acceptable for dry interior locations.
 Watertight compression fittings shall be used for exterior locations and interior locations
subject to moisture.  Provide conduit seal-off fitting where exterior conduits enter the building or
between areas of high temperature/moisture differential.

E. Flexible metallic conduit (max. 3 feet) shall be used for connections to motors, actuators,
controllers, and sensors mounted on vibration producing equipment.  Liquid-tight flexible
conduit shall be use in exterior locations and interior locations subject to moisture.

F. Junction boxes shall be provided at all cable splices, equipment termination, and transitions
from EMT to flexible conduit.  Interior dry location J-boxes shall be galvanized pressed steel,
nominal four-inch square with blank cover.  Exterior and damp location JH-boxes shall be cast
alloy FS boxes with threaded hubs and gasketed covers.

G. Where the space above the ceiling is a supply or return air plenum, the wiring shall be plenum
rated.  Teflon wiring can be run without conduit above suspended ceilings.  EXCEPTION:  Any
wire run in suspended ceilings that is used to control outside air dampers or to connect the
system to the fire management system shall be in conduit.

H. Fiber optic cable shall include the following sizes; 50/125, 62.5/125 or 100/140.
I. Only glass fiber is acceptable, no plastic.
J. Fiber optic cable shall only be installed and terminated by an experienced contractor.  The BAS

contractor shall submit to the Engineer the name of the intended contractor of the fiber optic
cable with his submittal documents.
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3.03 HARDWARE INSTALLATION PRACTICES FOR WIRING
A. All controllers are to be mounted vertically and per the manufacturer’s installation

documentation.
B. The 120VAC power wiring to each Ethernet or Remote Site controller shall be a dedicated run,

with a separate breaker.  Each run will include a separate hot, neutral and ground wire.  The
ground wire will terminate at the breaker panel ground.  This circuit will not feed any other
circuit or device.

C. A true earth ground must be available in the building.  Do not use a corroded or galvanized
pipe, or structural steel.

D. Wires are to be attached to the building proper at regular intervals such that wiring does not
droop.  Wires are not to be affixed to or supported by pipes, conduit, etc.

E. Conduit in finished areas will be concealed in ceiling cavity spaces, plenums, furred spaces and
wall construction.  Exception; metallic surface raceway may be used in finished areas on
masonry walls.  All surface raceway in finished areas must be color matched to the existing
finish within the limitations of standard manufactured colors.

F. Conduit, in non-finished areas where possible, will be concealed in ceiling cavity spaces,
plenums, furred spaces, and wall construction.  Exposed conduit will run parallel to or at right
angles to the building structure.

G. Wires are to be kept a minimum of three (3) inches from hot water, steam, or condensate
piping.

H. Where sensor wires leave the conduit system, they are to be protected by a plastic insert.
I. Wire will not be allowed to run across telephone equipment areas.
J. Provide fire caulking at all rated penetrations.

3.04 INSTALLATION PRACTICES FOR FIELD DEVICES
A. Well-mounted sensors will include thermal conducting compound within the well to insure good

heat transfer to the sensor.
B. Actuators will be firmly mounted to give positive movement and linkage will be adjusted to give

smooth continuous movement throughout 100 percent of the stroke.
C. Relay outputs will include transient suppression across all coils.  Suppression devices shall limit

transients to 150% of the rated coil voltage.
D. Water line mounted sensors shall be removable without shutting down the system in which they

are installed.
E. For duct static pressure sensors, the high pressure port shall be connected to a metal static

pressure probe inserted into the duct pointing upstream. The low pressure port shall be left
open to the plenum area at the point that the high pressure port is tapped into the ductwork.

F. For building static pressure sensors, the high pressure port shall be inserted into the space via
a metal tube.  Pipe the low pressure port to the outside of the building.

3.05 ENCLOSURES
A. For all I/O requiring field interface devices, these devices where practical will be mounted in a

field interface panel (FIP).  The Contractor shall provide an enclosure which protects the
device(s) from dust, moisture, conceals integral wiring and moving parts.

B. FIPs shall contain power supplies for sensors, interface relays and contactors, and safety
circuits.
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C. The FIP enclosure shall be of steel construction with baked enamel finish; NEMA 1 rated with a
hinged door and keyed lock.  The enclosure will be sized for twenty percent spare mounting
space.  All locks will be keyed identically.

D. All wiring to and from the FIP will be to screw type terminals.  Analog or communications wiring
may use the FIP as a raceway without terminating.  The use of wire nuts within the FIP is
prohibited.

E. All outside mounted enclosures shall meet the NEMA-4 rating.
F. The wiring within all enclosures shall be run in plastic track.  Wiring within controllers shall be

wrapped and secured.
3.06 IDENTIFICATION

A. Identify all control wires with labeling tape or sleeves using words, letters, or numbers that can
be exactly cross-referenced with as-built drawings.

B. All field enclosures, other than controllers, shall be identified with a Bakelite nameplate.  The
lettering shall be in white against a black or blue background.

C. Junction box covers will be marked to indicate that they are a part of the BAS system.
D. All I/O field devices (except space sensors) that are not mounted within FIP's shall be identified

with name plates.
E. All I/O field devices inside FIP's shall be labeled.

3.07 EXISTING CONTROLS.
A. Existing controls which are to be reused must each be tested and calibrated for proper

operation. Existing controls which are to be reused and are found to be defective requiring
replacement, will be noted to the Owner.  The Owner will be responsible for all material and
labor costs associated with their repair.

3.08 CONTROL SYSTEM SWITCH-OVER
A. Demolition of the existing control system will occur after the new temperature control system is

in place including new sensors and new field interface devices.
B. Switch-over from the existing control system to the new system will be fully coordinated with the

Owner.  A representative of the Owner will be on site during switch-over.
C. The Contractor shall minimize control system downtime during switch-over.  Sufficient

installation mechanics will be on site so that the entire switch-over can be accomplished in a
reasonable time frame.

3.09 LOCATION
A. The location of sensors is per mechanical and architectural drawings.
B. Space humidity or temperature sensors will be mounted away from machinery generating heat,

direct light and diffuser air streams.
C. Outdoor air sensors will be mounted on the north building face directly in the outside air.  Install

these sensors such that the effects of heat radiated from the building or sunlight is minimized.
D. Field enclosures shall be located immediately adjacent to the controller panel(s) to which it is

being interfaced.
3.10 SOFTWARE INSTALLATION

A. General.
1. The Contractor shall provide all labor necessary to install, initialize, start-up and debug all

system software as described in this section.  This includes any operating system



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Direct Digital Control System for
HVAC 

230923 - 40 
CDI Infrastructure LLC

 dba L.R. Kimball

software or other third party software necessary for successful operation of the system.
3.11 DATABASE CONFIGURATION.

A. The Contractor will provide all labor to configure those portions of the database that are
required by the points list and sequence of operation.

3.12 COLOR GRAPHIC DISPLAYS.
A. Unless otherwise directed by the owner, the Contractor will provide color graphic displays as

depicted in the mechanical drawings for each system and floor plan.  For each system or floor
plan, the display shall contain the associated points identified in the point list and allow for
setpoint changes as required by the owner.

3.13 REPORTS.
A. The Contractor will configure a minimum of 4 reports for the owner.  These reports shall, at a

minimum, be able to provide:
1. Trend comparison data
2. Alarm status and prevalence information
3. Energy Consumption data
4. System user data

3.14 DOCUMENTATION
A. As built software documentation will include the following:

1. Descriptive point lists
2. Application program listing
3. Application programs with comments.
4. Printouts of all reports.
5. Alarm list.
6. Printouts of all graphics
7. Commissioning and System Startup
8. An electronic copy of all databases, configuration files, or any type of files created

specifically for each system.
3.15 POINT TO POINT CHECKOUT.

A. Each I/O device (both field mounted as well as those located in FIPs) shall be inspected and
verified for proper installation and functionality.  A checkout sheet itemizing each device shall
be filled out, dated and approved by the Project Manager for submission to the owner or
owner’s representative.

B. In case of wireless devices, the signal strength recorded during checkout shall be reported.
3.16 CONTROLLER AND WORKSTATION CHECKOUT.

A. A field checkout of all controllers and front end equipment (computers, printers, modems, etc.)
shall be conducted to verify proper operation of both hardware and software.  A checkout sheet
itemizing each device and a description of the associated tests shall be prepared and submitted
to the owner or owner’s representative by the completion of the project.

3.17 SYSTEM ACCEPTANCE TESTING
A. All application software will be verified and compared against the sequences of operation.
B. Control loops will be exercised by inducing a setpoint shift of at least 10% and observing

whether the system successfully returns the process variable to setpoint.  Record all test results
and attach to the Test Results Sheet.

C. Test each alarm in the system and validate that the system generates the appropriate alarm
message, that the message appears at all prescribed destinations (workstations or printers),
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and that any other related actions occur as defined (i.e. graphic panels are invoked, reports are
generated, etc.).  Submit a Test Results Sheet to the owner.

D. Perform an operational test of each unique graphic display and report to verify that the item
exists, that the appearance and content are correct, and that any special features work as
intended.  Submit a Test Results Sheet to the owner.

E. Perform an operational test of each third party interface that has been included as part of the
automation system.  Verify that all points are properly polled, that alarms have been configured,
and that any associated graphics and reports have been completed.  If the interface involves a
file transfer over Ethernet, test any logic that controls the transmission of the file, and verify the
content of the specified information.

END OF SECTION
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SECTION 232113
HYDRONIC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hydronic system requirements.
B. Heating water and glycol piping, above grade.
C. Equipment drains and overflows.
D. Pipe hangers and supports.
E. Unions, flanges, mechanical couplings, and dielectric connections.
F. Valves:

1. Ball valves.
1.02 REFERENCE STANDARDS

A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300.
B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings.
D. ASME B31.9 - Building Services Piping.
E. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless.
F. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and

Alloy Steel for Moderate and High Temperature Service.
G. ASTM A536 - Standard Specification for Ductile Iron Castings.
H. ASTM B32 - Standard Specification for Solder Metal.
I. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
J. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric).
K. ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical Couplings for

Use in Piping Applications.
L. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding.
M. AWS D1.1/D1.1M - Structural Welding Code - Steel.
N. AWWA C606 - Grooved and Shouldered Joints.
O. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation.
PART 2  PRODUCTS
2.01 HYDRONIC SYSTEM REQUIREMENTS

A. Comply with ASME B31.9 and applicable federal, state, and local regulations.
B. Piping:  Provide piping, fittings, hangers and supports as required, as indicated, and as follows:

1. Where more than one piping system material is specified, provide joining fittings that are
compatible with piping materials and ensure that the integrity of the system is not
jeopardized.

2. Use non-conducting dielectric connections whenever jointing dissimilar metals.
3. Grooved mechanical joints may be used in accessible locations only.
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a. Accessible locations include those exposed on interior of building, in pipe chases,
and in mechanical rooms, aboveground outdoors, and as approved by Architect.

b. Grooved mechanical connections and joints comply with AWWA C606.
c. Use rigid joints unless otherwise indicated.

4. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless
indicated otherwise.

C. Pipe-to-Valve and Pipe-to-Equipment Connections:  Use flanges, unions, or grooved couplings
to allow disconnection of components for servicing; do not use direct welded, soldered, or
threaded connections.
1. Where grooved joints are used in piping, provide grooved valve/equipment connections if

available; if not available, provide flanged ends and grooved flange adapters.
D. Valves:  Provide valves where indicated:

1. Provide drain valves where indicated, and if not indicated provide at least at main shut-off,
low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch gate valves
with cap; pipe to nearest floor drain.

2. For throttling, bypass, or manual flow control services, use globe, ball, or butterfly valves.
3. For shut-off and to isolate parts of systems or vertical risers, use gate, ball, or butterfly

valves.
2.02 HEATING WATER AND GLYCOL PIPING, ABOVE GRADE

A. Steel Pipe:  ASTM A53/A53M, Schedule 40, black, using one of the following joint types:
1. Welded Joints:  ASTM A234/A234M, wrought steel welding type fittings; AWS D1.1/D1.1M

welded.
2. Threaded Joints:  ASME B16.3, malleable iron fittings.
3. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material, and mechanical

couplings.
B. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn, using one of the following joint

types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper

fittings.
a. Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
b. Braze:  AWS A5.8M/A5.8 BCuP copper/silver alloy.

2. Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube.
2.03 EQUIPMENT DRAINS AND OVERFLOWS

A. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn; using one of the following joint
types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper

fittings; ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
2.04 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.
1. If type of hanger or support for a particular situation is not indicated, select appropriate

type using MSS SP-58 recommendations.
2. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Malleable iron, adjustable swivel, split ring.
3. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.
4. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.

B. In grooved installations, use rigid couplings with offsetting angle-pattern bolt pads or with
wedge shaped grooves in header piping to permit support and hanging in accordance with
ASME B31.9.
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2.05 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS
A. Unions for Pipe 2 Inches and Less:

1. Ferrous Piping:  150 psig malleable iron, threaded.
2. Copper Pipe:  Bronze, soldered joints.

B. Mechanical Couplings for Grooved and Shouldered Joints:  Two or more curved housing
segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to
secure and compress gasket.
1. Dimensions and Testing:  In accordance with AWWA C606.
2. Mechanical Couplings: Comply with ASTM F1476.
3. Housing Material:  Ductile iron, galvanized complying with ASTM A536.
4. Gasket Material:  EPDM suitable for operating temperature range from minus 30 degrees

F to 230 degrees F.
5. Bolts and Nuts:  Hot dipped galvanized or zinc-electroplated steel.
6. When pipe is field grooved, provide coupling manufacturer's grooving tools.
7. Manufacturers:

a. Victaulic Company; [________]:  www.victaulic.com/#sle.
b. Or equal .
c. Substitutions:  See Section 016000 - Product Requirements.

C. Dielectric Connections:
1. Waterways:

a. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of
short circuit current in a corresponding bimetallic joint.

b. Dry insulation barrier able to withstand 600 volt breakdown test.
c. Construct of galvanized steel with threaded end connections to match connecting

piping.
d. Suitable for the required operating pressures and temperatures.

2.06 BALL VALVES
A. Manufacturers:

1. Apollo Valves :  www.apollovalves.com/#sle.
2. Victaulic Company :  www.victaulic.com/#sle.
3. Or equal .

B. Up To and Including 2 Inches:
1. Bronze one piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever

handle with balancing stops, solder ends with union.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Route piping in orderly manner, parallel to building structure, and maintain gradient.
C. Install piping to conserve building space and to avoid interfere with use of space.
D. Group piping whenever practical at common elevations.
E. Slope piping and arrange to drain at low points.

END OF SECTION
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SECTION 232114
HYDRONIC SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air vents.
B. Strainers.
C. Pressure-temperature test plugs.
D. Balancing valves.

1.02 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide product data for manufactured products and assemblies required for

this project.  Include component sizes, rough-in requirements, service sizes, and finishes.
 Include product description and model.

C. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining
procedures.

D. Maintenance Data:  Include installation instructions, assembly views, lubrication instructions,
and replacement parts list.

1.03 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until

installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing sections

of the work, and isolating parts of completed system.
PART 2  PRODUCTS
2.01 AIR VENTS

A. Manufacturers:
1. Armstrong International, Inc
2. ITT Bell & Gossett
3. Taco, Inc
4. Or equal .

B. Manual Type:  Short vertical sections of 2 inch diameter pipe to form air chamber, with 1/8 inch
brass needle valve at top of chamber.

C. Float Type:
1. Brass or semi-steel body, copper, polypropylene, or solid non-metallic float, stainless steel

valve and valve seat; suitable for system operating temperature and pressure; with
isolating valve.

2.02 STRAINERS
A. Manufacturers:

1. Armstrong International, Inc
2. Flexicraft Industries
3. Grinnell Products
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4. The Metraflex Company; LPD Y Strainer
5. Or equal .

B. Size 2 inch and Under:
1. Screwed brass or iron body for 175 psi working pressure, Y pattern with 1/32 inch

stainless steel perforated screen.
2.03 PRESSURE-TEMPERATURE TEST PLUGS

A. Manufacturers:
1. Ferguson Enterprises Inc; [______]:  www.fnw.com/#sle.
2. Peterson Equipment Company Inc; [______]:  www.petesplug.com/#sle.
3. Sisco Manufacturing Company Inc; [______]:  www.siscomfg.com/#sle.
4. Or equal .

B. Construction:  Brass body designed to receive temperature or pressure probe with removable
protective cap, and Neoprene rated for minimum 200 degrees F.

C. Application:  Use extended length plugs to clear insulated piping.
2.04 BALANCING VALVES

A. Manufacturers:
1. Armstrong International, Inc
2. Hays Fluid Controls
3. ITT Bell & Gossett
4. Taco, Inc
5. Tour & Anderson / Victaulic .
6. Or equal.

B. Size 2 inch and Smaller:
1. Provide ball, globe, or [_______] style with flow balancing, flow measurement, and shut-off

capabilities, memory stops, minimum of two metering ports and NPT threaded, soldered,
or [____________] connections.

2. Metal construction materials consist of bronze, brass, or [______].
3. Non-metal construction materials consist of Teflon, EPDM, engineered resin, or

[__________].
2.05 PRESSURE INDEPENDENT VALVES

A. Manufacturers:
1. Tour & Anderson / Victaulic .
2. Or equal .

B. Size 2 inch and Smaller:
1. Provide ball, globe, or [_______] style with flow balancing, flow measurement, and shut-off

capabilities, memory stops, minimum of two metering ports and NPT threaded, soldered,
or [____________] connections.

2. Metal construction materials consist of bronze, brass, or [______].
3. Non-metal construction materials consist of Teflon, EPDM, engineered resin, or

[__________].
PART 3  EXECUTION
3.01 INSTALLATION

A. Install specialties in accordance with manufacturer's instructions.
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B. Provide manual air vents at system high points and as indicated.
END OF SECTION
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SECTION 232300
REFRIGERANT PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping.
B. Refrigerant.
C. Moisture and liquid indicators.
D. Valves.
E. Strainers.
F. Filter-driers.

1.02 REFERENCE STANDARDS
A. ASHRAE Std 15 - Safety Standard for Refrigeration Systems and Designation and

Classification of Refrigerants .
B. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants.
C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings.
D. ASME B31.5 - Refrigeration Piping and Heat Transfer Components.
E. ASME B31.9 - Building Services Piping.
F. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and

Refrigeration Field Service.
G. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding.
H. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation.
1.03 SYSTEM DESCRIPTION

A. Provide pipe hangers and supports in accordance with ASME B31.5 unless indicated
otherwise.

B. Liquid Indicators:
1. Use line size liquid indicators in main liquid line leaving condenser.
2. If receiver is provided, install in liquid line leaving receiver.
3. Use line size on leaving side of liquid solenoid valves.

C. Valves:
1. Use service valves on suction and discharge of compressors.

D. Refrigerant Charging (Packed Angle) Valve:  Use in liquid line between receiver shut-off valve
and expansion valve.

E. Strainers:
1. Use line size strainer upstream of each automatic valve.

F. Filter-Driers:
1. Use a filter-drier immediately ahead of liquid-line controls, such as thermostatic expansion

valves, solenoid valves, and moisture indicators.
1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Provide general assembly of specialties, including manufacturers catalogue
information.  Provide manufacturers catalog data including load capacity.

C. Shop Drawings:  Indicate schematic layout of system, including equipment, critical dimensions,
and sizes.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing the type of work specified in this

section, with minimum three years ofdocumented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store piping and specialties in shipping containers with labeling in place.
B. Protect piping and specialties from entry of contaminating material by leaving end caps and

plugs in place until installation.
C. Dehydrate and charge components such as piping and receivers, seal prior to shipment, until

connected into system.
PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Comply with ASME B31.9 for installation of piping system.
2.02 PIPING

A. Copper Tube:  ASTM B280, H58 hard drawn.
1. Fittings:  ASME B16.22 wrought copper.
2. Joints:  Braze, AWS A5.8M/A5.8 BCuP silver/phosphorus/copper alloy.

B. Pipe Supports and Anchors:
1. Provide hangers and supports that comply with MSS SP-58.

a. If type of hanger or support for a particular situation is not indicated, select
appropriate type using MSS SP-58 recommendations.

2. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Malleable iron adjustable swivel, split ring.
3. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
4. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
5. Vertical Support:  Steel riser clamp.
6. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.
7. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.
8. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms;
size inserts to suit threaded hanger rods.

2.03 REFRIGERANT
A. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero and global

warming potential (GWP) of less than 50.
B. Refrigerant:  R-134a, tetrafluoroethane as defined in ASHRAE Std 34.

2.04 MOISTURE AND LIQUID INDICATORS
A. Manufacturers:

1. Henry Technologies; [______]:  www.henrytech.com/#sle.
2. Parker Hannifin/Refrigeration and Air Conditioning; [______]:  www.parker.com/#sle.
3. Sporlan, a Division of Parker Hannifin; [______]:  www.parker.com/#sle.
4. Or equal .
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B. Indicators:  Single port type, UL listed, with copper or brass body, flared or solder ends, sight
glass, color coded paper moisture indicator with removable element cartridge and plastic cap;
for maximum temperature of 200 degrees F and maximum working pressure of 500 psi.

2.05 VALVES
A. Manufacturers:

1. Hansen Technologies Corporation; <>
2. Henry Technologies; <>
3. Flomatic Valves; <>
4. Or equal .

B. Service Valves:
1. Forged brass body with copper stubs, brass caps, removable valve core, integral ball

check valve, flared or solder ends, for maximum pressure of 500 psi.
2.06 STRAINERS

A. Manufacturers:
1. Hansen Technologies Corporation ; <> 
2. Parker Hannifin/Refrigeration and Air Conditioning; <>
3. Sporlan, a Division of Parker Hannifin; <>
4. Or equal .

B. Straight Line or Angle Line Type:
1. Brass or steel shell, steel cap and flange, and replaceable cartridge, with screen of

stainless steel wire or monel reinforced with brass; for maximum working pressure of 430
psi.

2.07 FILTER-DRIERS
A. Manufacturers:

1. Flow Controls Division of Emerson Electric; <>
2. Parker Hannifin/Refrigeration and Air Conditioning; <>
3. Sporlan, a Division of Parker Hannifin; <>
4. Or equal .

B. Performance:
1. Pressure Drop:  2 psi, maximum, when operating at full connected evaporator capacity.
2. Design Working Pressure:  350 psi, minimum.

C. Cores:  Molded or loose-fill molecular sieve desiccant compatible with refrigerant, activated
alumina, activated charcoal, and filtration to 40 microns, with secondary filtration to 20 microns;
of construction that will not pass into refrigerant lines.

D. Construction:  UL listed.
1. Replaceable Core Type:  Steel shell with removable cap.
2. Connections:  As specified for applicable pipe type.

PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment with flanges or unions.
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3.02 INSTALLATION
A. Install refrigeration specialties in accordance with manufacturer's instructions.
B. Route piping in orderly manner, with plumbing parallel to building structure, and maintain

gradient.
C. Install piping to conserve building space and avoid interference with use of space.
D. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.
E. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.5.
2. Support horizontal piping as indicated.
3. Install hangers to provide minimum 1/2 inch space between finished covering and

adjacent work.
4. Place hangers within 12 inches of each horizontal elbow.
5. Provide copper plated hangers and supports for copper piping.

F. Provide clearance for installation of insulation and access to valves and fittings.
G. Flood piping system with nitrogen when brazing.
H. Insulate piping; refer to Section 230719.
I. Follow ASHRAE Std 15 procedures for charging and purging of systems and for disposal of

refrigerant.
J. Fully charge completed system with refrigerant after testing.

3.03 FIELD QUALITY CONTROL
A. See Section 014000 - Quality Requirements, for additional requirements.
B. Test refrigeration system in accordance with ASME B31.5.
C. Pressure test system with dry nitrogen to 200 psi.  Perform final tests at 27 inches vacuum and

200 psi using halide torch.  Test to no leakage.
END OF SE
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SECTION 233100
HVAC DUCTS AND CASINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal ductwork.
B. Casing and plenums.

1.02 REFERENCE STANDARDS
A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
D. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.
E. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for duct materials.
C. Shop Drawings:  Provide coordinated ductwork shop drawings prior to start of construction.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience, and approved
by manufacturer.

B. Installer Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum three  years of  documented  experience.

1.05 FIELD CONDITIONS
A. Do not install duct sealants when temperatures are less than those recommended by sealant

manufacturers.
B. Maintain temperatures within acceptable range during and after installation of duct sealants.

PART 2  PRODUCTS
2.01 DUCT ASSEMBLIES

A. Regulatory Requirements:  Construct ductwork to comply with NFPA 90A standards.
B. Ducts:  Galvanized steel, unless otherwise indicated.
C. Low Pressure Supply (Heating Systems):  2 inch w.g.  pressure class , galvanized steel .
D. Low Pressure Supply (System with Cooling Coils):  2 inch w.g.  pressure class , galvanized steel .
E. Return and Relief:  2 inch w.g.  pressure class , galvanized steel .
F. General Exhaust:  2 inch w.g.  pressure class , galvanized steel .
G. Outside Air Intake:  2 inch w.g.  pressure class , galvanized steel .
H. Transfer Air and Sound Boots:  2 inch w.g.  pressure class .
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2.02 MATERIALS
A. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type

B, with G90/Z275  coating.
B. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant.

1. Type:  Heavy mastic or liquid used alone or with tape, suitable for joint configuration and
compatible with substrates, and recommended by manufacturer for pressure class of
ducts.

2. VOC Content:  Not more than 250 g/L, excluding water.
3. Surface Burning Characteristics:  Flame spread index of zero and smoke developed index

of zero, when tested in accordance with ASTM E84.
4. Manufacturers:

a. Carlisle HVAC Product
b. Ductmate Industries, Inc, a DMI Company.
c. Or equal .

C. Hanger Rod:  ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end, or
continuously threaded.

D. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:
1. Manufacturers:

a. Powers Fasteners, Inc.
b. Or equal .

2.03 DUCTWORK FABRICATION
A. Fabricate and support in accordance with SMACNA (DCS) and as indicated.
B. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.
C. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on

centerline.  Where not possible and where rectangular elbows must be used, provide air foil
turning vanes of perforated metal with glass fiber insulation.

D. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

E. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA (DCS).
F. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame,

provide blank-out panels sealing louver area around duct.  Use same material as duct, painted
black on exterior side; seal to louver frame and duct.

2.04 MANUFACTURED DUCTWORK AND FITTINGS
A. Double Wall Insulated Round Ducts:  Round spiral lockseam duct with galvanized steel outer

wall, perforated galvanized steel inner wall; fitting with solid inner wall.
1. Manufacture in accordance with SMACNA (DCS).
2. Insulation:

a. Thickness:  1 inch.
3. Manufacturers:

a. MKT Metal Manufacturing; Weatherguard:  www.mktduct.com/#sle.
b. United McGill .
c. Or equal .

B. Round Ducts:  Round lockseam duct with galvanized steel outer wall.
1. Manufacture in accordance with SMACNA (DCS).
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2. Manufacturers:
a. EHG, a DMI Company
b. Linx Industries, Inc, a DMI Company
c. MKT Metal Manufacturing
d. Or equal .

C. Flexible Ducts:  Two ply vinyl film supported by helically wound spring steel wire.
1. Insulation:  Fiberglass insulation with polyethylene vapor barrier film.
2. Pressure Rating:  10 inches WG positive and 1.0 inches WG negative.
3. Maximum Velocity:  4000 fpm.
4. Temperature Range:  Minus 10 degrees F to 160 degrees F.
5. Manufacturers:

a. Hart & Cooley, Inc.
b. JP Lamborn Co.
c. Or equal .

2.05 CASINGS
A. Fabricate casings in accordance with SMACNA (DCS) and construct for operating pressures

indicated.
B. Mount floor mounted casings on 4 inch high concrete curbs.  At floor, rivet panels on 8 inch

centers to angles.  Where floors are acoustically insulated, provide liner of galvanized 18 gage,
0.0478 inch expanded metal mesh supported at 12 inch centers, turned up 12 inches at sides
with sheet metal shields.

C. Reinforce door frames with steel angles tied to horizontal and vertical plenum supporting
angles.  Install hinged access doors where indicated or required for access to equipment for
cleaning and inspection.

D. Fabricate acoustic casings with reinforcing turned inward.  Provide 16 gage, 0.0598 inch sheet
steel back facing and 22 gage, 0.0299 inch perforated sheet steel front facing with 3/32 inch
diameter holes on 5/32 inch centers.  Construct panels 3 inches thick packed with 4.5 lb/cu ft
minimum glass fiber insulation media, on inverted channels of 16 gage, 0.0598 inch sheet
steel.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install, support, and seal ducts in accordance with SMACNA (DCS).
B. During construction provide temporary closures of metal or taped polyethylene on open

ductwork to prevent construction dust from entering ductwork system.
C. Flexible Ducts:  Connect to metal ducts with draw bands .
D. Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining.
E. Provide openings in ductwork where required to accommodate thermometers and controllers.

 Provide pilot tube openings where required for testing of systems, complete with metal can
with spring device or screw to ensure against air leakage.  Where openings are provided in
insulated ductwork, install insulation material inside a metal ring.

F. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

G. Use double nuts and lock washers on threaded rod supports.
H. Connect diffusers or light troffer boots to low pressure ducts directly or with 5 feet maximum

length of flexible duct held in place with strap or clamp.
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I. Set plenum doors 6 to 12 inches above floor.  Arrange door swings so that fan static pressure
holds door in closed position.

J. At exterior wall louvers, seal duct to louver frame and install blank-out panels.
END OF SECTION
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SECTION 233300
AIR DUCT ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air turning devices/extractors.
B. Backdraft dampers - metal.
C. Duct access doors.
D. Duct test holes.
E. Fire dampers.
F. Flexible duct connectors.
G. Volume control dampers.
H. Miscellaneous products:

1. Duct opening closure film.
1.02 RELATED REQUIREMENTS

A. Section 230548 - Vibration and Seismic Controls for HVAC.
B. Section 233100 - HVAC Ducts and Casings.

1.03 REFERENCE STANDARDS
A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.
B. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible.
C. UL 33 - Safety Heat Responsive Links for Fire-Protection Service.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide for shop fabricated assemblies including volume control dampers.

 Include electrical characteristics and connection requirements.
C. Manufacturer's Installation Instructions:  Provide instructions for fire dampers.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Protect dampers from damage to operating linkages and blades.

PART 2  PRODUCTS
2.01 AIR TURNING DEVICES/EXTRACTORS

A. Manufacturers:
1. Carlisle HVAC Products
2. Elgen Manufacturing, Inc.
3. Krueger-HVAC, Division of Air System Components
4. Ruskin Company
5. Titus HVAC, a brand of Johnson Controls
6. Ward Industries, a brand of Hart and Cooley, Inc.
7. Or equal .

B. Multi-blade device with blades aligned in short dimension; steel construction; with individually
adjustable blades, mounting straps.
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2.02 BACKDRAFT DAMPERS - METAL
A. Manufacturers:

1. Louvers & Dampers, Inc, a brand of Mestek, Inc.
2. Nailor Industries, Inc.
3. Ruskin Company
4. Or equal .

B. Gravity Backdraft Dampers, Size 18 by 18 inches or Smaller, Furnished with Air Moving
Equipment:  Air moving equipment manufacturer's standard construction.

C. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers:  Galvanized steel, with center
pivoted blades of maximum 6 inch width, with felt or flexible vinyl sealed edges, linked together
in rattle-free manner with 90 degree stop, steel ball bearings, and plated steel pivot pin;
adjustment device to permit setting for varying differential static pressure.

2.03 DUCT ACCESS DOORS
A. Manufacturers:

1. Ductmate Industries, Inc, a DMI Company
2. Elgen Manufacturing, Inc .
3. Ruskin Company
4. SEMCO LLC
5. Ward Industries, a brand of Hart and Cooley, Inc.
6. Or equal .

B. Fabricate in accordance with SMACNA (DCS) and as indicated.
C. Fabrication:  Rigid and close-fitting of galvanized steel with sealing gaskets and quick fastening

locking devices.  For insulated ducts, install minimum 1 inch thick insulation with sheet metal
cover.
1. Up to 18 inches Square:  Provide two hinges and two sash locks.
2. Up to 24 by 48 inches:  Three hinges and two compression latches with outside and inside

handles.
D. Access doors with sheet metal screw fasteners are not acceptable.

2.04 DUCT TEST HOLES
A. Temporary Test Holes:  Cut or drill in ducts as required.  Cap with neat patches, neoprene

plugs, threaded plugs, or threaded or twist-on metal caps.
2.05 FIRE DAMPERS

A. Manufacturers:
1. Louvers & Dampers, Inc, a brand of Mestek, Inc.
2. Nailor Industries, Inc.
3. Pottorff
4. Ruskin Company
5. Ward Industries, a brand of Hart and Cooley, Inc.
6. Or equal .
7. Substitutions:  See Section 016000 - Product Requirements.

B. Curtain Type Dampers:  Galvanized steel with interlocking blades.  Provide stainless steel
closure springs and latches for horizontal installations.  Configure with blades out of air stream
except for 1.0 inch pressure class ducts up to 12 inches in height.

C. Fusible Links:  UL 33, separate at 160 degrees F with adjustable link straps for combination
fire/balancing dampers.
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2.06 FLEXIBLE DUCT CONNECTORS
A. Manufacturers:

1. Carlisle HVAC Products
2. Ductmate Industries, Inc, a DMI Company
3. Elgen Manufacturing, Inc.
4. Or equal .

B. Fabricate in accordance with SMACNA (DCS) and as indicated.
C. Flexible Duct Connections:  Fabric crimped into metal edging strip.

1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A,
minimum density 30 oz per sq yd.
a. Net Fabric Width:  Approximately 2 inches wide.

2. Metal:  3 inches wide, 24 gage, 0.0239 inch thick galvanized steel.
D. Maximum Installed Length:  6 inch .

2.07 VOLUME CONTROL DAMPERS
A. Manufacturers:

1. AireTechnologies, Inc, a DMI Company
2. Louvers & Dampers, Inc, a brand of Mestek, Inc.
3. Nailor Industries, Inc.
4. Ruskin Company
5. Or equal .

B. Fabricate in accordance with SMACNA (DCS) and as indicated.
C. Splitter Dampers:

1. Material:  Same gage as duct to 24 inches size in either direction, and two gages heavier
for sizes over 24 inches.

2. Blade:  Fabricate of single thickness sheet metal to streamline shape, secured with
continuous hinge or rod.

3. Operator:  Minimum 1/4 inch diameter rod in self aligning, universal joint action, flanged
bushing with set screw .

D. Single Blade Dampers:
1. Fabricate for duct sizes up to 6 by 30 inch.
2. Blade:  24 gage, 0.0239 inch, minimum.

E. Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 by 72
inch.  Assemble center and edge crimped blades in prime coated or galvanized channel frame
with suitable hardware.
1. Blade:  18 gage, 0.0478 inch, minimum.

F. End Bearings:  Except in round ducts 12 inches and smaller, provide end bearings.  On multiple
blade dampers, provide oil-impregnated nylon, thermoplastic elastomer, or sintered bronze
bearings.

G. Quadrants:
1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.
2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or

adapters.
3. Where rod lengths exceed 30 inches provide regulator at both ends.
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2.08 MISCELLANEOUS PRODUCTS
A. Duct Opening Closure Film:  Mold-resistant, self-adhesive film to keep debris out of ducts

during construction.
1. Thickness:  2 mils.
2. High tack water based adhesive.
3. UV stable light blue color.
4. Elongation Before Break:  325 percent, minimum.
5. Manufacturers:

a. Carlisle HVAC Products
b. Or equal .

PART 3  EXECUTION
3.01 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS).  Refer to Section 233100 for duct construction and pressure class.

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

C. Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated.  Provide minimum 8 by 8 inch  size for hand access,  size for shoulder access, and as
indicated.  Provide 4 by 4 inch  for balancing dampers only.  Review locations prior to
fabrication.

D. Provide duct test holes where indicated and required for testing and balancing purposes.
E. Provide fire dampers  at locations indicated, where ducts and outlets pass through fire rated

components , and where required by Authorities Having Jurisdiction .  Install with required
perimeter mounting angles, sleeves, breakaway duct connections, corrosion resistant springs,
bearings, bushings and hinges.

F. Demonstrate re-setting of fire dampers to Owner's representative.
G. At fans and motorized equipment associated with ducts, provide flexible duct connections

immediately adjacent to the equipment.
H. At equipment supported by vibration isolators, provide flexible duct connections immediately

adjacent to the equipment.
1. Refer to Section 230548.

I. Provide balancing dampers at points on supply, return, and exhaust systems where branches
are taken from larger ducts as required for air balancing.  Install minimum 2 duct widths from
duct take-off.

J. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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SECTION 233423
HVAC POWER VENTILATORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Roof exhausters.
B. Ceiling exhaust fans.

1.02 RELATED REQUIREMENTS
A. Section 230513 - Common Motor Requirements for HVAC Equipment.
B. Section 230548 - Vibration and Seismic Controls for HVAC.
C. Section 233300 - Air Duct Accessories:  Backdraft dampers.

1.03 REFERENCE STANDARDS
A. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings

Program.
B. AMCA 99 - Standards Handbook.
C. AMCA 204 - Balance Quality and Vibration Levels for Fans.
D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance

Rating.
E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans.
F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data.
G. UL 705 - Power Ventilators.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on fans and accessories including fan curves with specified

operating point clearly plotted, power, RPM, sound power levels at rated capacity, and
electrical characteristics and connection requirements.

PART 2  PRODUCTS
2.01 POWER VENTILATORS - GENERAL

A. Manufacturers:
1. Carnes, a division of Carnes Company Inc.
2. Greenheck Fan Corporation
3. PennBarry, Division of Air System Components
4. Twin City Fan & Blower.
5. Substitutions:  Or equal .

B. Static and Dynamically Balanced:  AMCA 204 - Balance Quality and Vibration Levels for Fans.
C. Performance Ratings:  Determined in accordance with AMCA 210 and bearing the AMCA

Certified Rating Seal.
D. Sound Ratings:  AMCA 301, tested to AMCA 300 and bearing AMCA Certified Sound Rating

Seal.
E. Fabrication:  Comply with AMCA 99.
F. UL Compliance:  UL listed and labeled, designed, manufactured, and tested in accordance with

UL 705.
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G. Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for
the purpose specified and indicated.

2.02 ROOF EXHAUSTERS 
A. Fan Unit:  V-belt or direct driven as indicated, with spun aluminum housing; resilient mounted

motor; 1/2 inch mesh, 0.62 inch thick aluminum wire birdscreen; square base to suit roof curb
with continuous curb gaskets.

B. Roof Curb:  16 inch  high  self-flashing  of galvanized steel  with continuously welded seams,
hinged curb adapter and factory installed nailer strip .

C. Disconnect Switch:  Factory wired, non-fusible, in housing for thermal overload protected motor .
D. Backdraft Damper:  Gravity actuated, aluminum multiple blade construction, felt edged with

offset hinge pin, nylon bearings, blades linked .
E. Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and

adjustable pitch motor sheave selected so required rpm is obtained with sheaves set at mid-
position; fan shaft with self-aligning pre-lubricated ball bearings.

2.03 CEILING  EXHAUST FANS
A. Centrifugal Fan Unit:  V-belt or direct driven with galvanized steel housing lined with acoustic

insulation, resilient mounted motor, gravity backdraft damper in discharge.
B. Grille:  Molded white plastic.
C. Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and

adjustable pitch motor sheaves selected so required rpm is obtained with sheaves set at mid-
position; fan shaft with self-aligning pre-lubricated ball bearings.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Secure roof exhausters with cadmium plated steel lag screws to roof curb.
C. Extend ducts to roof exhausters into roof curb.  Counterflash duct to roof opening.
D. Install backdraft dampers on inlet to roof and wall exhausters.
E. Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated.

END OF SECTION
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SECTION 233700
AIR OUTLETS AND INLETS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Diffusers:
1. Rectangular ceiling diffusers.

B. Registers/grilles:
1. Ceiling-mounted, exhaust and return register/grilles.
2. Wall-mounted, supply register/grilles.
3. Wall-mounted, exhaust and return register/grilles.

C. Gravity ventilators.
1.02 REFERENCE STANDARDS

A. AMCA 511 - Certified Ratings Program for Air Control Devices.
B. AMCA 550 - Test Method for High Velocity Wind Driven Rain Resistant Louvers.
C. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Inlets.
D. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes.
E. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric).
F. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data for equipment required for this project.  Review outlets and inlets

as to size, finish, and type of mounting prior to submission.  Submit schedule of outlets and
inlets showing type, size, location, application, and noise level.

1.04 QUALITY ASSURANCE
A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Krueger-HVAC
B. Metalaire, a brand of Metal Industries Inc.
C. Price Industries
D. Titus, a brand of Air Distribution Technologies
E. Or equal .

Substitutions: See Section 016000 - Product Requirements  Or equal  .
2.02 RECTANGULAR CEILING DIFFUSERS

A. Type:  Provide square and rectangular, adjustable pattern  diffuser to discharge air in 360
degree and four way  pattern .

B. Connections:  As indicated on drawings .
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C. Frame:  Provide surface mount, inverted T-bar, and spline  type.  In plaster ceilings, provide
plaster frame and ceiling frame. 

D. Fabrication:  Aluminum  with baked enamel  finish.
E. Color:  White .
F. Accessories:  Provide butterfly  volume control damper; anti-smudging device, gaskets for

surface mounted diffusers, and [_______]  with damper adjustable from diffuser face.
2.03 CEILING EXHAUST AND RETURN REGISTERS/GRILLES

A. Type:  Streamlined blades, 3/4 inch  minimum depth, 3/4 inch  maximum spacing, with blades
set at 45 degrees, horizontal  face.

B. Frame:  1-1/4 inch margin with countersunk screw mounting.
C. Fabrication:  Steel with 20 gage, 0.0359 inch minimum frames and 22 gage, 0.0299 inch

minimum blades, steel and aluminum with 20 gage, 0.0359 inch minimum frame, or aluminum
extrusions, with factory baked enamel finish.

D. Color:  White .
E. Damper:  Integral, gang-operated, opposed blade type with removable key operator, operable

from face where not individually connected to exhaust fans.
2.04 WALL SUPPLY REGISTERS/GRILLES

A. Type:  Streamlined and individually adjustable blades, 3/4 inch  minimum depth, 3/4 inch 
maximum spacing with spring or other device to set blades, horizontal  face, double  deflection.

B. Fabrication:  Steel with 20 gage, 0.0359 inch minimum frames and 22 gage, 0.0299 inch
minimum blades, steel and aluminum with 20 gage, 0.0359 inch minimum frame, or aluminum
extrusions, with factory baked enamel finish.

C. Color:  White .
2.05 WALL EXHAUST AND RETURN REGISTERS/GRILLES

A. Type:  Streamlined blades, 3/4 inch  minimum depth, 3/4 inch  maximum spacing, with spring or
other device to set blades, horizontal  face.

B. Frame:  1-1/4 inch margin with countersunk screw mounting.
C. Fabrication:  Steel frames and blades, with factory baked enamel finish.
D. Color:  White .
E. Damper:  Integral, gang-operated, opposed blade type with removable key operator, operable

from face.
2.06 GRAVITY VENTILATORS

A. Hood Intake and Relief Gravity Ventilator:
1. General:

a. Low silhouette for intake applications with natural gravity or negative pressure
system(s).

b. Performance ratings and factory testing to be in accordance with AMCA 511 and
AMCA 550.

2. Hood and Base:
a. Material:  Aluminum.
b. Hood Construction:  Precision formed, arched panels with interlocking seams.

3. Birdscreen:
a. Fabricate in accordance with ASTM B221 (ASTM B221M).
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b. Construction:  1/2 inch Galvanized mesh.
c. Horizontally mounted across hood intake area.

4. Hood Support:  Galvanized steel construction and fastened so hood can be removed
completely from the base or hinged open.

5. Options/Accessories:
a. Roof Curbs:

1) Flat Roofs:
(a) Welded, straight side curb with flashing flange and wood nailer.

2) Pitched Roofs:  Welded, straight side curb with flashing flange and wood nailer.
3) Material:  Aluminum.
4) Insulation Thickness:  1 inch.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Check location of outlets and inlets and make necessary adjustments in position to comply with

architectural features, symmetry, and lighting arrangement.
C. Install diffusers to ductwork with air tight connection.

END OF SECTION
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SECTION 236213
PACKAGED AIR-COOLED REFRIGERANT COMPRESSOR AND CONDENSER UNITS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Condensing unit package.
B. Charge of refrigerant and oil.
C. Controls and control connections.
D. Refrigerant piping connections.
E. Motor starters.
F. Electrical power connections.

1.02 REFERENCE STANDARDS
A. AHRI 210/240 - Standard for Performance Rating of Unitary Air-Conditioning and Air-Source

Heat Pump Equipment.
B. ASHRAE Std 23.1 - Methods for Performance Testing Positive Displacement Refrigerant

Compressors and Condensing Units that Operate at Subcritical Pressures of the Refrigerant.
C. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings.
D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide rated capacities, weights specialties and accessories, electrical

nameplate data, and wiring diagrams.  Include equipment served by condensing units in
submittal, or submit at same time, to ensure capacities are complementary.

C. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in Owner's
name and registered with manufacturer.

1.04 QUALITY ASSURANCE
A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc. as suitable for the purpose specified and indicated.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Comply with manufacturer's installation instructions for rigging, unloading, and transporting
units.

1.06 WARRANTY
A. Provide a five year warranty to include coverage for refrigerant compressors.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Carrier, a part of UTC Building and Industrial Systems, a unit of United Technologies Corp.
B. Trane, a brand of Ingersoll Rand
C. York International Corporation/Johnson Controls, Inc.
D. Substitutions:  Or equal .
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2.02 MANUFACTURED UNITS
A. Units:  Self-contained, packaged, factory assembled and pre-wired units suitable for outdoor

use consisting of cabinet, compressors, condensing coil and fans, integral sub-cooling coil,
controls, liquid receiver, wind deflector, and screens.

B. Construction and Ratings:  In accordance with AHRI 210/240.  Test in accordance with
ASHRAE Std 23.1.

C. Performance Ratings:  Energy Efficiency Rating (EER) and Coefficient of Performance (COP)
not less than prescribed by ASHRAE Std 90.1.

D. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero and global
warming potential (GWP) of less than 50.

2.03 CASING
A. House components in welded steel frame with galvanized steel panels with weather resistant,

baked enamel finish.
B. Mount starters, disconnects, and controls in weatherproof panel provided with full opening

access doors.  Provide mechanical interlock to disconnect power when door is opened.
C. Provide removable access doors or panels with quick fasteners and piano hinges.

2.04 CONDENSER COILS
A. Coils:  Aluminum fins mechanically bonded to seamless copper tubing.  Provide sub-cooling

circuits.  Air test under water to 425 psig, and vacuum dehydrate.  Seal with holding charge of
nitrogen.

B. Coil Guard:  Expanded metal .
2.05 FANS AND MOTORS

A. Vertical discharge direct driven propeller type condenser fans with fan guard on discharge.
Equip with roller or ball bearings with grease fittings extended to outside of casing.

B. Weatherproof motors suitable for outdoor use, single phase permanent split capacitor or 3
phase, with permanent lubricated ball bearings and built in current and thermal overload
protection.  Refer to Section 23 0513.

2.06 COMPRESSORS
A. Compressor:  Semi-hermetic reciprocating type.
B. Mounting:  Statically and dynamically balance rotating parts and mount on spring vibration

isolators.
C. Lubrication System:  Reversible, positive displacement oil pump with oil charging valve, oil level

sight glass, and magnetic plug or strainer.
D. Motor:  Constant speed 1800 rpm suction gas cooled with electronic sensor and winding over

temperature protection, designed for across-the-line starting.  Furnish with starter.
E. Capacity Reduction Equipment:  Suction valve unloaders, with lifting mechanism operated by

electrically actuated solenoid valve, with unloaded compressor start; controlled from suction
pressure.

F. Sump Oil Heater:  Evaporates refrigerant returning to sump during shut down.  Energize heater
continuously when compressor is not operating.

2.07 REFRIGERANT CIRCUIT
A. Provide each unit with two independent refrigerant circuits,  factory supplied and piped.  Refer to

Section 232300 .
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B. For each refrigerant circuit, provide:
1. Filter dryer replaceable core type.
2. Liquid line sight glass and moisture indicator.
3. Thermal expansion valve for maximum operating pressure.
4. Insulated suction line.
5. Suction and liquid line service valves and gauge ports.
6. Liquid line solenoid valve.
7. Charging valve.
8. Discharge line check valve.
9. Compressor discharge service valve.
10. Condenser pressure relief valve.

C. For heat pump units, provide reversing valve, suction line accumulator, discharge muffler, flow
control check valve, and solid-state defrost control utilizing thermistors.

2.08 CONTROLS
A. On unit, mount weatherproof steel control panel, NEMA 250, containing power and control

wiring, molded case disconnect switch, factory wired with single point power connection.
B. For each compressor, provide across-the-line starter, non-recycling compressor overload,

starter relay, and control power transformer or terminal for controls power.  Provide manual
reset current overload protection.  For each condenser fan, provide across-the-line starter with
starter relay.

C. Provide safety controls arranged so any one will shut down machine:
1. High discharge pressure switch (manual reset) for each compressor.
2. Low suction pressure switch (automatic reset) for each compressor.
3. Oil Pressure switch (manual reset).

D. Provide the following operating controls:
1. Refer to Section 230993.
2. One minute off timer prevents compressor from short cycling.
3. Low ambient temperature controls.
4. Hot gas bypass sized for minimum compressor loading on one compressor only,

bypasses hot refrigerant gas to evaporator.
E. Provide controls to permit operation down to 0 degrees F ambient temperature.
F. Gauges:  Prepiped for suction and discharge refrigerant pressures and oil pressure for each

compressor.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's installation instructions.
B. Complete structural, mechanical, and electrical connections in accordance with manufacturer's

installation instructions.
3.02 SYSTEM STARTUP

A. Supply initial charge of refrigerant and oil for each refrigeration system.  Replace losses of oil or
refrigerant prior to end of correction period.

B. Charge system with refrigerant and test entire system for leaks after completion of installation.
 Repair leaks, put system into operation, and test equipment performance.

END OF SECTION
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SECTION 237413
PACKAGED OUTDOOR CENTRAL-STATION AIR-HANDLING UNITS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Packaged roof top unit.
B. Unit controls.
C. Roof mounting curb and base.
D. Maintenance service.

1.02 RELATED REQUIREMENTS
A. Section 230548 - Vibration and Seismic Controls for HVAC.

1.03 REFERENCE STANDARDS
A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide capacity and dimensions of manufactured products and assemblies

required for this project.  Indicate electrical service with electrical characteristics and connection
requirements, and duct connections.

C. Manufacturer's Instructions:  Indicate assembly, support details, connection requirements, and
include start-up instructions.

D. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in Owner's
name and registered with manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Protect units from physical damage by storing off site until roof mounting curbs are in place,

ready for immediate installation of units.
1.06 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
B. Provide a five year warranty to include coverage for refrigeration compressors.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Carrier, a part of UTC Building and Industrial Systems, a unit of United Technologies Corp.
B. Trane, a brand of Ingersoll Rand
C. York International Corporation/Johnson Controls Inc.
D. Daikin
E. Substitutions:  Or equal .

2.02 MANUFACTURED UNITS
A. General:  Roof mounted units having an electric heating coil  and electric refrigeration.
B. Description: Self-contained, pack aged, factory assembled and prewired, consisting of cabinet

 and frame, supply fan,  heat exchanger and burner or electric heating coil, controls, air filters,
refrigerant cooling coil  and compressor, condenser coil and condenser fan.
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C. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero and global
warming potential (GWP) of less than 50.

D. Disconnect Switch:  Factory mount disconnect switch in control panel.
2.03 FABRICATION

A. Cabinet:  Steel with baked enamel finish, including access panels with screwdriver operated
flush cam type fasteners.   Structural members shall be minimum 18 gage, 0.0478 inch, with
access doors or panels of minimum 20 gage, 0.0359 inch.

B. Insulation:  one inch thick neoprene coated glass fiber with edges protected from erosion.
C. Heat Exchangers: Stainless steel, of welded construction.
D. Supply  Fan: Forward curved centrifugal type, resiliently mounted with V-belt drive,  and rubber

isolated hinge mounted  high efficiency  motor  or direct drive as indicated .  Isolate complete fan
assembly.  Refer to Section 230548 .

E. Air Filters:
1. 2 inch thick glass fiber disposable media in metal frames.

F. Roof Mounting Curb:  14 inches high galvanized steel, channel frame with gaskets, nailer
strips.

2.04 BURNER
A. Gas Burner:  Atmospheric type burner with adjustable combustion air supply, pressure

regulator, gas valves, manual shut-off, intermittent spark or glow coil ignition, flame sensing
device, and automatic 100 percent shut-off pilot.

B. Gas Burner Safety Controls:  Energize ignition, limit time for establishment of flame, prevent
opening of gas valve until pilot flame is proven, stop gas flow on ignition failure, energize
blower motor, and after air flow proven and slight delay, allow gas valve to open.

C. High Limit Control:  Temperature sensor with fixed stop at maximum permissible setting, de-
energize burner on excessive bonnet temperature and energize burner when temperature
drops to lower safe value.

2.05 ELECTRIC HEATING COIL
A. Finned tube heating elements easily accessible with automatic reset thermal cut-out, built-in

magnetic contactors, galvanized steel frame, control circuit transformer and fuse, manual reset
thermal cut-out, airflow proving device, toggle switch (pilot duty), load fuses.

B. Controls:  Start supply fan before electric elements are energized and continue operating until
air temperature reaches minimum setting, with switch for continuous fan operation.

2.06 EVAPORATOR COIL
A. Provide copper tube aluminum fin coil assembly with galvanized drain pan and connection.
B. Provide capillary tubes or thermostatic expansion valves for units of 6 tons capacity and less,

and thermostatic expansion valves and alternate row circuiting for units 7.5 tons cooling
capacity and larger.

2.07 COMPRESSOR
A. Provide hermetic compressors, 3600 rpm maximum, resiliently mounted with positive

lubrication, crankcase heater, high and low pressure safety controls, motor overload protection,
suction and discharge service valves and gauge ports, and filter drier.

B. Provide step capacity control by hot gas by-pass.



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Packaged Outdoor Central-Station
Air-Handling Units 

237413 - 3 
CDI Infrastructure LLC

 dba L.R. Kimball

C. For heat pump units, provide reversing valve, suction line accumulator, discharge muffler, flow
control check valve, and solid-state defrost control utilizing thermistors.

2.08 CONDENSER COIL
A. Provide copper tube aluminum fin coil assembly with subcooling rows and coil guard.
B. Provide direct drive propeller fans, resiliently mounted with fan guard, motor overload

protection, wired to operate with compressor. Provide high efficiency fan motors.
C. Provide refrigerant pressure switches to cycle condenser fans.

2.09 MIXED AIR CASING
A. Dampers:  Provide outside, return, and relief dampers with damper operator and control

package to automatically vary outside air quantity.  Outside air damper to fall to closed position.
 Relief dampers may be gravity balanced.

B. Gaskets:  Provide tight fitting dampers with edge gaskets.
C. Damper Operator:  24 volt with gear train sealed in oil.
D. Mixed Air Controls:  Maintain selected supply air temperature and return dampers to minimum

position on call for heating and above 75 degrees F ambient, or when ambient air temperature
exceeds return air temperature.

2.10 OPERATING CONTROLS - SINGLE ZONE UNITS
A. Electric solid state microcomputer based room thermostat, located as indicated in service area

with remote sensor located as indicated.
B. Room thermostat shall incorporate:

1. Automatic switching from heating to cooling.
2. Preferential rate control to minimize overshoot and deviation from set point.
3. Set-up for four separate temperatures per day.
4. Instant override of set point for continuous or timed period from one hour to 31 days.
5. Short cycle protection.
6. Programming based on weekdays, Saturday and Sunday.
7. Switch selection features including imperial or metric display, 12 or 24 hour clock,

keyboard disable, remote sensor, fan on-auto.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that roof is ready to receive work and opening dimensions are as indicated on shop
drawings.

B. Verify that proper power supply is available.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NFPA 90A.
C. Mount units on factory built roof mounting curb providing watertight enclosure to protect

ductwork and utility services.  Install roof mounting curb level.
3.03 SYSTEM STARTUP

A. Prepare and start equipment.  Adjust for proper operation.
3.04 CLOSEOUT ACTIVITIES

A. See Section 017900 - Demonstration and Training, for additional requirements.
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3.05 MAINTENANCE
A. Provide service and maintenance of packaged roof top units for one year year from Date of

Substantial Completion.
B. Provide routine maintenance service with a two month interval as maximum time period

between calls.
C. Include maintenance items as outlined in manufacturer's operating and maintenance data,

including minimum of six filter replacements, minimum of one fan belt replacement, and
controls check-out, adjustments, and recalibration.

D. After each service call, submit copy of service call work order or report that includes description
of work performed.

END OF SECTION



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

DECENTRALIZED UNITARY
HVAC EQUIPMENT 

238100 - 1 
CDI Infrastructure LLC

 dba L.R. Kimball

SECTION 238100
DECENTRALIZED UNITARY HVAC EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. self-contained heat pump unit ventilators and accessories
1.02 QUALITY ASSURANCE

A. AHRI Compliance:  Test and rate Self Contained Heat Pump unit ventilator in accordance with
AHRI Standard 390 “Single Packaged Vertical Air Conditioners and Heat Pumps”.

B. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

C. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2010, Section 5 - "Systems
and Equipment" and Section 7 - "Construction and Startup."

D. ANSI/ASHRAE/IES 90.1-2013 Compliance:  Applicable requirements in ANSI/ASHRAE/IES
90.1-2013, Section 6 - "Heating, Ventilating, and Air-Conditioning."

E. Listed on https://www.regulations.doe.gov/certification-data/. Complies with Energy Policy and
Conservation Act (42 USC 6311-6317).

F. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum ten years documented experience.

G. The unit shall be constructed in accordance with ANSI standards, and a label shall be affixed to
the unit listing the product code under which it is registered.

1.03 WARRANTY
A. Standard Unit Warranty:

1. For units equipped with Modine Controls System - All Components Warranty:  Two years
from date of first beneficial use by buyer or any other user, within two years from date of
resale by buyer in any unchanged condition, or within 30 months from date of shipment
from seller, whichever occurs first.

B. Extended Compressor Warranty:  Compressor warranty five years from date of first beneficial
use by buyer or any other user, within five years from date of resale by buyer in any unchanged
condition, or within sixty-six months from date of shipment from seller, whichever occurs first.

PART 2  PRODUCTS
2.01 GENERAL

A. Furnish and install a self-contained vertical floor standing heat pump unit ventilator.
 Constructed in accordance with UL 1995 standards with a label affixed to the unit listing the
product code under which it is registered.  Unit performance shall be rated in accordance with
AHRI 390.  Unit shall be constructed following ISO: 9001 quality control program procedures
and be fully assembled, charged, wired, and tested prior to shipment.

2.02 MANUFACTURERS
A. Basis-of-Design Product:  The design for Single Packaged Vertical Air-Conditioners and Heat

Pumps is based on Modine ClassMate Model.
B. Or equal.
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2.03 CABINET
A. Insulation: 1-inch thick, acoustic Hushcloth Polyester/Polyurethane foam with density of 2-

pounds per cubic foot containing no fibrous materials.
1. Fire-Hazard Classification:  Insulation shall have a fire rating of UL94HF-1.
2. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements

in ASHRAE 62.1-2010.
B. Cabinet Construction:  Constructed from aluminized steel with 20 gauge panels, degreased and

coated with electrostatically applied baked-on polyester powder paint.
C. Cabinet Interior: Interior right and left hand sides shall employ 20 gauge galvanized steel full

double wall construction.
D. Cabinet Finish:  The unit color shall be Beige (Hammertone Finish)

1. Paint finish shall be easily cleanable and hard wearing to give maximum protection.
E. Service and Maintenance Access:  All service and maintenance access shall be possible

through the front of the unit only.
F. Return air openings shall be integrated into the cabinet sides.
G. Access door is factory installed on the front of the unit.  Face of door shall be absent of return

air openings to allow for easy cleaning.  Door shall be fully insulated to provide for superior
noise deadening at front of unit.  Door shall employ heavy duty ¼” zinc plated steel plunger
hinges with a spring-loaded ¼” zinc plated steel pin to allow for easy removal, if required.  Door
is secured with two (2) key locks.  Door swing designed to turn into itself allowing side of the
unit to be installed directly against a wall in the corner of a room.

H. Condensate Connection:  Factory installed condensate connection stub provided for connection
to the field installed building condensate drain.

2.04 REFRIGERATION SYSTEM
A. Compressor:  Two stage hermetic scroll compressor mounted on four (4) 125# all neoprene

rubber 35-45 durometer vibration isolators for quiet operation.  Compressor contains an internal
unloading mechanism to provide capacity control and enable part load efficiencies to be
increased.
1. An internal overload protector included to protect compressor against excessive motor

temperatures and currents.
2. Compressor is equipped with a crankcase heater to guard against liquid flood-back

conditions and the elimination of oil foaming upon start up.
3. Factory set high and low-pressure switches, automatic reset high pressure cutout, and

automatic reset low-pressure cutout.
B. Compressor Acoustic Wrap with Base: For improved sound attenuation, compressor casing

consists of 18oz PVC barrier laminated to 1/2 inch non-woven polyester.  Casing includes
integral 4 inch foil backed fiberglass heat shield for use with crankcase heater.  Compressor
base consists of 2 pound EVA barrier with embedded ¼ inch layered closed cell foam.  Cover is
easily removable for service.

C. Refrigeration Circuit (Heat Pump):  Heat pump systems shall utilize HFC-R410A and shall be
fitted with dual thermal expansion devices and a reversing valve to enable the unit to operate in
either cooling or heat pump mode.  A factory set defrost control fitted allows defrosting of the
outside coil when in heat pump mode.  Fitted with factory set automatic reset high-pressure and
low-pressure cut-out switches and a sight glass for system observation.

D. Indoor Coil:  Patented micro-channel CFTM evaporator coil designed for maximum heat
transfer with minimum footprint and pressure drop.  Quick draining evaporator coil designed,
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tested and fabricated by unit ventilator manufacturer for optimal airflow and heat transfer
specific to the unit.  Coil is fitted to non-corrosive stainless steel drain trays.

E. Outdoor Coil:  Enhanced, high efficiency, cross rifled coil designed, tested and fabricated by
unit ventilator manufacturer for optimal airflow and heat transfer specific to the unit.  Coil is
fitted to non-corrosive stainless steel drain trays.

2.05 FANS AND MOTORS
A. The indoor fan assembly consists of one blower inside teardrop housing assembly engineered

specifically for optimal airflow with low noise and minimal power consumption. Blower is
powered by electronically commutated motor (ECM).  The DC motor features brushless,
permanently lubricated ball bearing construction for maintenance free operation.  A wide range
of programmable speeds and torque characteristics is possible for ultra-high efficiency and low
audible noise.  The ECM provides constant airflow by automatically adjusting the speed if the
external static pressure changes. Electrical and control wiring to fan assembly includes quick
disconnect plug local to assembly.

B. Outdoor (Condenser) Fan Assembly:  The outdoor fan assembly consists of one backward
curved plug fan with centrifugal blower wheel powered by an electronically commutated motor
(ECM).  The DC motor features brushless, permanently lubricated ball bearing construction for
maintenance free operation.  A wide range of programmable speeds and torque characteristics
are possible for ultra-high efficiency and low audible noise.  Fan design capable of overcoming
external static pressures brought on by rear extensions backs and duct work connected to the
fan discharge opening.  Fan is sized such that powered exhaust shall be integral to the unit to
prevent over pressurization of the space when the unit is introducing outside air.  Capable of
exhausting 100% equivalent of the fresh air intake of the unit. Electrical and control wiring to
fan assembly includes quick disconnect plug local to assembly.

2.06 FILTER
A. Filter:  2” thick radial pleated disposable cotton and synthetic blend filters.  Minimum Efficiency

Reporting Value of MERV 8 per ASHRAE standard 52.2.
2.07 CONTROL PANEL

A. Control Panel:  Located at top of the unit behind the front door for direct, centrally located
access to controller, controller transformer (24V), and all necessary contactors, relays, and
circuit breakers.

B. Wiring:  Individually numbered terminal blocks and wires are to match job-specific wiring
diagrams.  All electrical wires in the control panel will run in an enclosed trough.  Wiring outside
the control panel to be contained in a protective sleeve.  All controls and wiring is factory
installed in a clean, organized arrangement.

C. Plug and Socket Wiring:  Supply and Exhaust Fan decks, compressor, damper assembly, and
energy wheel assembly (if applicable) wiring includes plugs local to the assembly allowing for
quick wiring disconnect when the component requires removal for service.

2.08 ENERGY RECOVERY VENTILATOR WITH ECONOMIZER DAMPER
A. Energy recovery ventilation (ERV) provided within the unit through an enthalpy transfer wheel

mounted in an insulated cassette frame complete with seals, drive motor, and belt.  The rotary
wheel is coated with silica gel desiccant and is sized to handle a maximum of 500 cfm of
outside air.  The entire assembly shall be a UL tested component. Performance shall be
certified in accordance with the ASHRAE Standard 84 method of test and AHRI Rating
Standard of 1060.

B. ERV Fans:  ERV section employs dual electronically commutated ventilation fans to ensure
precise control of airflow through energy wheel and provide optimal wheel frost protection as
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required.
C. Outside Air Damper:  Separate outside air damper and actuator provided for protection from

outdoor elements when unit is not in use.
D. Complete energy recovery ventilator installed on rails to allow the entire assembly to be slid out

of the unit for service.  Electrical and control wiring to damper assembly includes quick
disconnect plug local to assembly.

E. Enhanced Economizer Mode:  Includes the addition of an economizer damper with actuator.
 This enables enhanced economizer functionality allowing up to 75% volume of outside air
during free cooling applications.

2.09 HOT GAS REHEAT
A. Unit is equipped with a reclaim valve and a second condenser coil (reheat coil).  When the unit

enters the dehumidification mode, the unit will direct refrigerant to reheat coil to maintain space
dry bulb temperature. When unit exits dehumidification mode, valve will reclaim refrigerant in
reheat coil back to the system.

2.10 CONTROLS
A. Modine Control System:  The unit is fitted with a programmable microprocessor controller

provided by the unit manufacturer mounted outside the air stream in the control panel.  The
controller is designed specifically for operating the unit in its most energy efficient manner using
pre-engineered control strategies. The microprocessor determines mode of operation based on
the factory installed return air and supply air temperature sensors.

B. Factory installed controls shall enable the unit to operate in the following modes:
1. Free Cooling - using outside air in favorable conditions
2. Stage One Mechanical Cooling: 67% capacity compressor, low speed supply fan,

reversing valve closed
3. Stage Two Mechanical Cooling: Controller adjusts compressor capacity and supply fan

speed based on load conditions through a sequence that is proprietary to Modine
Controls, reversing valve closed

4. Stage Three Mechanical Cooling: 100% capacity compressor, high speed supply fan,
reversing valve closed

5. Dehumidification: Controller adjusts compressor capacity based on dehumidification
requirements through a sequence that is proprietary to Modine Controls, low speed supply
fan, hot gas reheat valve is opened, reversing valve closed

C. Factory installed controls will allow the following additional modes of operation during heat
pump mode:
1. Stage One Heating: 67% capacity compressor, low speed supply fan
2. Stage Two Heating: 67% capacity compressor, high speed supply fan
3. Stage Three Heating: 100% capacity compressor, high speed supply fan
4. Stage Four Heating: First stage Electric heat or modulate hot water heat, high speed

supply fan
D. The microprocessor controller shall also modify the minimum damper position to compensate

for mode of operation and fan speed.
E. Free Cooling Sequence:  If the return air temperature is higher than the occupied set point and

if the ambient air temperature is low enough to satisfy the cooling load in the occupied space,
the microprocessor controller will de-energize the energy recovery ventilator.  Outdoor air
ventilation fan is 100% energized and economizer damper will automatically modulate between
0-100% allowing up to 75% free cooling to maintain conditioned space temperature.  The free
cooling mode of operation leads to much reduced running time for the compressor leading to
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cost and equipment savings.
F. Heat Pump Heating Sequence:  If the return air temperature is below the set point and the

ambient air temperature is high enough (the heat pump will be locked out at 28°F ambient), the
microprocessor controller will de-energize the reversing valve allowing the unit to operate in the
reverse cycle DX heating mode. The microprocessor controller will also determine which stage
of DX heating is most efficient to handle the heating load based on pre-engineered control
strategies and the return air, supply air, and ambient air temperatures. The microprocessor
controller will then place the unit in one of two DX heating stages of operation.

G. BACnet Card:  The factory Microprocessor Control includes a plug-in card allowing for complete
compatibility with an MS/TP BACnet control system.

H. Time Clock Card:  The Modine Control System microprocessor includes a time clock card for
units where time functions, night and weekend setback, etc. are not transmitted from a building
management system or remote central time clock. The time clock shall have a full 7-day
schedule and calendar function incorporated. The 7-day schedule shall have two adjustable
occupied/unoccupied periods per day. The calendar function shall allow 20 calendar periods
(start date / stop date = 1 period).

I. Display Module:   User Interface for the Factory Microprocessor Controller.  Displays status of
controllers inputs and outputs, allows for unoccupied/occupied set-point changes, displays
service settings, allows adjustment of control parameters, and is used for troubleshooting the
unit.

J. Door Mounted Digital Thermostat:  Digital thermostat used in conjunction with the Factory
Microprocessor Control displays current room temperature, cooling/heating set-point, current
time and day, current occupied mode, and the unit’s compressor and fan speeds.  The display
will also display a remote alarm from the Microprocessor Control.  Thermostat allows for
occupied temperature set-point adjustment.  The allowable set-point adjustment range can be
limited by the Microprocessor Control.  Thermostat allows for occupied override activation
allowing user to select the amount of time the unit is to remain in the override state.  Mounted
on the front door of the unit, 48” above the finished floor (48” AFF only if no floor stand
selected).

K. CO2 Sensor:  Single beam, dual-wavelength NDIR sensor mounted in the interior return air
passage of the unit to provide demand ventilation. When the level of CO2 rises over a
predetermined set point, the sensor proportionally adjusts the minimum damper position to
allow larger quantities of outside air into the room. The sensor shall have the capability of
measuring CO2 levels from 0 to 2,000 ppm with an accuracy of +/- 40 ppm CO2 + 3.0% of the
reading.

2.11 ELECTRIC HEATING (WHERE INDICATED)
A. Units equipped with electric resistance heating elements are controlled in one or two stages,

depending on capacity.  Electric heat is factory mounted downstream of the evaporator coil.  A
manual thermal protection and automatic thermal protection switch is included.

2.12 HOT WATER HEATING (WHERE INDICATED)
A. Hot Water Coil (unit mounted):  Unit is equipped with a one row hot water heating coil integral

to the unit mounted in the reheat position relative to the evaporator coil.  The coil is
manufactured from refrigeration quality copper tubing mechanically bonded onto aluminum fins.
 Coil is fitted with both an air bleed and a drain plug.

B. The hot water coil shall include the following:
1. 3/4" two way modulating valve for capacity control
2. Two 3/4" manual shut-off valves
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3. 3/4" hot water strainer
4. 3/4" hot water circuit setter
5. 3/4" hot water drain with hose and bib
6. 3/4” PT Ports

2.13 ADDITIONAL FACTORY INSTALLED OPTIONS
A. Outdoor Coil Filter:  A set of two 20-30 PPI polyester foam washable filters attached to a

corrosion resistant metal wire frame fitted across the air inlet of the outdoor coil.  Average
synthetic dust weight arrestance of 60-80%.  The filter is reusable and can be vacuum cleaned.

B. Disconnect Switch:  Located on the control panel, a  amp power disconnect switch sized for the
full load amperage of the unit.  Allows the unit to be disconnected from the power supply prior
to any maintenance.  In the off position the switch can be locked out.

2.14 FIELD INSTALLED ACCESSORIES
A. Outside Air Rear Extension: Where site conditions do not permit the use of the standard

locations for outside air intake and exhaust air discharge, an insulated outside air rear
extension is supplied for site installation between the back of the unit and the outside wall by
the mechanical contractor. The outside air rear extension is 6” deep and designed to meet up
with an EdPac wall opening.

B. Duct Shroud:  38” three sided duct shroud field mounted on top of the unit for extending the
cabinet through the ceiling/soffit.  Field trimmed by the installing contractor to suit the ceiling
height.  Finished and painted to match the unit

C. Supply Air Replacement Filters: The unit shall be provided with 1 set(s) of MERV 8 supply air
replacement filters (Qty of 2).

PART 3  EXECUTION
3.01 EXAMINATION

A. General:  Examine areas and conditions under which self-contained heat pumps are to be
installed.  Do not proceed with work until unsatisfactory conditions have been corrected in a
manner acceptable to installer.

3.02 INSTALLATION
A. General:  Install self-contained heat pumps in accordance with manufacturer’s installation

instructions.  Install units plumb and level, firmly anchored in locations indicated, and maintain
manufacturer’s recommended clearances.

B. Electrical Wiring:  Install electrical devices furnished by manufacturer but not specified to be
factory-mounted.  Furnish copy of manufacturer’s wiring diagram submittal to Electrical
Installer.
1. Verify that electrical wiring installation is in accordance with manufacturer’s submittal and

installation requirements of Division-16 sections.  Do not proceed with equipment start-up
until wiring installation is acceptable to equipment installer.  Ground equipment according
to Division 26 Section "Grounding and Bonding for Electrical Systems."

C. Ductwork:  Refer to Division-23 section “HVAC Ducts and Casings”.  Connect supply and return
ducts to units with flexible duct connections.  Provide transitions to exactly match unit duct
connection size.

D. Drain Piping:  Connect self-contained heat pump's condensate drain to nearest indirect waste
connection, or as indicated.
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3.03 SYSTEM STARTUP
A. Start-up units in accordance with manufacturer’s start-up instructions.  Test controls and

demonstrate compliance with requirements.  Replace damaged or malfunctioning controls and
equipment.

END OF SECTION
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SECTION 238113
PACKAGED TERMINAL AIR-CONDITIONERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air conditioning units.
B. Cabinet.
C. Evaporator fan.
D. Compressor.
E. Evaporator coil.
F. Condenser.
G. Heating coil.
H. Air filters.
I. Controls.

1.02 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for manufactured products and assemblies.  Indicate water, drain,

thermostatic valves, and electrical rough-in connections with electrical characteristics and
connection requirements.

C. Manufacturer's Instructions:  Indicate assembly, support details, connection requirements, and
include start-up instructions.

D. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in Owner's
name and registered with manufacturer.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.

1.03 QUALITY ASSURANCE
A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc. as suitable for the purpose specified and indicated.
1.04 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
B. Provide a five year warranty to include coverage for refrigeration compressors.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Daikin Industries Co, Ltd.
B. Friedrich Air Conditioning Co.
C. Trane Inc.
D. Substitutions:  Or equal .

2.02 AIR CONDITIONING UNITS
A. Description: Packaged, self-contained, factory assembled, prewired unit, consisting of cabinet,

compressor, condensing coil, evaporator fan, evaporator coil,  outside air connection, heating
coil, air filters, and controls; fully charged with refrigerant and filled with oil.
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B. Assembly:  Up flow air delivery, in draw-through configuration as indicated.
C. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero and global

warming potential (GWP) of less than 50.
2.03 CABINET

A. Frame and Panels:  Galvanized steel with baked enamel finish, easily removed access doors or
panels with quick fasteners.

B. Insulation:  Minimum 1/2 inch thick acoustic duct liner for lining cabinet interior.
C. Drain Pan:  Galvanized steel with corrosion-resistant coating.

2.04 EVAPORATOR FAN
A. Fan:  Direct drive  fan, statically and dynamically balanced, resiliently mounted.

2.05 COMPRESSOR
A. Hermetically sealed, 3600 rpm maximum, resiliently mounted with positive lubrication and

internal motor protection.
2.06 EVAPORATOR COIL

A. Direct expansion coiling coil of seamless copper or aluminum tubes expanded into aluminum
fins.

B. Refrigeration circuit with externally equalized thermal expansion valve, filter-drier, and charging
valves.

2.07 CONDENSER
A. Co-Axial:  Copper tube in copper tube or shell and tube with finned copper tubes in steel shell

with water temperature actuated water regulating valve.
B. Fan:  Double width, double inlet, forward curved centrifugal fan, statically and dynamically

balanced, with permanently lubricated bearings.
C. V-Belt Drive:  Cast iron or steel sheaves, dynamically balanced, bored to fit shafts and keyed.

 Variable and adjustable pitch motor sheave selected so required rpm is obtained with sheaves
set at mid-position as recommended by manufacturer or minimum 1.5 times nameplate rating of
the motor.

2.08 HEATING COIL
A. Helical nickel-chrome resistance wire coil heating elements with refractory ceramic support

bushings, with automatic reset thermal cut-out, built-in magnetic contactors, manual reset
thermal cut-out, airflow proving device, load fuses.

2.09 AIR FILTERS
A. Easily removed one inch thick permanent cleanable panel filters.

2.10 CONTROLS
A. Factory wired controls shall include contactor, high and low pressure cutouts, internal winding

thermostat for compressor, control circuit transformer, non-cycling reset relay.
B. Provide thermostat to cycle cooling, mounted within unit with 'fan-off-cool' switch allowing

continuous fan operation, or cycling fan on call for cooling.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
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B. Pipe condensate from drain pan to nearest available discharge location .
END OF SECTION
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SECTION 238200
CONVECTION HEATING AND COOLING UNITS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Unit ventilators.
B. Electric cabinet unit heaters.
C. Air coils.

1.02 REFERENCE STANDARDS
A. AHRI Directory of Certified Product Performance - Air-Conditioning, Heating, and Refrigeration

Institute (AHRI).
B. AHRI 350 - Sound Performance Rating of Non-Ducted Indoor Air-Conditioning and Heat Pump

Equipment.
C. AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils.
D. AHRI 840 - Unit Ventilators.
E. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications.

PART 2  PRODUCTS
2.01 UNIT VENTILATORS

A. Manufacturers:
1. Carrier, a part of UTC Building and Industrial Systems, a unit of United Technologies

Corp. 
2. Daikin Applied
3. Trane, a brand of Ingersoll Rand ;  [______]
4. Substitutions:  Or equal .

B. Performance Data and Safety Requirements:
1. Unit capacities certified and tested in accordance with AHRI 840 and AHRI 350.
2. Provide products listed, classified, and labeled by  as suitable for the purpose indicated.

C. Required Directory Listings:  AHRI Directory of Certified Product Performance - Air-
Conditioning, Heating, and Refrigeration Institute (AHRI).

D. Hydronic Coils:
1. Copper tubes mechanically expanded or bonded into evenly spaced aluminum fins.
2. Factory pressure tested, hydrostatically, to not less than 350 psi.
3. Provide insulated drain pan under chilled water coils, to prevent sweating, with field

convertible left or right hand drain connections.
E. Refrigerant Coils:

1. Provide factory installed thermal expansion valves, properly sized to accommodate the
selected condensing unit.

2. Factory proof and leak tested to ensure leak tight operation.
3. Provide insulated drain pan, to prevent condensation, with field convertible left or right

hand connections.
F. Cabinet:  14 gage, 0.0747 inch sheet steel on solid base pan with exposed edges rounded.

 Provide removable front panels with quick-acting, key-operated cam locks.  Provide removable
die-cast or fabricated steel discharge grilles.  For units having cooling coils, insulate internal
parts and surfaces exposed to conditioned air stream with moisture resistant insulation.
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G. Cabinet Accessories:  Matching steel construction, reinforced, for use with unit ventilators or
finned radiation, with steel alignment pins, adjustable kick plates with leveling bolts, shelves
and sliding doors  with locks  as indicated,  sinks,  corner, end, and wall filler sections as required.

H. Finish:  Factory applied baked primer coat on visible surfaces of enclosure or cabinet.
I. Fans:  Centrifugal forward-curved double-width wheels, statically and dynamically balanced,

direct driven, arranged to draw air through coil.
J. Wall Louvers:  Anodized aluminum wall intake box and louvers removable from frame with 1/2

inch square mesh galvanized screen in back of louver.
K. Motor:  Tap wound multiple speed permanent split capacitor with sleeve bearings, resiliently

mounted.
L. Controls:

1. Unit Ventilator Manufacturer's Controls:
a. Fan speed switch for unit mounting.
b. Disconnect switch.

2. Controls Interface:
a. Relay board.
b. 24-volt transformer.

3. Provide ASHRAE Cycle I as defined in ASHRAE (HVACA) Handbook - HVAC
Applications.

M. Filter:  Easily removed 1 inch thick glass fiber throw-away type, located to filter air before coil.
N. Mixing Dampers:  Multi-blade with compressible seal, capable of varying proportion of mixed air

from 100 percent room air to 100 percent outside air.
O. Electrical Characteristics:

1. As called out on schedules.
2.02 ELECTRIC CABINET UNIT HEATERS

A. Manufacturers:
1. INDEECO (Industrial Engineering and Equipment Company) 
2. Marley Engineered Products 
3. Trane, a brand of Ingersoll Rand 
4. Substitutions:  Or equal .

B. Provide products listed, classified, and labeled byUnderwriters Laboratories Inc. (UL), Intertek
(ETL), or testing firm acceptable to Authority Having Jurisdiction   as suitable for the purpose
indicated.

C. Heating Elements: Provide open-wire, finned tubular, resistance wire enclosed in steel sheath,
or [___________]

D. Cabinet:  Minimum 18 gage, 0.0478 inch thick steel front panel with exposed corners and
edges rounded, easily removed panels, glass fiber insulation and integral air outlet, and inlet
grilles.

E. Finish:
1. Factory applied, painted finish.
2. Color:  As selected from color chart.

F. Fans:  Centrifugal forward-curved double-width wheels, statically and dynamically balanced,
direct driven.
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G. Motor:  Tap wound multiple speed permanent split capacitor with sleeve bearings, resiliently
mounted.

H. Controls:
1. Control transformer.
2. Control relays.
3. Thermal cutout with automatic reset to de-energize electric heating elements in the event

of overheating.
4. Fan speed switch.
5. Thermostat.

I. Filter:  Easily removed, 1 inch thick glass fiber throw-away type, located to filter air before coil.
J. Electrical Characteristics:

1. As called out on the drawing scedules
2.03 AIR COILS

A. Manufacturers:
1. Water Coils:

a. Trane, a brand of Ingersoll Rand;  [______]:  www.trane.com/#sle.
b. USA Coil & Air;  [______]:  www.usacoil.com/#sle.
c. Or equal .

B. Water Coils:
1. Coils rated and tested in accordance with AHRI 410.
2. Tubes:  Material to consist of seamless copper, brass, or [___________], mechanically

expanded, tension wound, or [___________] to fins; appropriate tube joining methods
based on tube material.

3. Fins:  Material to consist of aluminum or copper, continuous plate type with full fin collars,
individual helical finned tube type wound under tension, or [___________].

4. Casing:  Heavy gage galvanized steel with mounting holes, including intermediate tube
supports if required by coil design and length.

5. Headers (Manifolds):  Construct of seamless copper pipe, cast iron, nonferrous, or
[___________] material with tube connection appropriate to header material provided.

6. Acceptable Factory Testing Methods:
a. Leak test at minimum 300 psig air pressure under water.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are suitable for installation.
B. Verify that field measurements are as indicated on drawings.

3.02 INSTALLATION
A. Install in accordance with manufacturer's recommendations.
B. Install equipment exposed to finished areas after walls and ceilings are finished and painted.
C. Do not damage equipment or finishes.
D. Cabinet Unit Heaters:

1. Install as indicated.
2. Coordinate to ensure correct recess size for recessed units.

E. Unit Ventilators:
1. Locate as indicated, level and shim units, and anchor to structure.
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2. Coordinate exact location of wall louvers.
3. Install shelving and auxiliary cabinetry.
4. Provide wall trim pieces for continuous wall-to-wall installation.

F. Units with Cooling Coils:  Connect drain pan to condensate drain.
G. Units with Electric Heating Elements:

1. Install as indicated including electrical devices furnished by manufacturer but not factory
installed.

2. Install wiring in accordance with the manufacturer's wiring diagram submittal and Section
260583.

3.03 CLEANING
A. After construction and painting is completed, clean exposed surfaces of units.
B. Vacuum clean coils and inside of units.
C. Touch-up marred or scratched surfaces of factory-finished cabinets using finish materials

furnished by the manufacturer.
D. Install new filters.

END OF SECTIO
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SECTION 260500
COMMON WORK RESULTS FOR ELECTRICAL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical equipment coordination and installation.
B. Sleeves for raceways and cables.
C. Sleeve seals.
D. Grout.

1.02 RELATED REQUIREMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
1.03 SUMMARY

A. Common electrical installation requirements.
B. Coordinate with all other trades for all site and perimeter work included within the scope of

work.  All work to be performed below grade shall be coordinated with all other trades
performing work below grade.  Provide a planned excavation submittal showing all coordinated
systems to be installed below grade, and the associated elevations, prior to commencing any
installation of work required in order to complete the scope of work.

1.04 DEFINITIONS
A. EPDM:  Ethylene-propylene-diene terpolymer rubber.

1.05 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.  
D. Coordinate sleeve selection and application with selection and application of Firestopping.

PART 2  PRODUCTS
2.01 SLEEVES FOR RACEWAYS AND CABLES

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

B. 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.
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b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 1
or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch.

2.02 SLEEVE SEALS
A. Description:  Modular sealing device, designed for field assembly, to fill annular space between

sleeve and raceway or cable.
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the

following:
a. Advance Products & Systems, Inc.
b. Or equal.

2. 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.

3. Pressure Plates:  Plastic.  Include two for each sealing element.
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length

required to secure pressure plates to sealing elements.  Include one for each sealing
element.

2.03 GROUT
A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic

aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

PART 3  EXECUTION
3.01 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 other items in the vicinity.

E. Right of Way:  Give to piping systems installed at a required slope.
3.02 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 1/4-inch annular clear space between sleeve and raceway or

cable, unless indicated otherwise.
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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.  
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.  

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.

3.03 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.

3.04 FIRESTOPPING
A. Apply Firestopping to penetrations of fire-rated floor and wall assemblies for electrical

installations to restore original fire-resistance rating of assembly.  
END OF SECTION
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SECTION 260502
BASIC ELECTRICAL REQUIREMENTS

PART 1  GENERAL
1.01 SUMMARY

A. This Section includes general administrative, procedural, and installation requirements for
electrical installations.

1.02 DEFINITIONS
A. Definitions pertaining to Division 26:

1. Provide:  Furnish and install.
2. Furnish:  Furnish only (installation by others).
3. Install:  Mount, make all connections and have in operation.
4. Indicated:  On Contract Drawings or stated herein.
5. Concealed:  Hidden from sight at completion of work.
6. Homerun:  Branch circuit conductors and conduit between over current protection and

load.
7. Circuit:  Electrical conductors (power, control, instrumentation, etc.) and associated

conduit.
8. Trade:  General Contractor, HVAC, plumbing, etc.
9. Or Approved Equal:  Equal in the judgment of the Engineer.
10. Utility:  Local provider of electrical power, telephone, or cable television.

1.03 QUALITY ASSURANCE
A. Qualifications of Installers:

1. For the actual fabrication, installation and testing of the Work of this Division, only use
thoroughly trained and experienced personnel who are completely familiar with the codes
and requirements for this Work and with the installation recommendations of the
manufacturers of the specified items.

B. Workmanship:
1. Complete electrical installation shall be made in a neat and workmanlike manner and to

the full satisfaction and approval of the Owner and Engineer.
2. Work not meeting Owner's or Engineer's standard for adequate workmanship shall be

removed and replaced at once, at no additional Contract cost to the Owner.
3. Remove and replace all work rejected by Owner or Engineer as defective, non-operational

or not in conformance with intent of this Contract.
1.04 SUBMITTALS

A. Submit shop drawings and pertinent product information as per Division 1 and as
specified herein.

B. Substitutions:
1. Materials of greater or equal quality, function, and performance may be proposed for

substitution by submitting product information as described above two weeks minimum
prior to the bid date.  Submittal shall clearly indicate that it is a substitution, and clearly list
all differences from the specified.

C. Samples: Where indicated or requested, provide the Engineer with a sample of the intended
product.

D. Submittals shall be clear and concise. The submittals shall clearly indicate the product name,
applicable Specification Section, proposed location, equipment supplier with telephone number
and all features and ratings. The intended product shall be differentiated from others with a
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model number or highlighting. Product differences from that specified shall be noted and
brought to the attention of the Engineer. Such differences shall be listed at the beginning of the
submittal.

E. Submittals for equipment that is to be installed within “Electrical Rooms”, or rooms that have
electrical equipment within them, shall include floor plans with scaled drawings showing
equipment layout within room.

F. If equipment or materials are installed before proper approvals have been obtained, each
Contractor shall be liable for their removal and replacement including work of other trades
affected by such work, at no additional cost to the Owner, if such items do not meet intent of
the Drawings and Specifications.

G. The Engineer reserves the right to reject any submittal that contains equipment from various
manufacturers if suitable materials can be secured from fewer manufacturers.

1.05 TRAINING
A. Provide system training for all systems included herein.  Training shall be complete and include

all individual system functions, features, operation and maintenance.  The training shall be
scheduled at the Owner’s convenience and be for the Owner and its designated
representatives.  A minimum of two copies of materials used (videos, pamphlets, manuals,
presentations, etc.) shall be provided to the Owner.  The training shall be thorough enough for
the attendees to understand all that is presented and additional sessions shall be scheduled as
needed for a full understanding.

1.06 COORDINATION DRAWINGS
A. Prepare coordination drawings in accordance with Division 1 detailing major elements,

components, and systems of electrical equipment and materials in relationship with other
systems, installations, and building components. Indicate locations where space is limited for
installation and access and where sequencing and coordination of installations are of
importance to the efficient flow of the Work, including (but not necessarily limited to) the
following:
1. Indicate the proposed locations of major raceway systems, equipment, and materials.

 Include the following:
a. Clearances for servicing equipment, including space for equipment disassembly

required for periodic maintenance.
b. Exterior wall and foundation penetrations.
c. Fire-rated wall and floor penetrations.
d. Equipment connections and support details.
e. Sizes and location of required concrete pads and bases.

B. Indicate scheduling, sequencing, movement, and positioning of large equipment into the
building during construction.

C. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings
and their relationship to other penetrations and installations.

D. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets and inlets,
luminaries, communications systems components, sprinklers, and other ceiling-mounted
devices.

E. Coordinate with other trades to determine areas of conflict.  Inform the Engineer of such areas
of conflict and the proposed resolution.

1.07 RECORD DOCUMENTS
A. Prepare record documents in accordance with the requirements in Division 1.  In addition to the

requirements specified in Division 1, indicate installed conditions for:
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1. Major raceway systems, size and location, for both exterior and interior; locations of
control devices; distribution and branch electrical circuitry; and fuse and circuit breaker
size and arrangements.

2. Equipment locations (exposed and concealed), dimensioned from prominent building
lines.

3. Approved substitutions, Contract Modifications, and actual equipment and materials
installed.

B. Engage the services of a Land Surveyor or Professional Engineer registered in the state in
which the project is located as specified in Division 1 to record the locations and invert
elevations of underground installations.

C. During progress of the Work, maintain an accurate record of the installation of the electrical
system, locating each circuit precisely by dimension.

D. Record drawings shall be acceptable to the Owner and Engineer.  Any changes to the Record
Drawings, as directed by the Owner or Engineer, shall be made by the Contractor.

1.08 OPERATIONS AND MAINTENANCE MANUALS
A. Prepare operations and maintenance manuals in accordance with Division 1.  In addition to the

requirements specified in Division 1, include the following information for equipment items:
1. Description of function, normal operating characteristics and limitations, performance

curves, engineering data and tests, and complete nomenclature and commercial numbers
of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

4. Servicing instructions and lubrication charts and schedules.
5. Names and telephone numbers of local service and parts supply organization.

1.09 TEST RESULTS
A. Provide test results in accordance with Division 1.

PART 2  PRODUCTS
2.01 PRODUCT STORAGE AND HANDLING

A. Protection:  Use all means necessary to protect electrical system materials before, during and
after installation and to protect the installed work and materials of all other trades.

B. Replacements:  In the event of damage, immediately make all repairs and replacements
necessary to the approval of the Engineer and at no additional cost to the Owner.

C. The Contractor shall be responsible for the work of other trades that may be damaged or
disturbed in the course of his work and shall restore the damaged work to the condition existing
prior to damage without additional cost to the Owner.

2.02 EQUIPMENT AND MATERIALS
A. All equipment and materials shall be of the capacity and type shown on the Drawings and

specified herein and shall be as manufactured by one of the manufacturers designated or shall
be an equal approved in advance by the Engineer.

B. All other materials, not specifically described but required for a complete and operable electrical
installation, shall be new, first quality of their respective kinds, and as selected by the
Contractor subject to the approval of the Engineer.
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C. Install all equipment and materials in complete accordance with the manufacturer's
recommendations and all pertinent codes and regulations.

D. Materials and equipment shall be listed by Underwriters Laboratories.
E. Equipment and component parts thereof shall bear manufacturer's nameplate, giving

manufacturer's name, size, type and model number or serial number, electrical characteristic to
facilitate maintenance and replacements.  Nameplates of distributors or contractors are not
acceptable.

F. Equipment shall be suitable for the intended location and use.
G. Equipment terminations/lugs shall be sized for the required temperature rating and indicated

wire size as a minimum.
PART 3  EXECUTION
3.01 SURFACE CONDITIONS

A. Inspection:
1. Prior to all work of this Division, carefully inspect the installed work of all other trades and

verify that all such work is complete to the point where this installation may properly
commence.

2. Verify that the electrical installation may be made in complete accordance with all
pertinent codes and regulations and the original design.

B. Discrepancies:
1. In the event of discrepancy, immediately notify the Engineer.
2. Do not proceed with installation in areas of discrepancy until all such discrepancies have

been fully resolved.
3.02 PREPARATION

A. Coordination:
1. Coordinate the installation of electrical items with the schedules for work of other trades

and building components to prevent unnecessary delays in the total Work.  Coordinate
specific equipment connections and requirements with the trade providing the equipment.

2. Coordinate with utility company and make all installations for their services in accordance
with all utility company requirements.  The Contractor shall arrange for and assume all
utility costs associated with this contract.

3. Any changes due to improper coordination shall be done at the Contractor's expense.
4. Where luminaires and other electrical items are shown in conflict with locations of

structural members and mechanical or other equipment, furnish and install all required
supports and wiring to clear the encroachment.

5. Any Work installed contrary to or without approval of the Engineer shall be subject to
change as directed by the Engineer, and no extra compensation will be allowed the
Contractor for making these changes.

B. Accuracy of Data:
1. The Drawings are diagrammatic and functional only, and are not intended to show exact

layouts, number of fittings, or other installation details.  The Contractor shall furnish all
labor and materials necessary to install and place in satisfactory operation all power,
lighting, and other electrical systems shown.  The Contractor shall install additional circuits
wherever needed to conform to the specific requirements of the equipment.

2. The locations of equipment, materials, outlets, and similar devices shown on the Drawings
are approximate only.  Exact locations shall be verified during construction so that they
shall coordinate with all other work, equipment and trades.  The Contractor shall obtain in
the field all information relevant to the placing of electrical work and, in case of any
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interference with other work, shall proceed as directed by the Engineer and shall furnish
all labor and materials necessary to complete the Work in an approved manner.

3. The ratings of motors and other electrically operated devices, together with the size shown
for their branch circuit conductors and conduits, are approximate only, and are indicative
of the probable power requirements insofar as they can be determined in advance of the
purchase of equipment.  Equipment sizes may vary from sizes indicated on the drawings
and must be verified with actual equipment to be furnished and coordinated with all other
equipment and material sizes.

3.03 DIMENSIONS, ELEVATIONS, AND LAYOUTS
A. It shall be the responsibility of the Contractor to verify dimensions and elevations shown or

scaled on Drawings by actual field measurements after building construction has progressed to
the point where such measurements may be taken.

B. Advise Owner & Architect in writing regarding those critical dimensions that must be held by
other Trades as they perform their work.

C. Assume full responsibility for accuracy of all work under this Division and make corrections as
required.

D. It shall be this Division's responsibility to coordinate with all other Trades and separate
equipment contracts regarding mechanical equipment layouts, space requirements, mounting
details, "roughing-in" dimensions, and for items substituted for those specified herein to avoid
conflict.

E. Arrange for disassembling large pieces of equipment for entry into buildings as necessary to
pass through available openings.  Disassembly shall not void UL Listing or manufacturer’s
warranty.  If such disassembly voids UL listing, the Contractor is responsible for obtaining and
paying for UL re-certification of equipment.

F. Layouts of feeders and wiring shown on Drawings are diagrammatic, and shall be constructed
as such, intended to show scope of work and general arrangement, unless otherwise noted.

G. Equipment locations shall be as indicated unless prohibited by equipment dimensions, codes or
the manufacturer's recommendations.  In such an event, contact the Engineer.

3.04 EQUIPMENT CLEANING
A. Thoroughly inspect all equipment and any items dented, scratched or otherwise damaged in

any manner shall be replaced or repaired and painted to match original finish:
1. All items so repaired and refinished shall be brought to the attention of the Engineer for

inspection and approval.
B. Upon completion of all installation, lamping, and testing, thoroughly inspect all exposed portions

of the electrical installation and completely remove all exposed labels, soil, markings and
foreign material.

3.05 EXISTING SERVICES
A. Active:  When encountered in work, protect, brace, support existing active drains, gas, electric,

water, other services where required for proper execution of work.  If existing active services
are encountered that require relocation, make request in writing for determination.  Do not
prevent or disturb operation of active services that are to remain.  Repair existing service
disturbed during work under this contract at no cost to the Owner. Record any existing services
encountered on "as-built" drawings.

B. Inactive Services:  When encountered in work, remove cap or plug inactive services.  Notify
Owner; protect or remove these services as directed.  Record on "as-built" drawings.
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C. Interruption of Services:  Where work makes temporary shutdowns of services unavoidable,
shutdown at night or at such terms as approved by Owner, which will cause least interference
with established operating routine.  Arrange to work continuously, including overtime, if
required, to assure that services will be shutdown only during time actually required to make
necessary connections to existing work.

3.06 TEMPORARY SERVICES
A. Coordinate temporary requirements with those indicated in Division 1.
B. Electric:  Provide temporary electric service as needed for all trades included with this project

throughout the construction period. If there is no existing service or the existing service is not
sufficient for the added construction load or if no service exists, temporary electrical service
shall be provided, including securing and paying for all services rendered by the utility company
which is required in order to provide temporary service.
1. Temporary electrical service shall be coordinated with the utility and be sized for the

maximum construction load.
2. All power requirements of individual trades shall be provided except that temporary power

shall not be used for heating or welding applications.
3. All wiring shall be in accordance with the NEC.
4. All receptacles shall be ground fault protected.

C. Lighting:  Provide temporary lighting for construction needs throughout the construction period,
including re-lamping throughout the duration of construction.  Areas to be illuminated shall
include but not be limited to:
1. Construction areas:  Uniform 20 foot candles minimum.
2. Security area:  Uniform 1 foot candle minimum.
3. Temporary offices, storage, shop and other construction buildings:  Light levels as

required.
D. Telephone:  Each prime contractor shall be responsible to provide temporary telephone service

for their own use.
3.07 ELECTRICAL INSTALLATIONS

A. General:  Sequence, coordinate, and integrate the various elements of electrical systems,
materials, and equipment.  Comply with the following requirements:
1. Coordinate electrical systems, equipment, and materials installation with other building

components.
2. Verify all dimensions by field measurements.
3. Arrange for chases, slots, and openings in other building components during progress of

construction, to allow for electrical installations.
4. Coordinate the installation of required supporting devices and sleeves to be set in poured-

in-place concrete and other structural components, as they are constructed.
5. Sequence, coordinate, and integrate installations of electrical materials and equipment for

efficient flow of the Work.  Give particular attention to large equipment requiring
positioning prior to closing in the building.

6. Where mounting heights are not detailed or dimensioned, install systems, materials, and
equipment to provide the maximum headroom possible.

7. Coordinate connection of electrical systems with exterior underground and overhead
utilities and services.  Comply with requirements of governing regulations, franchised
service companies, and controlling agencies.  Provide required connection for each
service.

8. Install systems, materials, and equipment to conform with approved submittal data,
including coordination drawings, to greatest extent possible.  Conform to arrangements
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indicated by the Contract Documents, recognizing that portions of the Work are shown
only in diagrammatic form.  Where coordination requirements conflict with individual
system requirements, refer conflict to the Engineer.

9. Install systems, materials, and equipment level and plumb, parallel and perpendicular to
other building systems and components, where installed exposed in finished spaces.

10. Install electrical equipment to facilitate servicing, maintenance, and repair or replacement
of equipment components.   As much as practical, connect equipment for ease of
disconnecting, with minimum of interference with other installations.

11. Install access panels or doors where splices, junctions, pull points, etc. are concealed
behind finished surfaces.

12. Install systems, materials, and equipment giving right-of-way priority to systems required
to be installed at a specified slope.

B. Coordinate with the Owner, architectural drawings, etc for the locations of the expansion joints,
fire walls and smoke walls/partitions.  Suitable expansion/deflection fittings shall be provided at
all expansion joints and at recommended lengths of raceway.  Fire/gas stopping shall be
provided at all walls/floor/partitions penetrations.  Fire stopping rating shall match or exceed the
walls/floor/partitions rating.

3.08 CUTTING AND PATCHING
A. General:  Perform cutting and patching in accordance with Division 1.  In addition to the

requirements specified in Division 1, the following requirements apply:
1. Perform cutting, fitting, and patching of electrical equipment and materials required to:

a. Uncover Work to provide for installation of ill-timed Work.
b. Remove and replace defective Work.
c. Remove and replace Work not conforming to requirements of the Contract

Documents.
d. Remove samples of installed Work as specified for testing.
e. Install equipment and materials in existing structures.

2. Upon written instructions from the Engineer, uncover and restore Work to provide for
Engineer's observation of concealed Work.

3. Cut, remove, and legally dispose of selected electrical equipment, components, and
materials as indicated, including but not limited to removal of electrical items indicated to
be removed and items made obsolete by the new Work.

4. Protect the structure, furnishings, finishes, and adjacent materials not indicated or
scheduled to be removed.

5. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread
of dust and dirt to adjacent areas.

6. Protection of Installed Work:  During cutting and patching operations, protect adjacent
installations.

3.09 GUARANTEE
A. Furnish guarantee covering all work in accordance with general requirements of the contract for

minimum period of one year.  This personal guarantee shall exist for a period of one (1) year
from the date of final acceptance of the work and shall apply to defects in materials and to
defective workmanship of any kind.

B. For factory-assembled equipment and devices on which the manufacturers furnish standard
published guarantees as regular trade practice, obtain such guarantees and replace any such
equipment that proves defective during the life of these guarantees.

C. Guarantee all work for which materials are furnished, fabricated or field erected by the
Contractor, all factory-assembled equipment for which no specific manufacturer's guarantee is
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furnished, and all work in connection with installing manufacturer's guaranteed equipment.
D. In the event of failure of any work, equipment or device during the life of the guarantee, repair

or replace the equipment or defective work.  Remove, replace or restore, at no cost to the
Owner, any part of the structure or building which may be damaged either as the direct result of
the defective work or in the course of the contractor's making replacement of the defective work
or materials.  Work shall be done at a time and in a manner as to cause no undue
inconvenience to the Owner.  Provide new materials, equipment, apparatus and labor to
replace that determined by Engineer to be defective or faulty.

E. This guarantee also applies to services including instructions, adjusting, testing, etc.
3.10 PROJECT OBSERVATION

A. Contractor shall accompany the Engineer for all project observation/walk through, remove
equipment covers as directed and provide all requested equipment (meters, samples, ladder,
etc.).

3.11 VIBRATION ISOLATION
A. Vibration isolators shall prevent, as far as practicable, transmission of vibration, noise or hum to

any part of building.
B. Design isolators to suit vibration frequency to be absorbed; provide isolator units of area,

distribution to obtain proper resiliency under machinery load, impact.
C. Wiring and other electrical connections to equipment mounted on vibration isolators shall utilize

flexible metal conduit in order to avoid restraining equipment and short circuiting vibration
isolator.

END OF SECTION
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SECTION 260505
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical demolition.
1.02 SUBMITTALS

A. Sustainable Design Documentation:  Submit certification of removal and appropriate disposal of
abandoned cables containing lead stabilizers.

PART 2  PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual sections.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify field measurements and circuiting arrangements are as indicated.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.
C. Demolition drawings are based on casual field observation and existing record documents.
D. Report discrepancies to Architect before disturbing existing installation.
E. Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION
A. Disconnect electrical systems in walls, floors, and ceilings to be removed.
B. Coordinate utility service outages with utility company.
C. Provide temporary wiring and connections to maintain existing systems in service during

construction.  When work must be performed on energized equipment or circuits, use personnel
experienced in such operations.

D. Existing Electrical Service:  Maintain existing system in service until new system is complete
and ready for service.  Disable system only to make switchovers and connections.  Minimize
outage duration.

E. Existing Fire Alarm System:  Maintain existing system in service.  Disable system only to make
switchovers and connections.  Minimize outage duration.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Perform work for removal and disposal of equipment and materials containing toxic substances

regulated under the Federal Toxic Substances Control Act (TSCA) in accordance with
applicable federal, state, and local regulations. Applicable equipment and materials include, but
are not limited to:
1. PCB-containing electrical equipment, including transformers, capacitors, and switches.
2. PCB- and DEHP-containing lighting ballasts.
3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge

(HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon,
and incandescent.

B. Remove, relocate, and extend existing installations to accommodate new construction.
C. Remove abandoned wiring to source of supply.
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D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling
finishes.  Cut conduit flush with walls and floors, and patch surfaces.

E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are
not removed.

F. Disconnect and remove abandoned panelboards and distribution equipment.
G. Repair adjacent construction and finishes damaged during demolition and extension work.
H. Maintain access to existing electrical installations that remain active.  Modify installation or

provide access panel as appropriate.
3.04 CLEANING AND REPAIR

A. Clean and repair existing materials and equipment that remain or that are to be reused.
B. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace

damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit
directory showing revised circuiting arrangement.

END OF SECTION
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SECTION 260519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Single conductor building wire.
B. Wiring connectors.
C. Electrical tape.
D. Wire pulling lubricant.
E. Cable ties.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 260505 - Selective Demolition for Electrical:  Disconnection, removal, and/or extension

of existing electrical conductors and cables.
C. Section 260526 - Grounding and Bonding for Electrical Systems:  Additional requirements for

grounding conductors and grounding connectors.
D. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

1.03 REFERENCE STANDARDS
A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire.
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft.
C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical

Purposes.
D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper

Conductors for Subsequent Insulation.
E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic

Pressure-Sensitive Electrical Insulating Tape.
F. NECA 1 - Standard for Good Workmanship in Electrical Construction.
G. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical

Energy.
H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
I. NFPA 70 - National Electrical Code.
J. UL 44 - Thermoset-Insulated Wires and Cables.
K. UL 83 - Thermoplastic-Insulated Wires and Cables.
L. UL 486A-486B - Wire Connectors.
M. UL 486C - Splicing Wire Connectors.
N. UL 486D - Sealed Wire Connector Systems.
O. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:
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1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents.  Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors

and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

B. Field Quality Control Test Reports.
C. Project Record Documents:  Record actual installed circuiting arrangements. Record actual

routing for underground circuits.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

1.08 FIELD CONDITIONS
A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower

than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation
below this temperature is unavoidable, notify Architect and obtain direction before proceeding
with work.

PART 2  PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.
D. Comply with NEMA WC 70.
E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
G. Conductors for Grounding and Bonding:  Also comply with Section 260526.
H. Conductor Material:

1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project.
Conductor sizes indicated are based on copper.
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2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.
I. Minimum Conductor Size:

1. Branch Circuits:  12 AWG.
a. Exceptions:

1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet:  10 AWG, for voltage drop.

2. Control Circuits:  14 AWG.
J. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
K. Conductor Color Coding:

1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction.  Maintain consistent color coding throughout project.

2. Color Coding Method:  Integrally colored insulation.
3. Color Code:

a. 480Y/277 V, 3 Phase, 4 Wire System:
1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

c. 240/120 V, 1 Phase, 3 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Neutral/Grounded:  White.

d. Equipment Ground, All Systems:  Green.
e. For control circuits, comply with manufacturer's recommended color code.

2.03 SINGLE CONDUCTOR BUILDING WIRE
A. Description:  Single conductor insulated wire.
B. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

C. Insulation Voltage Rating:  600 V.
D. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below.
a. Size 4 AWG and Larger:  Type XHHW-2.
b. Installed Underground:  Type XHHW-2.
c. Fixture Wiring Within Luminaires:  Type TFFN/TFN for luminaires with labeled

maximum temperature of 90 degrees C; Approved suitable type for luminaires with
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labeled maximum temperature greater than 90 degrees C.
2.04 WIRING CONNECTORS

A. Description:  Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Connectors for Grounding and Bonding:  Comply with Section 260526.
C. Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors.
2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression

connectors.
D. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

4. Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

5. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression
connectors where connectors are required.

6. Stranded Conductors Size 10 AWG and Smaller:  Use crimped terminals for connections
to terminal screws.

E. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard applications
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.

F. Mechanical Connectors:  Provide bolted type or set-screw type.
G. Compression Connectors:  Provide circumferential type or hex type crimp configuration.
H. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable for

connection to be made.
2.05 ACCESSORIES

A. Electrical Tape:
1. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying

with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

B. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.

C. Cable Ties:  Material and tensile strength rating suitable for application.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
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C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

D. Verify that field measurements are as indicated.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Clean raceways thoroughly to remove foreign materials before installing conductors and

cables.
3.03 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated without specific routing, determine exact routing

required.
3. Arrange circuiting to minimize splices.
4. Include circuit lengths required to install connected devices within 10 ft of location

indicated.
5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.
6. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
7. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as

separate, combining them together in a single raceway is permitted, under the following
conditions: 
a. Provide no more than six current-carrying conductors in a single raceway.  Dedicated

neutral conductors are considered current-carrying conductors.
b. Increase size of conductors as required to account for ampacity derating.
c. Size raceways, boxes, etc. to accommodate conductors.

8. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors
among  single phase branch circuits of different phases installed in the same raceway is
not permitted.  Provide dedicated neutral/grounded conductor for each individual branch
circuit. 

B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum

pulling tension and sidewall pressure.
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not

recommended by the manufacturer.
E. Paralleled Conductors:  Install conductors of the same length and terminate in the same

manner.
F. Secure and support conductors and cables in accordance with NFPA 70 using suitable

supports and methods approved by the authority having jurisdiction.  Provide independent
support from building structure.  Do not provide support from raceways, piping, ductwork, or
other systems.

G. Install conductors with a minimum of 12 inches of slack at each outlet.
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H. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment
enclosures.

I. Group or otherwise identify neutral/grounded conductors with associated ungrounded
conductors inside enclosures in accordance with NFPA 70.

J. Make wiring connections using specified wiring connectors.
1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make

splices in conduit bodies or wiring gutters.
2. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors.
3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,

oxides, and other contaminates. Do not use wire brush on plated connector surfaces.
5. Mechanical Connectors:  Secure connections according to manufacturer's recommended

torque settings.
6. Compression Connectors:  Secure connections using manufacturer's recommended tools

and dies.
K. Insulate splices and taps that are made with uninsulated connectors using methods suitable for

the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

L. Insulate ends of spare conductors using vinyl insulating electrical tape.
M. Identify conductors and cables in accordance with Section 260553.
N. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 078400.
O. Unless specifically indicated to be excluded, provide final connections to all equipment and

devices, including those furnished by others, as required for a complete operating system.
3.04 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance test

is required for all conductors. The resistance test for parallel conductors listed as optional is not
required.

C. Correct deficiencies and replace damaged or defective conductors and cables.
END OF SECTION
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SECTION 260526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.
D. Ground rod electrodes.

1.02 RELATED REQUIREMENTS
A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables:  Additional

requirements for conductors for grounding and bonding, including conductor color coding.
B. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

1.03 REFERENCE STANDARDS
A. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface

Potentials of a Grounding System.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction.
C. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings.
D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
E. NFPA 70 - National Electrical Code.
F. UL 467 - Grounding and Bonding Equipment.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify exact locations of underground metal water service pipe entrances to building.
2. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
B. Sequencing:

1. Do not install ground rod electrodes until final backfill and compaction is complete.
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.

B. Field quality control test reports.
C. Project Record Documents:  Record actual locations of grounding electrode system

components and connections.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2  PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and product listing.
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B. Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

D. Grounding System Resistance:
1. Achieve specified grounding system resistance under normally dry conditions unless

otherwise approved by Architect. Precipitation within the previous 48 hours does not
constitute normally dry conditions.

2. Grounding Electrode System:  Not greater than 5 ohms to ground, when tested according
to IEEE 81 using "fall-of-potential" method.

3. Between Grounding Electrode System and Major Electrical Equipment Frames, System
Neutral, and Derived Neutral Points:  Not greater than 0.5 ohms, when tested using "point-
to-point" methods.

E. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form

grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical

damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

2. Metal Underground Water Pipe(s):
a. Provide connection to underground metal domestic and fire protection (where

present) water service pipe(s) that are in direct contact with earth for at least 10 feet
at an accessible location not more than 5 feet from the point of entrance to the
building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

3. Metal In-Ground Support Structure:
a. Provide connection to metal in-ground support structure that is in direct contact with

earth in accordance with NFPA 70.
4. Ground Rod Electrode(s):

a. Provide three electrodes in an equilateral triangle configuration unless otherwise
indicated or required.

b. Space electrodes not less than 10 feet from each other and any other ground
electrode.

c. Where location is not indicated, locate electrode(s) at least 5 feet outside building
perimeter foundation as near as possible to electrical service entrance; where
possible, locate in softscape (uncovered) area.

5. Provide additional ground electrode(s) as required to achieve specified grounding
electrode system resistance.

F. Service-Supplied System Grounding:
1. For each service disconnect, provide grounding electrode conductor to connect neutral

(grounded) service conductor to grounding electrode system. Unless otherwise indicated,
make connection at neutral (grounded) bus in service disconnect enclosure.

2. For each service disconnect, provide main bonding jumper to connect neutral (grounded)
bus to equipment ground bus where not factory-installed. Do not make any other



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Grounding and Bonding for
Electrical Systems 

260526 - 3 
CDI Infrastructure LLC

 dba L.R. Kimball

connections between neutral (grounded) conductors and ground on load side of service
disconnect.

G. Grounding for Separate Building or Structure Supplied by Feeder(s) or Branch Circuits:
1. Provide grounding electrode system for each separate building or structure.
2. Provide equipment grounding conductor routed with supply conductors.
3. For each disconnecting means, provide grounding electrode conductor to connect

equipment ground bus to grounding electrode system.
4. Do not make any connections and remove any factory-installed jumpers between neutral

(grounded) conductors and ground.
H. Separately Derived System Grounding:

1. Separately derived systems include, but are not limited to:
a. Transformers (except autotransformers such as buck-boost transformers).

2. Provide grounding electrode conductor to connect derived system grounded conductor to
nearest effectively grounded metal building frame. Unless otherwise indicated, make
connection at neutral (grounded) bus in source enclosure.

3. Provide bonding jumper to connect derived system grounded conductor to nearest metal
building frame and nearest metal water piping in the area served by the derived system,
where not already used as a grounding electrode for the derived system. Make connection
at same location as grounding electrode conductor connection.

4. Provide system bonding jumper to connect system grounded conductor to equipment
ground bus. Make connection at same location as grounding electrode conductor
connection. Do not make any other connections between neutral (grounded) conductors
and ground on load side of separately derived system disconnect.

5. Where the source and first disconnecting means are in separate enclosures, provide
supply-side bonding jumper between source and first disconnecting means.

I. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic

equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This
includes, but is not limited to:
a. Metal water piping where not already effectively bonded to metal underground water

pipe used as grounding electrode.
b. Metal gas piping.

8. Provide bonding for interior metal air ducts.
J. Communications Systems Grounding and Bonding:
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1. Provide intersystem bonding termination at service equipment or metering equipment
enclosure and at disconnecting means for any additional buildings or structures in
accordance with NFPA 70.

2.02 GROUNDING AND BONDING COMPONENTS
A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 260526:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with

earth.
2) Use bare copper conductors where directly encased in concrete (not in

raceway).
C. Connectors for Grounding and Bonding:

1. Description:  Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.

D. Ground Rod Electrodes:
1. Comply with NEMA GR 1.
2. Material:  Copper-bonded (copper-clad) steel.
3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as indicated.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes vertically.

Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.

D. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.
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3. Exothermic Welds:  Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

E. Identify grounding and bonding system components in accordance with Section 260553.
3.03 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.13.
C. Perform ground electrode resistance tests under normally dry conditions. Precipitation within

the previous 48 hours does not constitute normally dry conditions.
D. Investigate and correct deficiencies where measured ground resistances do not comply with

specified requirements.
END OF SECTION
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SECTION 260529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment requirements and components for equipment, conduit, cable, boxes,
and other electrical work.

1.02 RELATED REQUIREMENTS
A. Section 260533.13 - Conduit for Electrical Systems:  Additional support and attachment

requirements for conduits.
B. Section 260533.16 - Boxes for Electrical Systems:  Additional support and attachment

requirements for boxes.
C. Section 265100 - Interior Lighting:  Additional support and attachment requirements for interior

luminaires.
D. Section 265600 - Exterior Lighting:  Additional support and attachment requirements for exterior

luminaires.
1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel.
D. MFMA-4 - Metal Framing Standards Publication.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction.
F. NFPA 70 - National Electrical Code.
G. UL 5B - Strut-Type Channel Raceways and Fittings.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has

fully cured.
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel
(strut) framing systems, non-penetrating rooftop supports, and post-installed concrete and
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masonry anchors.
1.06 QUALITY ASSURANCE

A. Comply with NFPA 70.
B. Comply with applicable building code.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of electrical work.
2. Provide products listed, classified, and labeled as suitable for the purpose intended, where

applicable.
3. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be
supported  with a minimum safety factor of 1.5 . Include consideration for vibration,
equipment operation, and shock loads where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

5. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise

indicated.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or

approved equivalent unless otherwise indicated.
c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be

supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.

C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.
D. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel

(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.
1. Comply with MFMA-4.
2. Channel (Strut) Used as Raceway (only where specifically indicated):  Listed and labeled

as complying with UL 5B.
3. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch.
4. Minimum Channel Dimensions:  1-5/8 inch  width by 13/16 inch  height.

E. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.
b. Single Conduit up to 1 inch (27 mm) trade size:  1/4 inch diameter.
c. Single Conduit larger than 1 inch (27 mm) trade size:  3/8 inch diameter.
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d. Trapeze Support for Multiple Conduits:  3/8 inch diameter.
e. Outlet Boxes:  1/4 inch diameter.
f. Luminaires:  1/4 inch diameter.

F. Non-Penetrating Rooftop Supports for Low-Slope Roofs:  Steel pedestals with thermoplastic or
rubber bases that rest on top of roofing membrane, not requiring any attachment to the roof
structure and not penetrating the roofing assembly, with support fixtures as specified.
1. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing

assembly.
2. Attachment/Support Fixtures:  As recommended by manufacturer, same type as indicated

for equivalent indoor hangers and supports.
3. Mounting Height:  Provide minimum clearance of 6 inches under supported component to

top of roofing.
G. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
4. Hollow Masonry:  Use toggle bolts.
5. Hollow Stud Walls:  Use toggle bolts.
6. Steel:  Use beam clamps, machine bolts, or welded threaded studs.
7. Sheet Metal:  Use sheet metal screws.
8. Wood:  Use wood screws.
9. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically

designed to be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material:  Use galvanized steel.
c. Manufacturer:  Same as manufacturer of metal channel (strut) framing system.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
D. Unless specifically indicated or approved by Architect, do not provide support from suspended

ceiling support system or ceiling grid.
E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
F. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
G. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.
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2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized 4 inch  high
concrete pad.

5. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.

H. Conduit Support and Attachment:  Also comply with Section 260533.13.
I. Box Support and Attachment:  Also comply with Section 260533.16.
J. Interior Luminaire Support and Attachment:  Also comply with Section 265100.
K. Exterior Luminaire Support and Attachment:  Also comply with Section 265600.
L. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage

during concrete pour.
M. Secure fasteners according to manufacturer's recommended torque settings.
N. Remove temporary supports.
O. Identify independent electrical component support wires above accessible ceilings (only where

specifically indicated or permitted) with color distinguishable from ceiling support wires in
accordance with NFPA 70.

3.03 FIELD QUALITY CONTROL
A. Inspect support and attachment components for damage and defects.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 260533.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).
B. Flexible metal conduit (FMC).
C. Liquidtight flexible metal conduit (LFMC).
D. Electrical metallic tubing (EMT).
E. Rigid polyvinyl chloride (PVC) conduit.
F. Conduit fittings.
G. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 260526 - Grounding and Bonding for Electrical Systems.

1. Includes additional requirements for fittings for grounding and bonding.
C. Section 260529 - Hangers and Supports for Electrical Systems.
D. Section 260533.16 - Boxes for Electrical Systems.
E. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
F. Section 262100 - Low-Voltage Electrical Service Entrance:  Additional requirements for

electrical service conduits.
1.03 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC).
B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S).
C. NECA 1 - Standard for Good Workmanship in Electrical Construction.
D. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT).
E. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC).
F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable.
G. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit.
H. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing.
I. NFPA 70 - National Electrical Code.
J. UL 1 - Flexible Metal Conduit.
K. UL 6 - Electrical Rigid Metal Conduit-Steel.
L. UL 360 - Liquid-Tight Flexible Steel Conduit.
M. UL 514B - Conduit, Tubing, and Cable Fittings.
N. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings.
O. UL 797 - Electrical Metallic Tubing-Steel.
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1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including
adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment
installed under other sections or by others.

4. Coordinate the work with other trades to provide roof penetrations that preserve the
integrity of the roofing system and do not void the roof warranty.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is complete

between outlet, junction and splicing points.
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits
and fittings.

B. Project Record Documents:  Record actual routing for conduits installed underground .
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2  PRODUCTS
2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70
and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, comply with the
most restrictive requirements. Where conduit type for a particular application is not specified,
use galvanized steel rigid metal conduit.

C. Underground:
1. Under Slab on Grade:  Use rigid PVC conduit .
2. Exterior, Direct-Buried:  Use rigid PVC conduit .
3. Exterior, Embedded Within Concrete:  Use rigid PVC conduit .
4. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal

conduit where emerging from underground.
5. Where rigid polyvinyl (PVC) conduit  is provided, use galvanized steel rigid metal conduit

elbows  for bends.
6. Where steel conduit emerges from concrete into soil, use corrosion protection tape  to

provide supplementary corrosion protection for a minimum of 4 inches  on either side of
where conduit emerges .

D. Concealed Within Masonry Walls:  Use electrical metallic tubing (EMT) .
E. Concealed Within Hollow Stud Walls:  Use electrical metallic tubing (EMT) .
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F. Concealed Above Accessible Ceilings:  Use electrical metallic tubing (EMT) .
G. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.
H. Exposed, Interior, Not Subject to Physical Damage:  Use electrical metallic tubing (EMT) .
I. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit .

1. Locations subject to physical damage include, but are not limited to:
a. Where exposed below 8 feet, except within electrical and communication rooms or

closets.
J. Exposed, Exterior:  Use galvanized steel rigid metal conduit .
K. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use galvanized

steel rigid metal conduit .
L. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit.

1. Maximum Length:  6 feet.
M. Connections to Vibrating Equipment:

1. Dry Locations:  Use flexible metal conduit.
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.
3. Maximum Length:  6 feet unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Transformers.
b. Motors.

2.02 CONDUIT REQUIREMENTS
A. Electrical Service Conduits:  Also comply with Section 262100.
B. Fittings for Grounding and Bonding:  Also comply with Section 260526.
C. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
D. Provide products listed, classified, and labeled as suitable for the purpose intended.
E. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  3/4 inch (21 mm)  trade size.
2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size.
3. Flexible Connections to Luminaires:  3/8 inch (12 mm) trade size.
4. Underground, Interior:  1 inch (27 mm)  trade size.
5. Underground, Exterior:  1 inch (27 mm) trade size.

F. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI

C80.1 and listed and labeled as complying with UL 6.
B. Fittings:

1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.

2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.
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2.04 FLEXIBLE METAL CONDUIT (FMC)
A. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled

as complying with UL 1, and listed for use in classified firestop systems to be used.
B. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

2. Material:  Use steel or malleable iron.
2.05 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B.
2. Material:  Use steel or malleable iron.

2.06 ELECTRICAL METALLIC TUBING (EMT)
A. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3

and listed and labeled as complying with UL 797.
B. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use compression (gland)  type.

a. Do not use indenter type connectors and couplings.
2.07 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

B. Fittings:
1. Manufacturer:  Same as manufacturer of conduit to be connected.
2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with

UL 651; material to match conduit.
2.08 ACCESSORIES

A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil.
B. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the

conduit to be installed.
C. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit

and fittings to be installed.
D. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.
E. Duct Bank Spacers:  Nonmetallic; designed for maintaining conduit/duct spacing for concrete

encasement in open trench installation; suitable for the conduit/duct arrangement to be
installed.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
D. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
E. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact routing

required.
3. Conceal all conduits unless specifically indicated to be exposed.
4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

5. Unless otherwise approved, do not route conduits exposed:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.
d. Across building exterior surfaces.

6. Conduits installed underground or embedded in concrete may be routed in the shortest
possible manner unless otherwise indicated. Route all other conduits parallel or
perpendicular to building structure and surfaces, following surface contours where
practical.

7. Arrange conduit to maintain adequate headroom, clearances, and access.
8. Arrange conduit to provide no more than the equivalent of four 90 degree bends between

pull points.
9. Arrange conduit to provide no more than 150 feet between pull points.
10. Route conduits above water and drain piping where possible.
11. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at

sealing fittings where moisture may collect.
12. Maintain minimum clearance of 6 inches between conduits and piping for other systems.
13. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This

includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

14. Group parallel conduits in the same area together on a common rack.
F. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 and Section 260529 using
suitable supports and methods approved by the authority having jurisdiction.
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2. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

4. Use conduit strap to support single surface-mounted conduit.
a. Use clamp back spacer with conduit strap for damp and wet locations to provide

space between conduit and mounting surface.
5. Use metal channel (strut) with accessory conduit clamps to support multiple parallel

surface-mounted conduits.
6. Use conduit clamp to support single conduit from beam clamp or threaded rod.
7. Use trapeze hangers assembled from threaded rods and metal channel (strut) with

accessory conduit clamps to support multiple parallel suspended conduits.
8. Use non-penetrating rooftop supports to support conduits routed across rooftops (only

where approved).
G. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.
4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid

into connectors.
5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock

nuts for dry locations and raintight hubs for wet locations.
6. Provide insulating bushings or insulated throats at all conduit terminations to protect

conductors.
7. Secure joints and connections to provide maximum mechanical strength and electrical

continuity.
H. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Seal interior of conduits entering the building from underground at first accessible point to

prevent entry of moisture and gases.
6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of

membrane.
7. Make penetrations for roof-mounted equipment within associated equipment openings and

curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty. Include proposed locations of penetrations and methods for
sealing with submittals.

8. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 078400.

I. Underground Installation:
1. Provide trenching and backfilling in accordance with Division 31.
2. Minimum Cover, Unless Otherwise Indicated or Required:
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a. Underground, Exterior:  24 inches.
3. Provide underground warning tape in accordance with Section 260553  along entire

conduit length .
J. Concrete Encasement:  Where conduits not otherwise embedded within concrete are indicated

to be concrete-encased, provide concrete with minimum concrete cover of 3 inches on all sides
unless otherwise indicated.

K. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit

installed above ground to compensate for thermal expansion and contraction.
3. Where conduits are subject to earth movement by settlement or frost.

L. Condensation Prevention:  Where conduits cross barriers between areas of potential
substantial temperature differential, provide sealing fitting or approved sealing compound at an
accessible point near the penetration to prevent condensation. This includes, but is not limited
to:
1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

M. Provide pull string in all empty conduits and in conduits where conductors and cables are to be
installed by others. Leave minimum slack of 12 inches at each end.

N. Provide grounding and bonding in accordance with Section 260526.
O. Identify conduits in accordance with Section 260553.

3.03 FIELD QUALITY CONTROL
A. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
B. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING
A. Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION
A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection

from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

END OF SECTION
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SECTION 260533.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
C. Floor boxes.
D. Underground boxes/enclosures.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 083100 - Access Doors and Panels:  Panels for maintaining access to concealed

boxes.
C. Section 260526 - Grounding and Bonding for Electrical Systems.
D. Section 260529 - Hangers and Supports for Electrical Systems.
E. Section 260533.13 - Conduit for Electrical Systems:

1. Conduit bodies and other fittings.
2. Additional requirements for locating boxes to limit conduit length and/or number of bends

between pulling points.
F. Section 260533.23 - Surface Raceways for Electrical Systems:
G. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
H. Section 262726 - Wiring Devices:

1. Wall plates.
2. Floor box service fittings.
3. Poke-through assemblies.
4. Additional requirements for locating boxes for wiring devices.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices.
C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable.
D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
F. NFPA 70 - National Electrical Code.
G. SCTE 77 - Specification for Underground Enclosure Integrity.
H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.
I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.
J. UL 508A - UL Standard for Safety Industrial Control Panels .
K. UL 514A - Metallic Outlet Boxes.
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1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated.
8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for cabinets
and enclosures, floor boxes, and underground boxes/enclosures .
1. Underground Boxes/Enclosures:  Include reports for load testing in accordance with SCTE

77  certified by an independent testing agency  upon request .
B. Project Record Documents:  Record actual locations for outlet and device boxes, pull boxes,

cabinets and enclosures, floor boxes, and underground boxes/enclosures.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2  PRODUCTS
2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted by

NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway

system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding conductors

terminate.
B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull

Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise

indicated or required; furnish with compatible weatherproof gasketed covers.
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3. Use suitable concrete type boxes where flush-mounted in concrete.
4. Use suitable masonry type boxes where flush-mounted in masonry walls.
5. Use raised covers suitable for the type of wall construction and device configuration where

required.
6. Use shallow boxes where required by the type of wall construction.
7. Do not use "through-wall" boxes designed for access from both sides of wall.
8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL

514A.
9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL

514A; furnish with threaded hubs.
10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and

weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes unless specifically indicated or permitted.

12. Minimum Box Size, Unless Otherwise Indicated:
a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by

1-1/2 inch deep (100 by 38 mm) trade size.
13. Wall Plates:  Comply with Section 262726.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL

508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations:  Type 1, painted steel.
b. Outdoor Locations:  Type 3R, painted steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

D. Floor Boxes:
1. Description:  Floor boxes compatible with floor box service fittings provided in accordance

with Section 262726; with partitions to separate multiple services; furnished with all
components, adapters, and trims required for complete installation.

2. Use cast iron floor boxes within slab on grade.
3. Use sheet-steel  floor boxes within slab above grade.
4. Metallic Floor Boxes:  Fully adjustable (with integral means for leveling adjustment prior to

and after concrete pour).
5. Manufacturer:  Same as manufacturer of floor box service fittings.

E. Underground Boxes/Enclosures:
1. Description:  In-ground, open bottom boxes furnished with flush, non-skid covers with

legend indicating type of service and stainless steel tamper resistant cover bolts.
2. Size:  As indicated on drawings.
3. Depth:  As required to extend below frost line to prevent frost upheaval, but not less than

12 inches.
4. Provide logo on cover to indicate type of service.
5. Applications:

a. Sidewalks and Landscaped Areas Subject Only to Occasional Nondeliberate
Vehicular Traffic:  Use polymer concrete enclosures, with minimum SCTE 77 Tier 8
load rating.

b. Parking Lots, in Areas Subject Only To Occasional Nondeliberate Vehicular Traffic:
 Use polymer concrete enclosures, with minimum SCTE 77 Tier 15 load rating.
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c. Do not use polymer concrete enclosures in areas subject to deliberate vehicular
traffic.

6. Polymer Concrete Underground Boxes/Enclosures:  Comply with SCTE 77.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards where mounting heights are not
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.
E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.
G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are

indicated or permitted.
H. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section 083100
as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.
3. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 262726.
4. Locate boxes so that wall plates do not span different building finishes.
5. Locate boxes so that wall plates do not cross masonry joints.
6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location

at different mounting heights, install along a common vertical center line.
7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide

minimum 6 inches horizontal separation unless otherwise indicated.
8. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire

resistance will not be reduced.
a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide

minimum 24 inches separation where wall is constructed with individual
noncommunicating stud cavities or protect both boxes with listed putty pads.

b. Do not install flush-mounted boxes with area larger than 16 square inches or such
that the total aggregate area of openings exceeds 100 square inches for any 100
square feet of wall area.

9. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling points in
accordance with Section 260533.13.

I. Box Supports:
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1. Secure and support boxes in accordance with NFPA 70 and Section 260529 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other
than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling
support system.

J. Install boxes plumb and level.
K. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so
that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the
edge of the box.

L. Install boxes as required to preserve insulation integrity.
M. Metallic Floor Boxes:  Install box level at the proper elevation to be flush with finished floor.
N. Underground Boxes/Enclosures:

1. Install enclosure on gravel base, minimum 6 inches deep.
2. Flush-mount enclosures located in concrete or paved areas.
3. Mount enclosures located in landscaped areas with top at 1 inch above finished grade.
4. Install additional bracing inside enclosures in accordance with manufacturer's instructions

to minimize box sidewall deflections during backfilling. Backfill with cover bolted in place.
O. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.
P. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 078400.
Q. Close unused box openings.
R. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment

installed or designated for future use.
S. Provide grounding and bonding in accordance with Section 260526.
T. Identify boxes in accordance with Section 260553.

3.03 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.04 PROTECTION
A. Immediately after installation, protect boxes from entry of moisture and foreign material until

ready for installation of conductors.
END OF SECTION





TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Surface Raceways for Electrical
Systems 

260533.23 - 1 
CDI Infrastructure LLC

 dba L.R. Kimball

SECTION 260533.23
SURFACE RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface raceway systems.
B. Wireways.

1.02 RELATED REQUIREMENTS
A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260529 - Hangers and Supports for Electrical Systems.
C. Section 260533.13 - Conduit for Electrical Systems.
D. Section 260533.16 - Boxes for Electrical Systems.
E. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
F. Section 262726 - Wiring Devices:  Receptacles.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction.
B. NFPA 70 - National Electrical Code.
C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
D. UL 5 - Surface Metal Raceways and Fittings.
E. UL 111 - Outline of Investigation for Multioutlet Assemblies.
F. UL 870 - Wireways, Auxiliary Gutters, and Associated Fittings.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of raceways with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate rough-in locations of outlet boxes provided under Section 260533.16 and
conduit provided under Section 260533.13 as required for installation of raceways
provided under this section.

3. Verify minimum sizes of raceways with the actual conductors and components to be
installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install raceways until final surface finishes and painting are complete.
2. Do not begin installation of conductors and cables until installation of raceways is

complete between outlet, junction and splicing points.
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
dimensions, knockout sizes and locations, materials, fabrication details, finishes, service
condition requirements, and accessories.
1. Surface Raceway Systems:  Include information on fill capacities for conductors and

cables.
B. Shop Drawings:
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1. Wireways:  Provide dimensioned plan and elevation views including adjacent equipment
with all required clearances indicated.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 RACEWAY REQUIREMENTS

A. Provide all components, fittings, supports, and accessories required for a complete raceway
system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Do not use raceways for applications other than as permitted by NFPA 70 and product listing.

2.02 SURFACE RACEWAY SYSTEMS
A. Surface Metal Raceways:  Listed and labeled as complying with UL 5.
B. Multioutlet Assemblies:  Listed and labeled as complying with UL 111.
C. Surface Raceway System:

1. Raceway Type:  Single channel, painted steel.
2. Length:  As indicated on the drawings.
3. Color:  To be selected by Architect.
4. Accessory Device Boxes:  Suitable for the devices to be installed; color to match raceway.
5. Integrated Device Provisions:

a. Receptacles:
1) Comply with Section 262726 .
2) Configuration:  As indicated on the drawings.
3) Spacing:  As indicated on the drawings.

b. Communications Outlets:
1) Voice and Data Jacks:  As specified in Division 27 .

2.03 WIREWAYS
A. Description:  Lay-in wireways and wiring troughs with removable covers; listed and labeled as

complying with UL 870.
B. Wireway Type, Unless Otherwise Indicated:

1. Indoor Clean, Dry Locations:  NEMA 250, Type 1, painted steel with screw-cover.
2. Outdoor Locations:  NEMA 250, Type 3R, painted steel with screw-cover; include

provision for padlocking.
C. Finish for Painted Steel Wireways:  Manufacturer's standard grey unless otherwise indicated.
D. Where wireway size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes and conduit terminations are installed in proper locations and are

properly sized in accordance with NFPA 70 to accommodate raceways.
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C. Verify that mounting surfaces are ready to receive raceways and that final surface finishes are
complete, including painting.

D. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install raceways plumb and level.
D. Arrange wireways and associated raceway connections to comply with NFPA 70, including but

not limited to requirements for deflected conductors and wireways used as pullboxes. Increase
size of wireway where necessary.

E. Secure and support raceways in accordance with Section 260529 at intervals complying with
NFPA 70 and manufacturer's requirements.

F. Close unused raceway openings.
G. Provide grounding and bonding in accordance with Section 260526.
H. Identify raceways in accordance with Section 260553.

3.03 FIELD QUALITY CONTROL
A. Inspect raceways for damage and defects.
B. Surface Raceway Systems with Integrated Devices:  Test each wiring device to verify operation

and proper polarity.
C. Correct wiring deficiencies and replace damaged or defective raceways.

3.04 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
3.05 PROTECTION

A. Protect installed raceways from subsequent construction operations.
END OF SECTION
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SECTION 260553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Wire and cable markers.
D. Underground warning tape.
E. Warning signs and labels.

1.02 RELATED REQUIREMENTS
A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for

power conductors and cables 600 V and less; vinyl color coding electrical tape.
B. Section 260573 - Power System Studies:  Arc flash hazard warning labels.

1.03 REFERENCE STANDARDS
A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs.
B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels.
C. NFPA 70 - National Electrical Code.
D. UL 969 - Marking and Labeling Systems.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until

identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each

product.
B. Shop Drawings:  Provide schedule of items to be identified indicating proposed designations,

materials, legends, and formats.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.

PART 2  PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
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1. Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.
a. Switchboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight

of equipment.
4) Use identification nameplate to identify main overcurrent protective device.
5) Use identification nameplate  to identify load(s) served for each branch device. 

Identify spares and spaces. 
b. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight

of equipment.
4) Identify main overcurrent protective device. Use identification label for

panelboards with a door. For power distribution panelboards without a door, use
identification nameplate.

5) Use typewritten circuit directory to identify load(s) served for panelboards with a
door. Identify spares and spaces using pencil.

6) For power panelboards without a door, use identification nameplate  to identify
load(s) served for each branch device.  Identify spares and spaces. 

c. Transformers:
1) Identify kVA rating.
2) Identify voltage and phase for primary and secondary.
3) Identify power source and circuit number. Include location when not within sight

of equipment.
4) Identify load(s) served. Include location when not within sight of equipment.

d. Enclosed switches and motor controllers :
1) Identify voltage and phase.
2) Identify power source and circuit number. Include location when not within sight

of equipment.
3) Identify load(s) served. Include location when not within sight of equipment.

2. Service Equipment:
a. Use identification nameplate to identify each service disconnecting means.

3. Emergency System Equipment:
a. Use identification nameplate  to identify emergency system equipment in accordance

with NFPA 70.
4. Use identification label or handwritten text using indelible marker on inside of door at each

fused switch to identify required NEMA fuse class and size.
5. Use identification label or handwritten text using indelible marker on inside of door at each

motor controller to identify nameplate horsepower, full load amperes, code letter, service
factor, voltage, and phase of motor(s) controlled.

6. Use identification label to identify overcurrent protective devices for branch circuits serving
fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT".

7. Available Fault Current Documentation:  Use identification label to identify the available
fault current and date calculations were performed at locations requiring documentation by
NFPA 70 including but not limited to the following.
a. Service equipment.

8. Arc Flash Hazard Warning Labels:  Comply with Section 260573.
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B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 260519.
2. Use identification nameplate or identification label to identify color code for ungrounded

and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

3. Use wire and cable markers to identify circuit number or other designation indicated for
power, control, and instrumentation conductors and cables at the following locations:
a. At each source and load connection.
b. Within boxes when more than one circuit is present.
c. Within equipment enclosures when conductors and cables enter or leave the

enclosure.
4. Use wire and cable markers to identify connected grounding electrode system

components for grounding electrode conductors.
C. Identification for Raceways:

1. Use identification labels, handwritten text using indelible marker, or plastic marker tags to
identify circuits enclosed for accessible conduits at wall penetrations, at floor penetrations,
at roof penetrations, and at equipment terminations when source is not within sight.

2. Use identification labels, handwritten text using indelible marker, or plastic marker tags to
identify spare conduits at each end. Identify purpose and termination location.

3. Use underground warning tape to identify underground raceways.
D. Identification for Boxes:

1. Use identification labels or handwritten text using indelible marker to identify circuits
enclosed.
a. For exposed boxes in public areas, use only identification labels.

E. Identification for Devices:
1. Wiring Device and Wallplate Finishes:  Comply with Section 262726.
2. Use identification label  to identify serving branch circuit  for all receptacles .
3. Use identification label or engraved wallplate to identify load controlled for wall-mounted

control devices controlling loads that are not visible from the control location and for
multiple wall-mounted control devices installed at one location.

F. Identification for Luminaires:
1. Use permanent red dot on luminaire frame to identify luminaires connected to emergency

power system.
2.02 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Materials:

a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for

exterior use.
2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.
3. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; engraved or laser-etched

text.
4. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or laser-

etched text.
5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch

high; Four, located at corners for larger sizes.
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B. Identification Labels:
1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and

abrasion resistant.
a. Use only for indoor locations.

2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

C. Format for Equipment Identification:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:

a. Equipment designation or other approved description.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:

a. Equipment Designation:  1/2 inch.
b. Other Information:  1/4 inch.

5. Color:
a. Normal Power System: White text on black background.
b. Emergency Power System: White text on red background.

D. Format for General Information and Operating Instructions:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:  Include information or instructions indicated or as required for proper and safe

operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  1/4 inch.
5. Color:  Black text on white background unless otherwise indicated.

E. Format for Caution and Warning Messages:
1. Minimum Size:  2 inches by 4 inches.
2. Legend:  Include information or instructions indicated or as required for proper and safe

operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  1/2 inch.
5. Color:  Black text on yellow background unless otherwise indicated.

F. Format for Receptacle Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Power source and circuit number or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on clear background.

G. Format for Control Device Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Load controlled or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on clear background.

H. Format for Fire Alarm Device Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Designation indicated and device zone or address.
3. Text: All capitalized unless otherwise indicated.
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4. Minimum Text Height:  3/16 inch.
5. Color:  Red text on white background.

2.03 WIRE AND CABLE MARKERS
A. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around

self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl
split sleeve type markers suitable for the conductor or cable to be identified.

B. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable
ties.

C. Legend:  Power source and circuit number or other designation indicated.
D. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
E. Minimum Text Height:  1/8 inch.
F. Color:  Black text on white background unless otherwise indicated.

2.04 UNDERGROUND WARNING TAPE
A. Materials:  Use foil-backed detectable type  polyethylene tape suitable for direct burial, unless

otherwise indicated.
B. Foil-backed Detectable Type Tape:  6 inches  wide, with minimum thickness of 5 mil , unless

otherwise required for proper detection.
C. Legend:  Type of service, continuously repeated over full length of tape.
D. Color:

1. Tape for Buried Power Lines:  Black text on red background.
2. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange

background.
2.05 WARNING SIGNS AND LABELS

A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
B. Warning Signs:

1. Materials:
a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-adhesive

vinyl signs.
b. Outdoor Locations:  Use factory pre-printed rigid aluminum signs.

2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size:  7 by 10 inches unless otherwise indicated.

C. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-

adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using
materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches unless otherwise indicated.
PART 3  EXECUTION
3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
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B. Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Inside of equipment door.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear

access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Branch Devices:  Adjacent to device.
6. Interior Components:  Legible from the point of access.
7. Conduits:  Legible from the floor.
8. Boxes:  Outside face of cover.
9. Conductors and Cables:  Legible from the point of access.
10. Devices:  Outside face of cover.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to

interior surfaces using self-adhesive backing or epoxy cement.
E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or

wrinkles and edges properly sealed.
F. Install underground warning tape above buried lines with one tape per trench at 3 inches below

finished grade.
G. Secure rigid signs using stainless steel screws.
H. Mark all handwritten text, where permitted, to be neat and legible.

3.03 FIELD QUALITY CONTROL
A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs

of improper adhesion.
END OF SECTION
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SECTION 260573
POWER SYSTEM STUDIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Short-circuit study.
B. Protective device coordination study.
C. Arc flash and shock risk assessment.

1. Includes arc flash hazard warning labels.
D. Criteria for the selection and adjustment of equipment and associated protective devices not

specified in this section, as determined by studies to be performed.
1.02 RELATED REQUIREMENTS

A. Section 260553 - Identification for Electrical Systems:  Additional requirements for arc flash
hazard warning labels.

B. Section 262100 - Low-Voltage Electrical Service Entrance.
C. Section 262413 - Switchboards.
D. Section 262416 - Panelboards.
E. Section 262813 - Fuses.
F. Section 262816.16 - Enclosed Switches.
G. Section 262913 - Enclosed Controllers.

1.03 REFERENCE STANDARDS
A. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels.
B. IEEE 141 - IEEE Recommended Practice for Electrical Power Distribution for Industrial Plants.
C. IEEE 242 - IEEE Recommended Practice for Protection and Coordination of Industrial and

Commercial Power Systems.
D. IEEE 399 - IEEE Recommended Practice for Industrial and Commercial Power Systems

Analysis.
E. IEEE 551 - IEEE Recommended Practice for Calculating Short-Circuit Currents in Industrial and

Commercial Power Systems.
F. IEEE 1584 - IEEE Guide for Performing Arc Flash Hazard Calculations.
G. NEMA MG 1 - Motors and Generators.
H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
I. NFPA 70 - National Electrical Code.
J. NFPA 70E - Standard for Electrical Safety in the Workplace.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Existing Installations:  Coordinate with equipment manufacturer(s) to obtain data
necessary for completion of studies.

2. Coordinate the work to provide equipment and associated protective devices complying
with criteria for selection and adjustment, as determined by studies to be performed.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.
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B. Sequencing:
1. Submit study reports prior to or concurrent with product submittals.
2. Do not order equipment until matching study reports and product submittals have both

been evaluated by Architect.
1.05 SUBMITTALS

A. Study preparer's qualifications.
B. Field testing agency's qualifications.
C. Study reports, stamped or sealed and signed by study preparer.
D. Product Data:  In addition to submittal requirements specified in other sections, include

manufacturer's standard catalog pages and data sheets for equipment and protective devices
indicating information relevant to studies.
1. Include characteristic time-current trip curves for protective devices.
2. Identify modifications made in accordance with studies.

E. Arc Flash Hazard Warning Label Samples:  One of each type and legend specified.
F. Site-specific arc flash hazard warning labels.
G. Field quality control reports.
H. Certification that field adjustable protective devices have been set in accordance with

requirements of studies.
I. Project Record Documents:  Revise studies as required to reflect as-built conditions.

1. Include hard copies with operation and maintenance data submittals.
2. Include computer software files used to prepare studies with file name(s) cross-referenced

to specific pieces of equipment and systems.
1.06 POWER SYSTEM STUDIES

A. Scope of Studies:
1. Perform analysis of  both new and directly affected existing portions of  electrical

distribution system  as indicated on drawings .
2. Except where study descriptions below indicate exclusions, analyze system at each bus

from primary protective devices of utility source down to each piece of equipment
involved, including parts of system affecting calculations being performed (e.g. fault
current contribution from motors).

3. Include in analysis alternate sources and operating modes (including known future
configurations) to determine worst case conditions.

B. General Study Requirements:
1. Comply with NFPA 70.
2. Perform studies utilizing computer software complying with specified requirements;

manual calculations are not permitted.
C. Data Collection:

1. Compile information on project-specific characteristics of actual installed equipment,
protective devices, feeders, etc. as necessary to develop single-line diagram of electrical
distribution system and associated input data for use in system modeling.
a. Utility Source Data:  Include primary voltage, maximum and minimum three-phase

and line-to-ground fault currents, impedance, X/R ratio, and primary protective device
information.
1) Obtain up-to-date information from Utility Company.
2) Utility Company:  As indicated on drawings.
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b. Generators:  Include manufacturer/model, kW and voltage ratings, and impedance.
c. Motors:  Include manufacturer/model, type (e.g. induction, synchronous), horsepower

rating, voltage rating, full load amps, and locked rotor current or NEMA MG 1 code
letter designation.

d. Transformers:  Include primary and secondary voltage ratings, kVA rating, winding
configuration, percent impedance, and X/R ratio.

e. Protective Devices:
1) Circuit Breakers:  Include manufacturer/model, type (e.g. thermal magnetic,

electronic trip), frame size, trip rating, voltage rating, interrupting rating, available
field-adjustable trip response settings, and features (e.g. zone selective
interlocking).

2) Fuses:  Include manufacturer/model, type/class (e.g. Class J), size/rating, and
speed (e.g. time delay, fast acting).

f. Protective Relays:  Include manufacturer/model, type, settings, current/potential
transformer ratio, and associated protective device.

g. Conductors:  Include feeder size, material (e.g. copper, aluminum), insulation type,
voltage rating, number per phase, raceway type, and actual length.

2. Existing Installations:
a. Collect data on existing electrical distribution system necessary for completion of

studies, including field verification of available existing data (e.g. construction
documents, previous studies). Include actual settings for field-adjustable devices.

D. Short-Circuit Study:
1. Comply with IEEE 551 and applicable portions of IEEE 141, IEEE 242, and IEEE 399.
2. For purposes of determining equipment short circuit current ratings, consider conditions

that may result in maximum available fault current, including but not limited to:
a. Maximum utility fault currents.
b. Maximum motor contribution.
c. Known operating modes (e.g. utility as source, generator as source, utility/generator

in parallel, bus tie breaker open/close positions).
3. For each bus location, calculate the maximum available three-phase bolted symmetrical

and asymmetrical fault currents. For grounded systems, also calculate the maximum
available line-to-ground bolted fault currents.

E. Protective Device Coordination Study:
1. Comply with applicable portions of IEEE 242 and IEEE 399.
2. Analyze alternate scenarios considering known operating modes (e.g. utility as source,

generator as source, utility/generator in parallel, bus tie breaker open/close positions).
3. Analyze protective devices and associated settings for suitable margins between time-

current curves to achieve full selective coordination while providing adequate protection
for equipment and conductors.

F. Arc Flash and Shock Risk Assessment:
1. Comply with NFPA 70E.
2. Perform incident energy and arc flash boundary calculations in accordance with IEEE

1584 (as referenced in NFPA 70E Annex D), where applicable.
a. To clarify IEEE 1584 statement that "equipment below 240 V need not be considered

 unless it involves at least one 125 kVA or larger low-impedance transformer in its
immediate power supply" for purposes of studies, study preparer to include
equipment rated less than 240 V fed by transformers less than 125 kVA in
calculations.
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b. For single-phase systems, study preparer to perform calculations assuming three-
phase system in accordance with IEEE 1584 yielding conservative results.

3. Analyze alternate scenarios considering conditions that may result in maximum incident
energy, including but not limited to:
a. Maximum and minimum utility fault currents.
b. Maximum and minimum motor contribution.
c. Known operating modes (e.g. utility as source, generator as source, utility/generator

in parallel, bus tie breaker open/close positions).
G. Study Reports:

1. General Requirements:
a. Identify date of study and study preparer.
b. Identify study methodology and software product(s) used.
c. Identify scope of studies, assumptions made, implications of possible alternate

scenarios, and any exclusions from studies.
d. Identify base used for per unit values.
e. Include single-line diagram and associated input data used for studies; identify buses

on single-line diagram as referenced in reports, and indicate bus voltage.
f. Include conclusions and recommendations.

2. Short-Circuit Study:
a. For each scenario, identify at each bus location:

1) Calculated maximum available symmetrical and asymmetrical fault currents
(both three-phase and line-to-ground where applicable).

2) Fault point X/R ratio.
3) Associated equipment short circuit current ratings.

b. Identify locations where the available fault current exceeds the equipment short
circuit current rating, along with recommendations.

3. Protective Device Coordination Study:
a. For each scenario, include time-current coordination curves plotted on log-log scale

graphs.
b. For each graph include (where applicable):

1) Partial single-line diagram identifying the portion of the system illustrated.
2) Protective Devices:  Time-current curves with applicable tolerance bands for

each protective device in series back to the source, plotted up to the maximum
available fault current at the associated bus.

3) Conductors:  Damage curves.
4) Transformers:  Inrush points and damage curves.
5) Generators:  Full load current, overload curves, decrement curves, and short

circuit withstand points.
6) Motors:  Full load current, starting curves, and damage curves.
7) Capacitors:  Full load current and damage curves.

c. For each protective device, identify fixed and adjustable characteristics with available
ranges and recommended settings.
1) Circuit Breakers:  Include long time pickup and delay, short time pickup and

delay, and instantaneous pickup.
2) Include ground fault pickup and delay.
3) Include fuse ratings.
4) Protective Relays:  Include current/potential transformer ratios, tap, time dial,

and instantaneous pickup.
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d. Identify cases where either full selective coordination or adequate protection is not
achieved, along with recommendations.

4. Arc Flash and Shock Risk Assessment:
a. For each scenario, identify at each bus location:

1) Calculated incident energy and associated working distance.
2) Calculated arc flash boundary.
3) Bolted fault current.
4) Arcing fault current.
5) Clearing time.
6) Arc gap distance.

b. For purposes of producing arc flash hazard warning labels, summarize the maximum
incident energy and associated data reflecting the worst case condition of all
scenarios at each bus location.

c. Identify locations where the calculated maximum incident energy exceeds 40 calories
per sq cm.

d. Include recommendations for reducing the incident energy at locations where the
calculated maximum incident energy exceeds 8 calories per sq cm.

1.07 QUALITY ASSURANCE
A. Study Preparer Qualifications:  Professional electrical engineer licensed in the State in which

the Project is located and with minimum five years experience in the preparation of studies of
similar type and complexity using specified computer software.
1. Study preparer may be employed by the manufacturer of the electrical distribution

equipment.
B. Field Testing Agency Qualifications:  Independent testing organization specializing in testing,

analysis, and maintenance of electrical systems with minimum five years experience; NETA
Accredited Company.

C. Computer Software for Study Preparation:  Use the latest edition of commercially available
software utilizing specified methodologies.

PART 2  PRODUCTS
2.01 ARC FLASH HAZARD WARNING LABELS

A. Provide warning labels complying with ANSI Z535.4 to identify arc flash hazards for each work
location analyzed by the arc flash and shock risk assessment.
1. Materials:  Comply with Section 260553.
2. Legend:  Provide custom legend in accordance with NFPA 70E based on equipment-

specific data as determined by arc flash and shock risk assessment.
a. Include the following information:

1) Arc flash boundary.
2) Available incident energy and corresponding working distance.
3) Site-specific PPE (personnel protective equipment) requirements.
4) Nominal system voltage.
5) Limited approach boundary.
6) Restricted approach boundary.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install arc flash warning labels in accordance with Section 260553.
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3.02 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Adjust equipment and protective devices for compliance with studies and recommended

settings.
C. Notify Architect of any conflicts with or deviations from studies. Obtain direction before

proceeding.
D. Submit detailed reports indicating inspection and testing results, and final adjusted settings.

3.03 CLOSEOUT ACTIVITIES
A. Training:  Include as part of the base bid training for Owner's personnel on electrical safety

pertaining to arc flash and shock hazards.
1. Use site-specific arc flash and shock risk assessment report as training reference,

supplemented with additional training materials as required.
END OF SECTION
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SECTION 260583
WIRING CONNECTIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables.
B. Section 260533.13 - Conduit for Electrical Systems.
C. Section 260533.16 - Boxes for Electrical Systems.
D. Section 262726 - Wiring Devices.
E. Section 262816.16 - Enclosed Switches.
F. Section 262913 - Enclosed Controllers.

1.03 REFERENCE STANDARDS
A. NEMA WD 1 - General Color Requirements for Wiring Devices.
B. NEMA WD 6 - Wiring Devices - Dimensional Specifications.
C. NFPA 70 - National Electrical Code.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.

2. Determine connection locations and requirements.
B. Sequencing:

1. Install rough-in of electrical connections before installation of equipment is required.
2. Make electrical connections before required start-up of equipment.

1.05 SUBMITTALS
A. Product Data:  Provide wiring device manufacturer’s catalog information showing dimensions,

configurations, and construction.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

PART 2  PRODUCTS
2.01 MATERIALS

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for
equipment.
1. Colors:  Comply with NEMA WD 1.
2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified

equipment grounding conductor, suitable for use in damp locations.
3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit

overcurrent protection.
B. Disconnect Switches:  As specified in Section 262816.16 and in individual equipment sections.
C. Wiring Devices:  As specified in Section 262726.
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D. Flexible Conduit:  As specified in Section 260533.13.
E. Wire and Cable:  As specified in Section 260519.
F. Boxes:  As specified in Section 260533.16.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.
3.02 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's instructions.
B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit

with watertight connectors in damp or wet locations.
C. Connect heat producing equipment using wire and cable with insulation suitable for

temperatures encountered.
D. Provide receptacle outlet to accommodate connection with attachment plug.
E. Provide cord and cap where field-supplied attachment plug is required.
F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and

equipment connection boxes.
G. Install disconnect switches, controllers, control stations, and control devices to complete

equipment wiring requirements.
H. Install terminal block jumpers to complete equipment wiring requirements.
I. Install interconnecting conduit and wiring between devices and equipment to complete

equipment wiring requirements.
END OF SECTION
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SECTION 262100
LOW-VOLTAGE ELECTRICAL SERVICE ENTRANCE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical service requirements.
1.02 RELATED REQUIREMENTS

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables.
B. Section 260526 - Grounding and Bonding for Electrical Systems.
C. Section 260529 - Hangers and Supports for Electrical Systems.
D. Section 260533.13 - Conduit for Electrical Systems.
E. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
F. Section 262413 - Switchboards:  Service entrance equipment.

1.03 DEFINITIONS
A. Service Point:  The point of connection between the facilities of the serving utility and the

premises wiring as defined in NFPA 70, and as designated by the Utility Company.
1.04 REFERENCE STANDARDS

A. IEEE C2 - National Electrical Safety Code.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction.
C. NFPA 70 - National Electrical Code.

1.05 ADMINISTRATIVE REQUIREMENTS
A. No later than two weeks following date of the Agreement, notify Utility Company of anticipated

date of service.
B. Coordination:

1. Verify the following with Utility Company representative:
a. Utility Company requirements, including division of responsibility.
b. Exact location and details of utility point of connection.
c. Utility easement requirements.
d. Utility Company charges associated with providing service.

2. Coordinate the work with other trades to avoid placement of other utilities or obstructions
within the spaces dedicated for electrical service and associated equipment.

3. Coordinate arrangement of service entrance equipment with the dimensions and
clearance requirements of the actual equipment to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

C. Arrange for Utility Company to provide permanent electrical service.  Prepare and submit
documentation required by Utility Company.

D. Utility Company charges associated with providing permanent service to be paid by Contractor. .
E. Preinstallation Meeting:  Convene one week prior to commencing work of this section to review

service requirements and details with Utility Company representative.
F. Scheduling:

1. Where work of this section involves interruption of existing electrical service, arrange
service interruption with Owner.
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2. Arrange for inspections necessary to obtain Utility Company approval of installation.
1.06 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each
product. Include ratings, configurations, standard wiring diagrams, outline and support point
dimensions, finishes, weights, service condition requirements, and installed features.

B. Shop Drawings: Include dimensioned plan views and sections indicating locations and
arrangement of Utility Company and service entrance equipment, metering provisions, required
clearances, and proposed service routing.

C. Project Record Documents:  Record actual locations of equipment and installed service routing.
1.07 QUALITY ASSURANCE

A. Comply with the following:
1. IEEE C2 (National Electrical Safety Code).
2. NFPA 70 (National Electrical Code).
3. The requirements of the Utility Company.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.
1.08 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
B. Store products indoors in a clean, dry space having a uniform temperature to prevent

condensation (including outdoor rated products which are not weatherproof until completely
and properly installed).  Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle products carefully to avoid damage to internal components, enclosure, and finish.
PART 2  PRODUCTS
2.01 ELECTRICAL SERVICE REQUIREMENTS

A. Provide new electrical service consisting of all required conduits, conductors, equipment,
metering provisions, supports, accessories, etc. as necessary for connection between Utility
Company point of supply and service entrance equipment.

B. Electrical Service Characteristics:  As indicated on drawings.
C. Utility Company:  As indicated on drawings.
D. Division of Responsibility:  As indicated on drawings.
E. Products Furnished by Contractor:  Comply with Utility Company requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that ratings and configurations of service entrance equipment are consistent with the

indicated requirements.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Verify and mark locations of existing underground utilities.
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3.03 INSTALLATION
A. Install products in accordance with manufacturer's instructions and Utility Company

requirements.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances and required maintenance access.
D. Provide required trenching and backfilling in accordance with Division 31.
E. Provide required protective bollards in accordance with Utility Company requirements.
F. Provide required support and attachment components in accordance with Section 260529.
G. Provide grounding and bonding for service entrance equipment in accordance with Section

260526.
H. Identify service entrance equipment, including main service disconnect(s) in accordance with

Section 260553.
3.04 PROTECTION

A. Protect installed equipment from subsequent construction operations.
END OF SECTION





TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Low-Voltage Transformers 
262200 - 1 

CDI Infrastructure LLC
 dba L.R. Kimball

SECTION 262200
LOW-VOLTAGE TRANSFORMERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General purpose transformers.
1.02 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260529 - Hangers and Supports for Electrical Systems.
C. Section 260533.13 - Conduit for Electrical Systems:  Flexible conduit connections.
D. Section 260553 - Identification for Electrical Systems: Identification products and requirements.
E. Section 262416 - Panelboards.

1.03 REFERENCE STANDARDS
A. 10 CFR 431, Subpart K - Energy Efficiency Program for Certain Commercial and Industrial

Equipment - Distribution Transformers.
B. IEEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation, and

Maintenance of Dry-Type Distribution and Power Transformers.
C. IEEE C57.96 - IEEE Standard Guide for Loading Dry-Type Distribution and Power

Transformers.
D. NECA 1 - Standard for Good Workmanship in Electrical Construction.
E. NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers.
F. NEMA ST 20 - Dry-Type Transformers for General Applications.
G. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
I. NFPA 70 - National Electrical Code.
J. UL 506 - Standard for Specialty Transformers.
K. UL 1561 - Standard for Dry-Type General Purpose and Power Transformers.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with placement of supports, anchors, etc. required for mounting.
4. Verify with manufacturer that conductor terminations are suitable for use with the

conductors to be installed.
5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
1.05 SUBMITTALS

A. Product Data:  Include voltage, kVA, impedance, tap configurations, insulation system class
and rated temperature rise, efficiency, sound level, enclosure ratings, outline and support point
dimensions, weight, required clearances, service condition requirements, and installed
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features.
B. Shop Drawings:  Provide dimensioned plan and elevation views of transformers and adjacent

equipment with all required clearances indicated.
C. Field Quality Control Test Reports.
D. Project Record Documents:  Record actual locations of transformers.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas

or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
B. Handle in accordance with manufacturer's written instructions.  Lift only with lugs provided for

the purpose.  Handle carefully to avoid damage to transformer internal components, enclosure,
and finish.

1.08 FIELD CONDITIONS
A. Ambient Temperature:  Do not exceed the following maximum temperatures during and after

installation of transformers.
1. Greater than 10 kVA:  104 degrees F maximum.
2. Less than 10 kVA:  77 degrees F maximum.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Source Limitations:  Furnish transformers produced by the same manufacturer as the other
electrical distribution equipment used for this project and obtained from a single supplier.

2.02 TRANSFORMERS - GENERAL REQUIREMENTS
A. Description:  Factory-assembled, dry type transformers for 60 Hz operation designed and

manufactured in accordance with NEMA ST 20 and listed, classified, and labeled as suitable for
the purpose intended.

B. Unless noted otherwise, transformer ratings indicated are for continuous loading according to
IEEE C57.96 under the following service conditions:
1. Altitude:  Less than 3,300 feet.
2. Ambient Temperature:

a. Greater than 10 kVA:  Not exceeding 104 degrees F.
b. Less than 10 kVA:  Not exceeding 77 degrees F.

C. Core:  High grade, non-aging silicon steel with high magnetic permeability and low hysteresis
and eddy current losses. Keep magnetic flux densities substantially below saturation point,
even at 10 percent primary overvoltage. Tightly clamp core laminations to prevent plate
movement and maintain consistent pressure throughout core length.

D. Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to effectively
seal out moisture and other contaminants.

E. Basic Impulse Level:  10 kV.
F. Ground core and coil assembly to enclosure by means of a visible flexible copper grounding

strap.
G. Isolate core and coil from enclosure using vibration-absorbing mounts.
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H. Nameplate:  Include transformer connection data, ratings, wiring diagrams, and overload
capacity based on rated winding temperature rise.

2.03 GENERAL PURPOSE TRANSFORMERS
A. Description:  Self-cooled, two winding transformers listed and labeled as complying with UL 506

or UL 1561; ratings as indicated on the drawings.
B. Insulation System and Allowable Average Winding Temperature Rise:

1. Less than 15 kVA:  Class 180 degrees C insulation system with 115 degrees C average
winding temperature rise.

2. 15 kVA and Larger:  Class 220 degrees C insulation system with 150 degrees C average
winding temperature rise.

C. Coil Conductors:  Continuous copper  windings with terminations brazed or welded.
D. Winding Taps:

1. Less than 3 kVA:  None.
2. 3 kVA through 15 kVA:  Two 5 percent full capacity primary taps below rated voltage.
3. 15 kVA through 300 kVA:  Two 2.5 percent full capacity primary taps above and four 2.5

percent full capacity primary taps below rated voltage.
4. 500 kVA and Larger:  Two 2.5 percent full capacity primary taps above and two 2.5

percent full capacity primary taps below rated voltage.
E. Energy Efficiency:  Comply with 10 CFR 431, Subpart K.
F. Sound Levels:  Standard sound levels complying with NEMA ST 20
G. Mounting Provisions:

1. Less than 15 kVA:  Suitable for wall mounting.
2. 15 kVA through 75 kVA:  Suitable for wall, floor, or trapeze mounting.
3. Larger than 75 kVA:  Suitable for floor mounting.

H. Transformer Enclosure:  Comply with NEMA ST 20.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the

following installation locations:
a. Indoor clean, dry locations:  Type 2.

2. Construction:  Steel.
a. Less than 15 kVA:  Totally enclosed, non-ventilated.
b. 15 kVA and Larger:  Ventilated.

3. Finish:  Manufacturer's standard grey, suitable for outdoor installations.
4. Provide lifting eyes or brackets.

2.04 SOURCE QUALITY CONTROL
A. Factory test transformers according to NEMA ST 20.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that suitable support frames and anchors are installed where required and that mounting

surfaces are ready to receive transformers.
C. Perform pre-installation tests and inspections on transformers per manufacturer's instructions

and as specified in NECA 409. Correct deficiencies prior to installation.
D. Verify that conditions are satisfactory for installation prior to starting work.
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3.02 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Install transformers in accordance with NECA 409 and IEEE C57.94.
D. Use flexible conduit, under the provisions of Section 260533.13, 2 feet minimum length, for

connections to transformer case.  Make conduit connections to side panel of enclosure.
E. Arrange equipment to provide minimum clearances as specified on transformer nameplate and

in accordance with manufacturer's instructions and NFPA 70.
F. Install transformers plumb and level.
G. Transformer Support:

1. Provide required support and attachment in accordance with Section 260529, where not
furnished by transformer manufacturer.

2. Use integral transformer flanges, accessory brackets furnished by manufacturer, or field-
fabricated supports to support wall-mounted transformers.

3. Unless otherwise indicated, mount floor-mounted transformers on properly sized 3 inch
high concrete pad constructed.

4. Use trapeze hangers assembled from threaded rods and metal channel (strut) to support
suspended transformers. Provide independent support from building structure. Do not
provide support from piping, ductwork, or other systems.

H. Provide grounding and bonding in accordance with Section 260526.
I. Remove shipping braces and adjust bolts that attach the core and coil mounting bracket to the

enclosure according to manufacturer's recommendations in order to reduce audible noise
transmission.

J. Where not factory-installed, install lugs sized as required for termination of conductors as
indicated.

K. Identify transformers in accordance with Section 260553.
3.03 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS Sections 7.2.1.1 and 7.2.1.2. Tests and

inspections listed as optional are not required.
3.04 ADJUSTING

A. Measure primary and secondary voltages and make appropriate tap adjustments.
B. Adjust tightness of mechanical and electrical connections to manufacturer's recommended

torque settings.
3.05 CLEANING

A. Clean dirt and debris from transformer components according to manufacturer's instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION



TRSS Referendum Renovations - Bid
Package #5  
05-ISN, 12-NDE, 16-WAL, 18-WDE

Switchboards 
262413 - 1 

CDI Infrastructure LLC
 dba L.R. Kimball

SECTION 262413
SWITCHBOARDS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Low-voltage (600 V and less) switchboards and associated accessories for service and
distribution applications.

B. Overcurrent protective devices for switchboards.
1.02 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260529 - Hangers and Supports for Electrical Systems.
C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
D. Section 260573 - Power System Studies:  Additional criteria for the selection and adjustment of

equipment and associated protective devices specified in this section.
E. Section 262100 - Low-Voltage Electrical Service Entrance.
F. Section 264300 - Surge Protective Devices.

1.03 REFERENCE STANDARDS
A. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction.
C. NECA 400 - Standard for Installing and Maintaining Switchboards.
D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
E. NEMA PB 2 - Deadfront Distribution Switchboards.
F. NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, and

Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or Less.
G. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
H. NFPA 70 - National Electrical Code.
I. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker

Enclosures.
J. UL 869A - Reference Standard for Service Equipment.
K. UL 891 - Switchboards.
L. UL 1053 - Ground-Fault Sensing and Relaying Equipment.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Coordinate with manufacturer to provide shipping splits suitable for the dimensional
constraints of the installation.
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5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Service Entrance Switchboards:
1. Coordinate with Utility Company to provide switchboards with suitable provisions for

electrical service and utility metering, where applicable.
2. Coordinate with Owner to arrange for Utility Company required access to equipment for

installation and maintenance.
3. Obtain Utility Company approval of switchboard prior to fabrication.
4. Arrange for inspections necessary to obtain Utility Company approval of installation.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for

switchboards, enclosures, overcurrent protective devices, and other installed components and
accessories.

B. Shop Drawings:  Indicate dimensions, voltage, bus ampacities, overcurrent protective device
arrangement and sizes, short circuit current ratings, conduit entry locations, conductor terminal
information, and installed features and accessories.
1. Include dimensioned plan and elevation views of switchboards and adjacent equipment

with all required clearances indicated.
2. Include wiring diagrams showing all factory and field connections.

C. Field Quality Control Test Reports.
D. Project Record Documents:  Record actual installed locations of switchboards and final

equipment settings.
E. Maintenance Data:  Include information on replacement parts and recommended maintenance

procedures and intervals.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store switchboards in accordance with manufacturer's
instructions, NECA 400, and NEMA PB 2.1.

B. Store in a clean, dry space having a uniform temperature to prevent condensation (including
outdoor switchboards, which are not weatherproof until completely and properly installed).
Where necessary, provide temporary enclosure space heaters or temporary power for
permanent factory-installed space heaters.

C. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to
protect units from dirt, water, construction debris, and traffic.

D. Handle carefully to avoid damage to switchboard internal components, enclosure, and finish.
1.08 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after installation.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Source Limitations:  Furnish switchboards and associated components produced by the same
manufacturer as the other electrical distribution equipment used for this project and obtained
from a single supplier.
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2.02 SWITCHBOARDS
A. Provide switchboards consisting of all required components, control power transformers,

instrumentation and control wiring, accessories, etc. as necessary for a complete operating
system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Description:  Dead-front switchboard assemblies complying with NEMA PB 2, and listed and

labeled as complying with UL 891; ratings, configurations and features as indicated on the
drawings.

D. Front-Connected Switchboards:
1. Main Device(s):  Individually-mounted.
2. Feeder Devices:  Panel/group-mounted.
3. Arrangement:  Front accessible only (not rear accessible), rear aligned.
4. Gutter Access:  Bolted covers.

E. Service Entrance Switchboards:
1. Listed and labeled as suitable for use as service equipment according to UL 869A.
2. For solidly-grounded wye systems, provide factory-installed main bonding jumper between

neutral and ground busses, and removable neutral disconnecting link for testing purposes.
3. Comply with Utility Company requirements for electrical service.

F. Service Conditions:
1. Provide switchboards and associated components suitable for operation under the

following service conditions without derating:
a. Altitude:  Less than 6,600 feet.
b. Ambient Temperature:

1) Switchboards Containing Molded Case or Insulated Case Circuit Breakers:
 Between 23 degrees F and 104 degrees F.

2. Provide switchboards and associated components suitable for operation at indicated
ratings under the service conditions at the installed location.

G. Short Circuit Current Rating:
1. Provide switchboards with listed short circuit current rating not less than the available fault

current at the installed location as determined by short circuit study performed in
accordance with Section 260573.

2. Minimum Rating:  65,000 rms symmetrical amperes.
H. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to

achieve selective coordination.
I. Main Devices:  Configure for top or bottom incoming feed as indicated or as required for the

installation.  Provide separate pull section and/or top-mounted pullbox as indicated or as
required to facilitate installation of incoming feed.

J. Bussing:  Sized in accordance with UL 891 temperature rise requirements.
1. Through bus (horizontal cross bus) to be fully rated through full length of switchboard

(non-tapered). Tapered bus is not permitted.
2. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each

feeder or branch circuit requiring a neutral connection.
3. Provide solidly bonded equipment ground bus through full length of switchboard, with a

suitable lug for each feeder and branch circuit equipment grounding conductor.
4. Phase and Neutral Bus Material:  Copper .
5. Ground Bus Material:  Copper .
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K. Conductor Terminations:  Suitable for use with the conductors to be installed.
1. Line Conductor Terminations:

a. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or
copper conductors.

b. Main and Neutral Lug Type:  Mechanical.
2. Load Conductor Terminations:

a. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.
b. Lug Type:

1) Provide mechanical lugs unless otherwise indicated.
L. Enclosures:

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations:  Type 1 or Type 2 (drip-proof).

2. Finish:  Manufacturer's standard unless otherwise indicated.
M. Future Provisions:

1. Prepare designated spaces for future installation of devices including bussing, connectors,
mounting hardware and all other required provisions.

N. Surge Protective Devices:  Where factory-installed, internally mounted surge protective devices
are provided in accordance with Section 264300, list switchboards as a complete assembly
including surge protective device.

O. Ground Fault Protection:  Where ground-fault protection is indicated, provide system listed and
labeled as complying with UL 1053.

P. Arc Flash Energy-Reducing Maintenance Switching:  For circuit breakers rated 1200 A or
higher, provide a local accessory switch with status indicator light that permits selection of a
maintenance mode with alternate electronic trip unit settings for reduced fault clearing time.

Q. Owner Metering:
1. Provide microprocessor-based digital electrical metering system including all instrument

transformers, wiring, and connections necessary for measurements specified.
2. Measured Parameters:

a. Voltage (Volts AC):  Line-to-line, line-to-neutral for each phase.
b. Current (Amps):  For each phase and neutral.
c. Frequency (Hz).
d. Real power (kW):  For each phase, 3-phase total.
e. Reactive power (kVAR):  For each phase, 3-phase total.
f. Apparent power (kVA):  For each phase, 3-phase total.
g. Power factor.

3. Meter Accuracy:  Plus/minus 1.0 percent.
R. Instrument Transformers:

1. Comply with IEEE C57.13.
2. Select suitable ratio, burden, and accuracy as required for connected devices.
3. Current Transformers:  Connect secondaries to shorting terminal blocks.
4. Potential Transformers:  Include primary and secondary fuses with disconnecting means.

2.03 OVERCURRENT PROTECTIVE DEVICES
A. Circuit Breakers:

1. Interrupting Capacity:
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a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than specified minimum requirements.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

2. Molded Case Circuit Breakers:
a. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating

circuit breakers; listed and labeled as complying with UL 489 ; ratings, configurations,
and features as indicated  on the drawings .
1) Provide thermal magnetic circuit breakers unless otherwise indicated.
2) Provide electronic trip circuit breakers where indicated.

b. Minimum Interrupting Capacity:
1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.
2) 14,000 rms symmetrical amperes at 480 VAC.

c. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time
tripping element for overload protection and magnetic instantaneous tripping element
for short circuit protection.
1) Provide field-adjustable magnetic instantaneous trip setting for circuit breaker

frame sizes 225 amperes and larger.
d. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, true rms

sensing trip units.
1) Provide the following field-adjustable trip response settings:

(a) Long time pickup, adjustable by replacing interchangeable trip unit or by
setting dial.

(b) Long time delay.
(c) Short time pickup and delay.
(d) Instantaneous pickup.
(e) Ground fault pickup and delay where ground fault protection is indicated.

e. Provide the following circuit breaker types where indicated:
1) 100 Percent Rated Circuit Breakers:  Listed for application within the

switchboard where installed at 100 percent of the continuous current rating.
2.04 SOURCE QUALITY CONTROL

A. Factory test switchboards according to NEMA PB 2, including the following production (routine)
tests on each switchboard assembly or component:
1. Dielectric tests.
2. Mechanical operation tests.
3. Grounding of instrument transformer cases test.
4. Electrical operation and control wiring tests, including polarity and sequence tests.
5. Ground-fault sensing equipment test.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of the switchboards and associated components are

consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive switchboards.
D. Verify that conditions are satisfactory for installation prior to starting work.
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3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install switchboards in accordance with NECA 1 (general workmanship), NECA 400, and NEMA

PB 2.1.
C. Arrange equipment to provide required clearances and maintenance access, including

accommodations for any drawout devices.
D. Where switchboard is indicated to be mounted with inaccessible side against wall, provide

minimum clearance of 1/2 inch between switchboard and wall.
E. Provide required support and attachment in accordance with Section 260529.
F. Install switchboards plumb and level.
G. Unless otherwise indicated, mount switchboards on properly sized 4 inch high concrete pad.
H. Provide grounding and bonding in accordance with Section 260526.
I. Install all field-installed devices, components, and accessories.
J. Where accessories are not self-powered, provide control power source as indicated or as

required to complete installation.
K. Set field-adjustable circuit breaker tripping function settings as determined by overcurrent

protective device coordination study performed in accordance with Section 260573.
L. Set field-adjustable ground fault protection pickup and time delay settings as indicated.
M. Provide filler plates to cover unused spaces in switchboards.
N. Identify switchboards in accordance with Section 260553.

3.03 FIELD QUALITY CONTROL
A. Disconnect surge protective devices (SPDs) prior to performing any high potential testing.

Replace SPDs damaged by performing high potential testing with SPDs connected.
B. Before energizing switchboard, perform insulation resistance testing in accordance with NECA

400 and NEMA PB 2.1.
C. Inspect and test in accordance with NETA ATS, except Section 4.
D. Perform inspections and tests listed in NETA ATS, Section 7.1.
E. Molded Case and Insulated Case Circuit Breakers:  Perform inspections and tests listed in

NETA ATS, Section 7.6.1.1  for all main circuit breakers and circuit breakers larger than 100
amperes . Tests listed as optional are not required. 

F. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as
required by NFPA 70.
1. Perform inspections and tests listed in NETA ATS, Section 7.14. The insulation-resistance

test on control wiring listed as optional is not required.
G. Meters:  Perform inspections and tests listed in NETA ATS, Section 7.11.2.
H. Instrument Transformers:  Perform inspections and tests listed in NETA ATS, Section 7.10. The

dielectric withstand tests on primary windings with secondary windings connected to ground
listed as optional are not required.

I. Correct deficiencies and replace damaged or defective switchboards or associated
components.

J. Submit detailed reports indicating inspection and testing results and corrective actions taken.
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3.04 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended

torque settings.
B. Adjust alignment of switchboard covers and doors.

3.05 CLEANING
A. Clean dirt and debris from switchboard enclosures and components according to

manufacturer's instructions.
B. Repair scratched or marred surfaces to match original factory finish.

3.06 CLOSEOUT ACTIVITIES
A. Training:  Train Owner's personnel on operation, adjustment, and maintenance of switchboard

and associated devices.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
3.07 PROTECTION

A. Protect installed switchboards from subsequent construction operations.
END OF SECTION
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SECTION 262416
PANELBOARDS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Power distribution panelboards.
B. Lighting and appliance panelboards.
C. Overcurrent protective devices for panelboards.

1.02 RELATED REQUIREMENTS
A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260529 - Hangers and Supports for Electrical Systems.
C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
D. Section 260573 - Power System Studies:  Additional criteria for the selection and adjustment of

equipment and associated protective devices specified in this section.
E. Section 264300 - Surge Protective Devices.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction.
B. NECA 407 - Standard for Installing and Maintaining Panelboards.
C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
D. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays

Rated 600 Volts.
E. NEMA PB 1 - Panelboards.
F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of

Panelboards Rated 600 Volts or Less.
G. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
H. NFPA 70 - National Electrical Code.
I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.
J. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.
K. UL 67 - Panelboards.
L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker

Enclosures.
M. UL 943 - Ground-Fault Circuit-Interrupters.
N. UL 1053 - Ground-Fault Sensing and Relaying Equipment.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted panelboards where indicated.
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4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for

panelboards, enclosures, overcurrent protective devices, and other installed components and
accessories.

B. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.
1. Include dimensioned plan and elevation views of panelboards and adjacent equipment

with all required clearances indicated.
2. Include wiring diagrams showing all factory and field connections.

C. Field Quality Control Test Reports.
D. Project Record Documents:  Record actual installed locations of panelboards and actual

installed circuiting arrangements.
E. Maintenance Data:  Include information on replacement parts and recommended maintenance

procedures and intervals.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions
and NECA 407.

B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
panelboard internal components, enclosure, and finish.

1.08 FIELD CONDITIONS
A. Maintain ambient temperature within the following limits during and after installation of

panelboards:
1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Source Limitations:  Furnish panelboards and associated components produced by the same
manufacturer as the other electrical distribution equipment used for this project and obtained
from a single supplier.

2.02 PANELBOARDS - GENERAL REQUIREMENTS
A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless otherwise indicated, provide products suitable for continuous operation under the

following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:
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a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees
F.

C. Short Circuit Current Rating:
1. Provide panelboards with listed short circuit current rating not less than the available fault

current at the installed location as determined by short circuit study performed in
accordance with Section 260573.

D. Mains:  Configure for top or bottom incoming feed as indicated or as required for the
installation.

E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.
F. Bussing:  Sized in accordance with UL 67 temperature rise requirements.

1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.

2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for
each feeder and branch circuit equipment grounding conductor.

G. Conductor Terminations:  Suitable for use with the conductors to be installed.
H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

2. Boxes:  Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.

3. Fronts:
a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough

opening.
c. Finish for Painted Steel Fronts:  Manufacturer's standard grey unless otherwise

indicated.
4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

I. Future Provisions:  Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

J. Surge Protective Devices:  Where factory-installed, internally mounted surge protective devices
are provided in accordance with Section 264300, list and label panelboards as a complete
assembly including surge protective device.

K. Panelboard Contactors:  Where panelboard contactors are indicated, provide electrically
operated, mechanically held magnetic contactor complying with NEMA ICS 2.
1. Ampere Rating:  Not less than ampere rating of panelboard bus.
2. Short Circuit Current Rating:  Not less than the panelboard short circuit current rating.
3. Coil Voltage:  As required for connection to control system indicated.

L. Ground Fault Protection:  Where ground-fault protection is indicated, provide system listed and
labeled as complying with UL 1053.

M. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

N. Multi-Section Panelboards:  Provide enclosures of the same height, with feed-through lugs or
sub-feed lugs and feeders as indicated or as required to interconnect sections.
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O. Provide the following features and accessories where indicated or where required to complete
installation:
1. Feed-through lugs.
2. Sub-feed lugs.

2.03 POWER DISTRIBUTION PANELBOARDS
A. Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type,

circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and
features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase and Neutral Bus Material:  Copper .
2. Ground Bus Material:  Copper .

D. Circuit Breakers:
1. Provide bolt-on type or plug-in type secured with locking mechanical restraints.
2. Provide thermal magnetic circuit breakers unless otherwise indicated.
3. Provide electronic trip circuit breakers where indicated.

E. Enclosures:
1. Provide surface-mounted enclosures unless otherwise indicated.
2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and

wiring gutters, and separate lockable hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

3. Provide clear plastic circuit directory holder mounted on inside of door.
2.04 LIGHTING AND APPLIANCE PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective

devices.
2. Phase and Neutral Bus Material:  Copper .
3. Ground Bus Material:  Copper .

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.
E. Enclosures:

1. Provide surface-mounted or flush-mounted enclosures as indicated.
2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and

wiring gutters, and separate lockable hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

3. Provide clear plastic circuit directory holder mounted on inside of door.
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2.05 OVERCURRENT PROTECTIVE DEVICES
A. Molded Case Circuit Breakers:

1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489 ; ratings, configurations, and
features as indicated  on the drawings .

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short

circuit current rating indicated, but not less than:
1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.
2) 14,000 rms symmetrical amperes at 480 VAC.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

3. Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short
circuit protection.
a. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame

sizes 225 amperes and larger.
5. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, true rms

sensing trip units.
a. Provide the following field-adjustable trip response settings:

1) Long time pickup, adjustable by replacing interchangeable trip unit or by setting
dial.

2) Long time delay.
3) Short time pickup and delay.
4) Instantaneous pickup.
5) Ground fault pickup and delay where ground fault protection is indicated.

6. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
7. Provide the following circuit breaker types where indicated:

a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers:  Listed as complying with UL
943, class A for protection of personnel.

b. Ground Fault Equipment Protection Circuit Breakers:  Designed to trip at 30 mA for
protection of equipment.

c. 100 Percent Rated Circuit Breakers:  Listed for application within the panelboard
where installed at 100 percent of the continuous current rating.

8. Do not use tandem circuit breakers.
9. Do not use handle ties in lieu of multi-pole circuit breakers.

2.06 SOURCE QUALITY CONTROL
A. Factory test panelboards according to NEMA PB 1.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of the panelboards and associated components are

consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive panelboards.
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D. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.
D. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
E. Provide required support and attachment in accordance with Section 260529.
F. Install panelboards plumb.
G. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and

rough opening completely covered.
H. Mount panelboards such that the highest position of any operating handle for circuit breakers or

switches does not exceed 79 inches above the floor or working platform.
I. Mount floor-mounted power distribution panelboards on properly sized 3 inch  high concrete pad

constructed.
J. Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted panelboard

stubbed into accessible space above ceiling and below floor.
K. Provide grounding and bonding in accordance with Section 260526.
L. Install all field-installed branch devices, components, and accessories.
M. Set field-adjustable circuit breaker tripping function settings as determined by overcurrent

protective device coordination study performed according to Section 260573.
N. Set field-adjustable ground fault protection pickup and time delay settings as indicated.
O. Provide filler plates to cover unused spaces in panelboards.
P. Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing

essential loads where indicated. Also provide for the following:
1. Emergency and night lighting circuits.
2. Fire detection and alarm circuits.
3. Communications equipment circuits.
4. Intrusion detection and access control system circuits.
5. Video surveillance system circuits.

Q. Identify panelboards in accordance with Section 260553.
3.03 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section

7.6.1.1  for all main circuit breakers and circuit breakers larger than 100 amperes . Tests listed
as optional are not required. 

C. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as
required by NFPA 70.

D. Test GFCI circuit breakers to verify proper operation.
E. Correct deficiencies and replace damaged or defective panelboards or associated components.
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3.04 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended

torque settings.
B. Adjust alignment of panelboard fronts.
C. Load Balancing:  For each panelboard, rearrange circuits such that the difference between

each measured steady state phase load does not exceed 20 percent and adjust circuit
directories accordingly.  Maintain proper phasing for multi-wire branch circuits.

3.05 CLEANING
A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 262726
WIRING DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall switches.
B. Wall dimmers.
C. Receptacles.
D. Wall plates.
E. Floor box service fittings.
F. Poke-through assemblies.

1.02 RELATED REQUIREMENTS
A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables:  Manufactured wiring

systems for use with access floor boxes with compatible pre-wired connectors.
B. Section 260526 - Grounding and Bonding for Electrical Systems.
C. Section 260533.16 - Boxes for Electrical Systems.
D. Section 260533.23 - Surface Raceways for Electrical Systems:  Surface raceway systems,

including multioutlet assemblies.
E. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
F. Section 260583 - Wiring Connections:  Cords and plugs for equipment.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices.
C. NEMA WD 1 - General Color Requirements for Wiring Devices.
D. NEMA WD 6 - Wiring Devices - Dimensional Specifications.
E. NFPA 70 - National Electrical Code.
F. UL 20 - General-Use Snap Switches.
G. UL 498 - Attachment Plugs and Receptacles.
H. UL 514D - Cover Plates for Flush-Mounted Wiring Devices.
I. UL 943 - Ground-Fault Circuit-Interrupters.
J. UL 1472 - Solid-State Dimming Controls.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.

4. Coordinate the core drilling of holes for poke-through assemblies with the work covered
under other sections.
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5. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

B. Sequencing:
1. Do not install wiring devices until final surface finishes and painting are complete.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and

configurations.
B. Field Quality Control Test Reports.
C. Project Record Documents:  Record actual installed locations of wiring devices.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2  PRODUCTS
2.01 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.
B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere

rating not less than that of the branch circuit.
C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles

installed outdoors or in damp or wet locations.
D. Provide GFCI protection for receptacles installed within 6 feet of sinks.
E. Provide GFCI protection for receptacles serving electric drinking fountains.
F. For flush floor service fittings, use tile rings for installations in tile floors.
G. For flush floor service fittings, use carpet flanges for installations in carpeted floors.

2.02 WIRING DEVICE FINISHES
A. Provide wiring device finishes as per Architect.

2.03 WALL SWITCHES
A. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches

with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 20 ; types as indicated  on the drawings .
1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for

back wiring with separate ground terminal screw.
B. Standard Wall Switches:  Commercial specification grade , 20  A, 120/277  V with standard toggle

type  switch actuator and maintained contacts; single pole single throw, double pole single
throw, three way, or four way  as indicated  on the drawings .

2.04 WALL DIMMERS
A. Wall Dimmers - General Requirements:  Solid-state with continuous full-range even control

following square law dimming curve, integral radio frequency interference filtering, power failure
preset memory, air gap switch accessible without removing wall plate, complying with NEMA
WD 1 and NEMA WD 6, and listed as complying with UL 1472; types and ratings suitable for
load controlled as indicated on the drawings.
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B. Provide locator light, illuminated with load off.
2.05 RECEPTACLES

A. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA
WD 6, and listed as complying with UL 498 ; types as indicated  on the drawings .
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for

back wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

B. Convenience Receptacles:
1. Standard Convenience Receptacles:  Commercial specification grade , 20A, 125V, NEMA

5-20R ; single or duplex as indicated  on the drawings .
2. Weather Resistant Convenience Receptacles:  Commercial specification grade , 20A,

125V, NEMA 5-20R , listed and labeled as weather resistant type complying with UL 498
Supplement SE suitable for installation in damp or wet locations; single or duplex as
indicated  on the drawings .

C. GFCI Receptacles:
1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and

light to indicate ground fault tripped condition and loss of protection; listed as complying
with UL 943, class A.
a. Provide test and reset buttons of same color as device.

2. Standard GFCI Receptacles:  Commercial specification grade , duplex, 20A, 125V, NEMA
5-20R , rectangular decorator style .

3. Weather Resistant GFCI Receptacles:  Commercial specification grade , duplex, 20A,
125V, NEMA 5-20R , rectangular decorator style , listed and labeled as weather resistant
type complying with UL 498 Supplement SE suitable for installation in damp or wet
locations.

2.06 WALL PLATES
A. Wall Plates:  Comply with UL 514D.

1. Configuration:  One piece cover as required for quantity and types of corresponding wiring
devices.

2. Size:  Standard .
3. Screws:  Metal with slotted heads finished to match wall plate finish.

B. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.
C. Weatherproof Covers for Wet  or Damp  Locations:  Gasketed, thermoplastic , with hinged

lockable cover and corrosion-resistant screws; listed as suitable for use in wet locations while in
use with attachment plugs connected and identified as extra-duty type.

2.07 FLOOR BOX SERVICE FITTINGS
A. Provide service fittings compatible with floor boxes provided under Section 260533.16 with

components, adapters, and trims required for complete installation.  See drawings for additional
information.

2.08 POKE-THROUGH ASSEMBLIES
A. Provide assembly comprising floor service fitting, poke-through component, fire stops and

smoke barriers, and junction box for conduit termination; fire rating listed to match fire rating of
floor and suitable for floor thickness where installed.  See drawings for additional information.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that floor boxes are adjusted properly.
F. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

wiring devices.
G. Verify that core drilled holes for poke-through assemblies are in proper locations.
H. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards unless otherwise indicated.
B. Coordinate locations of outlet boxes provided under Section 260533.16 as required for

installation of wiring devices provided under this section.
1. Where multiple receptacles, wall switches, or wall dimmers are installed at the same

location and at the same mounting height, gang devices together under a common wall
plate.

2. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of
door frame. Where locations are indicated otherwise, notify Architect to obtain direction
prior to proceeding with work.

3. Locate receptacles for electric drinking fountains concealed behind drinking fountain
according to manufacturer's instructions.

C. Install wiring devices in accordance with manufacturer's instructions.
D. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.
E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not

connect more than one conductor to wiring device terminals.
F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and

tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

I. Install wiring devices plumb and level with mounting yoke held rigidly in place.
J. Install wall switches with OFF position down.
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K. Install wall dimmers to achieve full rating specified and indicated after derating for ganging as
instructed by manufacturer.

L. Do not share neutral conductor on branch circuits utilizing wall dimmers.
M. Install vertically mounted receptacles with grounding pole on top and horizontally mounted

receptacles with grounding pole on left.
N. Install wall plates to fit completely flush to wall with no gaps and rough opening completely

covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

O. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed
or designated for future use.

P. Identify wiring devices in accordance with Section 260553.
Q. Install poke-through closure plugs in each unused core holes to maintain fire rating of floor.

3.04 FIELD QUALITY CONTROL
A. Inspect each wiring device for damage and defects.
B. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify

proper operation.
C. Test each receptacle to verify operation and proper polarity.
D. Test each GFCI receptacle for proper tripping operation according to manufacturer's

instructions.
E. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.05 ADJUSTING
A. Adjust devices and wall plates to be flush and level.
B. Adjust presets for wall dimmers according to manufacturer's instructions as directed by

Architect.
3.06 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION
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SECTION 262813
FUSES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fuses.
1.02 RELATED REQUIREMENTS

A. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
B. Section 260573 - Power System Studies:  Additional criteria for the selection of protective

devices specified in this section.
C. Section 262816.16 - Enclosed Switches:  Fusible switches.
D. Section 262913 - Enclosed Controllers:  Fusible switches.

1.03 REFERENCE STANDARDS
A. NEMA FU 1 - Low Voltage Cartridge Fuses.
B. NFPA 70 - National Electrical Code.
C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements.
D. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate fuse clips furnished in equipment provided under other sections for
compatibility with indicated fuses.
a. Fusible Enclosed Switches:  See Section 262816.16.
b. Fusible Switches for Enclosed Motor Controllers:  See Section 262913.

2. Coordinate fuse requirements according to manufacturer's recommendations and
nameplate data for actual equipment to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard data sheets including voltage and current

ratings, interrupting ratings, time-current curves, and current limitation curves.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
PART 2  PRODUCTS
2.01 APPLICATIONS

A. Feeders:
1. Fusible Switches up to 600 Amperes:  Class RK1, time-delay.

B. General Purpose Branch Circuits:  Class RK1, time-delay.
C. Individual Motor Branch Circuits:  Class RK1, time-delay.

2.02 FUSES
A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required

for a complete operating system.
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C. Provide fuses of the same type, rating, and manufacturer within the same switch.
D. Comply with UL 248-1.
E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and

ratings as indicated.
F. Voltage Rating:  Suitable for circuit voltage.
G. Class R Fuses:  Comply with UL 248-12.
H. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to

achieve selective coordination.
I. Provide the following accessories where indicated or where required to complete installation:

1. Fuseholders:  Compatible with indicated fuses.
2. Fuse Reducers:  For adapting indicated fuses to permit installation in switch designed for

fuses with larger ampere ratings.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations
and nameplate data for equipment.

B. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Do not install fuses until circuits are ready to be energized.
B. Install fuses with label oriented such that manufacturer, type, and size are easily read.

END OF SECTION
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SECTION 262816.16
ENCLOSED SWITCHES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Enclosed safety switches.
1.02 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260529 - Hangers and Supports for Electrical Systems.
C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
D. Section 260573 - Power System Studies:  Additional criteria for the selection of equipment and

associated protective devices specified in this section.
E. Section 262813 - Fuses.
F. Section 262913 - Enclosed Controllers:  Manual motor controllers.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum).
D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
E. NFPA 70 - National Electrical Code.
F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.
G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.
H. UL 98 - Enclosed and Dead-Front Switches.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed

switches and other installed components and accessories.
B. Shop Drawings:  Indicate outline and support point dimensions, voltage and current ratings,

short circuit current ratings, conduit entry locations, conductor terminal information, and
installed features and accessories.
1. Include dimensioned plan and elevation views of enclosed switches and adjacent

equipment with all required clearances indicated.
2. Include wiring diagrams showing all factory and field connections.
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C. Field Quality Control Test Reports.
D. Project Record Documents:  Record actual locations of enclosed switches.
E. Maintenance Data:  Include information on replacement parts and recommended maintenance

procedures and intervals.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed switch internal components, enclosure, and finish.

1.08 FIELD CONDITIONS
A. Maintain ambient temperature between -22 degrees F and 104 degrees F during and after

installation of enclosed switches.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Source Limitations:  Furnish enclosed switches and associated components produced by the
same manufacturer as the other electrical distribution equipment used for this project and
obtained from a single supplier.

2.02 ENCLOSED SAFETY SWITCHES
A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as

complying with UL 98; heavy duty; ratings, configurations, and features as indicated on the
drawings.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless otherwise indicated, provide products suitable for continuous operation under the

following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

D. Horsepower Rating:  Suitable for connected load.
E. Voltage Rating:  Suitable for circuit voltage.
F. Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent
protective devices to be installed, with listed short circuit current rating not less than the
available fault current at the installed location as determined by short circuit study
performed in accordance with Section 260573.

G. Provide with switch blade contact position that is visible when the cover is open.
H. Fuse Clips for Fusible Switches:  As required to accept fuses indicated.
I. Conductor Terminations:  Suitable for use with the conductors to be installed.
J. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is

required, with a suitable lug for terminating each neutral conductor.
K. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable

lug for terminating each equipment grounding conductor.
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L. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the

following installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

M. Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

N. Heavy Duty Switches:
1. Comply with NEMA KS 1.
2. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

3. Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive enclosed safety switches.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
D. Provide required support and attachment in accordance with Section 260529.
E. Install enclosed switches plumb.
F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed

switches such that the highest position of the operating handle does not exceed 79 inches
above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 260526.
H. Provide fuses complying with Section 262813 for fusible switches as indicated or as required by

equipment manufacturer's recommendations.
I. Identify enclosed switches in accordance with Section 260553.

3.03 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.
C. Correct deficiencies and replace damaged or defective enclosed safety switches or associated

components.
3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.
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3.05 CLEANING
A. Clean dirt and debris from switch enclosures and components according to manufacturer's

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 262913
ENCLOSED CONTROLLERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Enclosed NEMA controllers for low-voltage (600 V and less) applications:
1. Magnetic motor starters.
2. Manual motor starters.
3. Motor-starting switches without overload protection.

B. Overcurrent protective devices for motor controllers, including overload relays.
1.02 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260529 - Hangers and Supports for Electrical Systems.
C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
D. Section 260573 - Power System Studies:  Additional criteria for the selection and adjustment of

equipment and associated protective devices specified in this section.
E. Section 262813 - Fuses:  Fuses for fusible switches.

1.03 REFERENCE STANDARDS
A. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction.
C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
D. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays

Rated 600 Volts.
E. NEMA ICS 5 - Industrial Control and Systems:  Control Circuit and Pilot Devices.
F. NEMA ICS 6 - Industrial Control and Systems:  Enclosures.
G. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum).
H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
I. NFPA 70 - National Electrical Code.
J. UL 98 - Enclosed and Dead-Front Switches.
K. UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules.
L. UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and Motor-

starters - Electromechanical Contactors and Motor-starters.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate the work to provide motor controllers and associated overload relays suitable
for use with the actual motors to be installed.

3. Coordinate the work to provide controllers and associated wiring suitable for interface with
control devices to be installed.
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4. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

5. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

6. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for motor

controllers, enclosures, overcurrent protective devices, and other installed components and
accessories.

B. Shop Drawings:  Indicate dimensions, voltage, controller sizes, short circuit current ratings,
conduit entry locations, conductor terminal information, and installed features and accessories.
1. Include dimensioned plan and elevation views of enclosed controllers and adjacent

equipment with all required clearances indicated.
2. Include wiring diagrams showing all factory and field connections.

C. Field Quality Control Test Reports.
D. Project Record Documents:  Record actual installed locations of controllers and final equipment

settings.
1. Include nameplate data of actual installed motors and associated overload relay

selections and settings.
E. Maintenance Data:  Include information on replacement parts and recommended maintenance

procedures and intervals.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
internal components, enclosure, and finish.

1.08 FIELD CONDITIONS
A. Maintain field conditions within required service conditions during and after installation.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Source Limitations:  Furnish enclosed motor controllers and associated components produced
by a single manufacturer and obtained from a single supplier.
1. Motor-starting switches without overload protection may be produced by the same

manufacturer as the wiring devices used for this project.
2.02 ENCLOSED CONTROLLERS

A. Provide enclosed controller assemblies consisting of all required components, control power
transformers, instrumentation and control wiring, accessories, etc. as necessary for a complete
operating system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Description:  Enclosed controllers complying with NEMA ICS 2, and listed and labeled as

complying with UL 60947-1 and UL 60947-4-1; ratings, configurations and features as indicated
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on the drawings.
D. Service Conditions:

1. Provide controllers and associated components suitable for operation under the following
service conditions without derating:
a. Altitude:

1) Class 1 Km Equipment (devices utilizing power semiconductors, e.g. variable
frequency controllers):  Less than 3,300 feet.

2) Class 2 Km Equipment (electromagnetic and manual devices):  Less than 6,600
feet.

b. Ambient Temperature:  Between 32 degrees F and 104 degrees F.
2. Provide controllers and associated components suitable for operation at indicated ratings

under the service conditions at the installed location.
E. Short Circuit Current Rating:

1. Provide controllers with listed short circuit current rating not less than the available fault
current at the installed location as determined by short circuit study performed in
accordance with Section 260573.

F. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

G. Conductor Terminations:  Suitable for use with the conductors to be installed.
H. Enclosures:

1. Comply with NEMA ICS 6.
2. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the

following installation locations:
a. Indoor Clean, Dry Locations:  Type 1 or Type 12.
b. Outdoor Locations:  Type 3R or Type 4.

3. Finish:  Manufacturer's standard unless otherwise indicated.
I. Instrument Transformers:

1. Comply with IEEE C57.13.
2. Select suitable ratio, burden, and accuracy as required for connected devices.
3. Current Transformers:  Connect secondaries to shorting terminal blocks.
4. Potential Transformers:  Include primary and secondary fuses with disconnecting means.

J. Magnetic Motor Starters:  Combination type unless otherwise indicated.
1. Combination Magnetic Motor Starters:  NEMA ICS 2, Class A combination motor

controllers with magnetic contactor(s), externally operable disconnect and overload
relay(s).

2. Noncombination Magnetic Motor Starters:  NEMA ICS 2, Class A noncombination motor
controllers with magnetic contactor(s) and overload relay(s).

3. Configuration:  Full-voltage non-reversing unless otherwise indicated.
4. Disconnects:  Disconnect switch type .

a. Disconnect Switches:  Fusible type unless otherwise indicated.
b. Provide externally operable handle with means for locking in the OFF position.

Provide safety interlock to prevent opening the cover with the disconnect in the ON
position with capability of overriding interlock for testing purposes.

c. Provide auxiliary interlock for disconnection of external control power sources where
applicable.

5. Overload Relays:  Bimetallic thermal type unless otherwise indicated.
6. Pilot Devices Required:
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a. Furnish local pilot devices for each unit as specified below unless otherwise indicated
on drawings.

b. Single-Speed, Non-Reversing Starters:
1) Pushbuttons:  START-STOP.
2) Selector Switches:  HAND/OFF/AUTO.
3) Indicating Lights:  Red ON, Green OFF.

K. Manual Motor Starters:
1. Description:  NEMA ICS 2, Class A manually-operated motor controllers with overload

relay(s).
2. Configuration:  Non-reversing unless otherwise indicated.
3. Fractional-Horsepower Manual Motor Starters:

a. Furnish with toggle operator.
b. Overload Relays:  Bimetallic or melting alloy thermal type.
c. Provide means for locking operator in the OFF position.
d. Furnish Red  ON indicating light .

4. Integral-Horsepower Manual Motor Starters:
a. Furnish with toggle  operator.
b. Overload Relays:  Bimetallic or melting alloy thermal type.
c. Provide means for locking operator in the OFF position.
d. Furnish Red  ON indicating light .

L. Motor-Starting Switches:  Horsepower-rated switches without overload protection; toggle
operator.

2.03 OVERCURRENT PROTECTIVE DEVICES
A. Overload Relays:

1. Provide overload relays and, where applicable, associated current elements/heaters,
selected according to actual installed motor nameplate data, in accordance with
manufacturer's recommendations and NFPA 70; include consideration for motor service
factor and ambient temperature correction, where applicable.

2. Inverse-Time Trip Class Rating:  Class 20 unless otherwise indicated or required.
3. Trip-free operation.
4. Visible trip indication.
5. Resettable.

a. Employ manual reset unless otherwise indicated.
b. Do not employ automatic reset with two-wire control.

6. Bimetallic Thermal Overload Relays:
a. Interchangeable current elements/heaters.
b. Adjustable trip; plus/minus 10 percent of nominal, minimum.
c. Trip test function.

7. Melting Alloy Thermal Overload Relays:
a. Interchangeable current elements/heaters.

B. Fusible Disconnect Switches:
1. Description:  Quick-make, quick-break, dead-front fusible switch units complying with

NEMA KS 1, and listed and labeled as complying with UL 98; ratings, configurations, and
features as indicated on the drawings.

2. Fuse Clips:  As required to accept indicated fuses.
3. Provide externally operable handle with means for locking in the OFF position. Provide

means for locking switch cover in the closed position. Provide safety interlock to prevent
opening the cover with the switch in the ON position with capability of overriding interlock
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for testing purposes.
2.04 CONTROL ACCESSORIES

A. Auxiliary Contacts:
1. Comply with NEMA ICS 5.
2. Provide number and type of contacts indicated or required to perform necessary functions,

including holding (seal-in) circuit and interlocking, plus one normally open (NO) and one
normally closed (NC) spare contact for each magnetic motor starter, minimum.

B. Pilot Devices:
1. Comply with NEMA ICS 5; heavy-duty type.
2. Pushbuttons:  Unless otherwise indicated, provide momentary, non-illuminated type with

flush button operator; normally open or normally closed as indicated or as required.
3. Selector Switches:  Unless otherwise indicated, provide maintained, non-illuminated type

with knob operator; number of switch positions as indicated or as required.
4. Indicating Lights:  Push-to-test type unless otherwise indicated.
5. Provide LED lamp source for indicating lights and illuminated devices.

C. Control and Timing Relays:
1. Comply with NEMA ICS 5.
2. Provide number and type of relays indicated or required to perform necessary functions.

D. Control Power Transformers:
1. Size to accommodate burden of contactor coil(s) and all connected auxiliary devices , plus

50 VA spare capacity .
2. Include primary and secondary fuses.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that ratings of enclosed controllers are consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive enclosed controllers.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install controllers in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
D. Provide required support and attachment in accordance with Section 260529.
E. Install enclosed controllers plumb and level.
F. Provide grounding and bonding in accordance with Section 260526.
G. Install all field-installed devices, components, and accessories.
H. Provide fuses complying with Section 262813 for fusible switches as indicated.
I. Where accessories are not self-powered, provide control power source as indicated or as

required to complete installation.
J. Set field-adjustable controllers and associated components according to installed motor

requirements, in accordance with manufacturer's recommendations and NFPA 70.
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K. Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed in accordance with Section 260573.

L. Identify enclosed controllers in accordance with Section 260553.
3.03 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Motor Starters:  Perform inspections and tests listed in NETA ATS, Section 7.16.1.1. Tests

listed as optional are not required.
C. Fusible Switches:  Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.
D. Correct deficiencies and replace damaged or defective enclosed controllers or associated

components.
3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING
A. Clean dirt and debris from controller enclosures and components according to manufacturer's

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

3.06 CLOSEOUT ACTIVITIES
A. Demonstration:  Demonstrate proper operation of controllers to Owner, and correct deficiencies

or make adjustments as directed.
B. Training:  Train Owner's personnel on operation, adjustment, and maintenance of enclosed

controllers and associated devices.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
3.07 PROTECTION

A. Protect installed enclosed controllers from subsequent construction operations.
END OF SECTION
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SECTION 264300
SURGE PROTECTIVE DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surge protective devices for service entrance locations.
1.02 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 262413 - Switchboards.

1.03 ABBREVIATIONS AND ACRONYMS
A. SPD:  Surge Protective Device.

1.04 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
C. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
D. NFPA 70 - National Electrical Code.
E. UL 1449 - Standard for Surge Protective Devices.

1.05 ADMINISTRATIVE REQUIREMENTS
A. Coordination:  Coordinate size and location of overcurrent device compatible with the actual

surge protective device and location to be installed. Notify Architect of any conflicts or
deviations from Contract Documents to obtain direction prior to ordering equipment.

1.06 SUBMITTALS
A. Product Data:  Include detailed component information, voltage, surge current ratings, repetitive

surge current capacity, voltage protection rating (VPR) for all protection modes, maximum
continuous operating voltage (MCOV), nominal discharge current (I-n), short circuit current
rating (SCCR), connection means including any required external overcurrent protection,
enclosure ratings, outline and support point dimensions, weight, service condition
requirements, and installed features.

B. Shop Drawings:  Include wiring diagrams showing all factory and field connections with wire
and circuit breaker/fuse sizes.

C. Field Quality Control Test Reports.
D. Operation and Maintenance Data:  Include information on status indicators and recommended

maintenance procedures and intervals.
E. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed

warranty completed in Owner's name and registered with manufacturer.
F. Project Record Documents:  Record actual connections and locations of surge protective

devices.
1.07 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.08 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in accordance with manufacturer's written instructions.
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1.09 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after

installation.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Factory-installed, Internally Mounted Surge Protective Devices:
1. Same as manufacturer of equipment containing surge protective device, to provide a

complete listed assembly including SPD.
2.02 SURGE PROTECTIVE DEVICES - GENERAL REQUIREMENTS

A. Description:  Factory-assembled surge protective devices (SPDs) for 60 Hz service; listed,
classified, and labeled as suitable for the purpose intended; system voltage as indicated on the
drawings.

B. Unless otherwise indicated, provide factory-installed, internally-mounted  SPDs.
C. List and label as complying with UL 1449, Type 1 when connected on line side of service

disconnect overcurrent device and Type 1 or 2 when connected on load side of service
disconnect overcurrent device.

D. Protected Modes:
1. Wye Systems:  L-N, L-G, N-G, L-L.

E. UL 1449 Voltage Protection Ratings (VPRs):
1. 208Y/120V System Voltage:  Not more than 1,000 V for L-N, L-G, and N-G modes and

1,200 V for L-L mode.
2. 480Y/277V System Voltage:  Not more than 1,500 V for L-N, L-G, and N-G modes and

2,000 V for L-L mode.
F. UL 1449 Maximum Continuous Operating Voltage (MCOV):  Not less than 115% of nominal

system voltage.
G. Enclosure Environment Type per NEMA 250:  As indicated on the drawings. 
H. Equipment Containing Factory-installed, Internally Mounted SPDs:  Listed and labeled as a

complete assembly including SPD.
1. Switchboards:  See Section 262413.

2.03 SURGE PROTECTIVE DEVICES FOR SERVICE ENTRANCE LOCATIONS
A. Surge Protective Device:

1. Protection Circuits:  Field-replaceable modular .
2. Surge Current Rating:  Not less than 120 kA per mode/240 kA per phase.
3. UL 1449 Nominal Discharge Current (I-n):  20 kA.
4. UL 1449 Short Circuit Current Rating (SCCR):  Not less than the available fault current at

the installed location as indicated on the drawings.
5. Diagnostics:

a. Protection Status Monitoring:  Provide indicator lights to report the protection for each
phase.

b. Alarm Notification:  Provide indicator light and audible alarm to report alarm condition.
Provide button to manually silence audible alarm.

c. Surge Counter:  Provide surge event counter with manual reset button, surge count
retention upon power loss, and six digit LCD display that indicates quantity of surge
events.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the service voltage and configuration marked on the SPD are consistent with the

service voltage and configuration at the location to be installed.
C. Verify system grounding and bonding is in accordance with Section 260526, including bonding

of neutral and ground for service entrance and separately derived systems where applicable.
Do not energize SPD until deficiencies have been corrected.

D. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).
B. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
C. Do not energize SPD until bonding of neutral and ground for service entrance and separately

derived systems is complete in accordance with Section 260526 where applicable. Replace
SPDs damaged by improper or missing neutral-ground bond.

3.03 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS Section 7.19.1.
C. Procure services of a qualified manufacturer's representative to observe installation and assist

in inspection, testing, and adjusting. Include manufacturer's reports with field quality control
submittals.

3.04 CLEANING
A. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 265100
INTERIOR LIGHTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior luminaires.
B. Emergency lighting units.
C. Exit signs.
D. Ballasts and drivers.
E. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 260529 - Hangers and Supports for Electrical Systems.
B. Section 260533.16 - Boxes for Electrical Systems.
C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
D. Section 262726 - Wiring Devices:  Manual wall switches and wall dimmers.
E. Section 265600 - Exterior Lighting.

1.03 REFERENCE STANDARDS
A. IES LM-63 - IESNA Standard File Format for Electronic Transfer of Photometric Data and

Related Information.
B. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State

Lighting Products.
C. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED

Packages, Arrays, and Modules.
D. NECA 1 - Standard for Good Workmanship in Electrical Construction.
E. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems.
F. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems.
G. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic

Drivers and Discharge Ballasts.
H. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility.
I. NFPA 70 - National Electrical Code.
J. NFPA 101 - Life Safety Code.
K. UL 924 - Emergency Lighting and Power Equipment.
L. UL 1598 - Luminaires.
M. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other
sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.
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2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other
potential obstructions to visibility installed under other sections or by others.

4. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.05 SUBMITTALS
A. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution upon
request.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
b. Include IES LM-79 test report upon request.

2. Provide electronic files of photometric data  in IES LM-63 standard format  upon request .
C. Field quality control reports.
D. Operation and Maintenance Data:  Instructions for each product including information on

replacement parts.
E. Project Record Documents:  Record actual connections and locations of luminaires and any

associated remote components.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after

installation.
1.09 WARRANTY

A. Provide three year manufacturer warranty for LED luminaires, including drivers.
B. Provide five year pro-rata warranty for batteries for emergency lighting units.
C. Provide ten year pro-rata warranty for batteries for self-powered exit signs.

PART 2  PRODUCTS
2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.
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2.02 LUMINAIRES
A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Recessed Luminaires:
1. Ceiling Compatibility:  Comply with NEMA LE 4.
2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for

direct contact with insulation and combustible materials.
H. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,

calculated based on IES LM-80 test data.
I. Luminaires Mounted in Continuous Rows:  Provide quantity of units required for length

indicated, with all accessories required for joining and aligning.
2.03 EMERGENCY LIGHTING UNITS

A. Description:  Emergency lighting units complying with NFPA 101 and all applicable state and
local codes, and listed and labeled as complying with UL 924.

B. Operation:  Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected lamps
to integral battery power for minimum of 90 minutes of rated emergency illumination, and
automatically recharges battery upon restoration of normal power source.

C. Battery:
1. Size battery to supply all connected lamps, including emergency remote heads where

indicated.
D. Diagnostics:  Provide power status indicator light and accessible integral test switch to manually

activate emergency operation.
E. Provide low-voltage disconnect to prevent battery damage from deep discharge.
F. Self-Diagnostics:  Provide units that self-monitor functionality and automatically perform testing

required by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic
status.

2.04 EXIT SIGNS
A. Description:  Internally illuminated exit signs with LEDs unless otherwise indicated; complying

with NFPA 101 and all applicable state and local codes, and listed and labeled as complying
with UL 924.
1. Number of Faces:  Single or double as indicated or as required for the installed location.
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2. Directional Arrows:  As indicated or as required for the installed location.
B. Self-Powered Exit Signs:

1. Operation:  Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected
lamps to integral battery power for minimum of 90 minutes of rated emergency
illumination, and automatically recharges battery upon restoration of normal power source.

2. Diagnostics:  Provide power status indicator light and accessible integral test switch to
manually activate emergency operation.

3. Provide low-voltage disconnect to prevent battery damage from deep discharge.
4. Self-Diagnostics:  Provide units that self-monitor functionality and automatically perform

testing required by NFPA 101 where indicated; provide indicator light(s) to report test and
diagnostic status.

2.05 BALLASTS AND DRIVERS
A. Ballasts/Drivers - General Requirements:

1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal

and state ballast efficiency/efficacy standards.
3. Electronic Ballasts/Drivers:  Inrush currents not exceeding peak currents specified in

NEMA 410.
B. Dimmable LED Drivers:

1. Dimming Range:  Continuous dimming from 100 percent to one  percent relative light
output unless dimming capability to lower level is indicated, without flicker.

2. Control Compatibility:  Fully compatible with the dimming controls to be installed.
2.06 ACCESSORIES

A. Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to match
luminaire or field-painted as directed.

B. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted
as directed.

C. Provide accessory plaster frames for luminaires recessed in plaster ceilings.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 260533.16 as required for

installation of luminaires provided under this section.
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B. Perform work in accordance with NECA 1 (general workmanship).
C. Install products in accordance with manufacturer's instructions.
D. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500

(commercial lighting) and NECA 502 (industrial lighting).
E. Provide required support and attachment in accordance with Section 260529.
F. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.
G. Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support

system is certified as suitable to do so.
3. Secure surface-mounted and recessed luminaires to ceiling support channels or framing

members or to building structure.
4. Secure pendant-mounted luminaires to building structure.
5. Secure lay-in luminaires to ceiling support channels using listed safety clips at four

corners.
6. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum

12 gage, connected from opposing corners of each recessed luminaire to building
structure.

7. See appropriate Division 9 section where suspended grid ceiling is specified for additional
requirements.

H. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.
2. Non-IC Rated Luminaires:  Maintain required separation from insulation and combustible

materials according to listing.
I. Suspended Luminaires:

1. Install using the suspension method indicated, with support lengths and accessories as
required for specified mounting height.

2. Provide minimum of two supports for each luminaire equal to or exceeding 4 feet nominal
length, with no more than 4 feet between supports.

3. Install canopies tight to mounting surface.
4. Unless otherwise indicated, support pendants from swivel hangers.

J. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to
center of luminaire.

K. Install accessories furnished with each luminaire.
L. Bond products and metal accessories to branch circuit equipment grounding conductor.
M. Emergency Lighting Units:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

2. Install lock-on device on branch circuit breaker serving units.
N. Exit Signs:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

2. Install lock-on device on branch circuit breaker serving units.
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O. Install lamps in each luminaire.
3.04 FIELD QUALITY CONTROL

A. Inspect each product for damage and defects.
B. Operate each luminaire after installation and connection to verify proper operation.
C. Test self-powered exit signs and emergency lighting units  to verify proper operation upon loss

of normal power supply.
D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or

replace excessively noisy ballasts as determined by Architect.
3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by Architect or authority having jurisdiction.

C. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly
designate egress path as directed by Architect or authority having jurisdiction.

3.06 CLEANING
A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),

and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES
A. Demonstration:  Demonstrate proper operation of luminaires to Architect, and correct

deficiencies or make adjustments as directed.
3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.
END OF SECTION
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SECTION 265600
EXTERIOR LIGHTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Exterior luminaires.
B. Ballasts.

1.02 RELATED REQUIREMENTS
A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260529 - Hangers and Supports for Electrical Systems.
C. Section 260533.16 - Boxes for Electrical Systems.
D. Section 262726 - Wiring Devices:  Receptacles for installation in poles.
E. Section 265100 - Interior Lighting.

1.03 REFERENCE STANDARDS
A. IES LM-63 - IESNA Standard File Format for Electronic Transfer of Photometric Data and

Related Information.
B. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State

Lighting Products.
C. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED

Packages, Arrays, and Modules.
D. NECA 1 - Standard for Good Workmanship in Electrical Construction.
E. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems.
F. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic

Drivers and Discharge Ballasts.
G. NFPA 70 - National Electrical Code.
H. UL 1598 - Luminaires.
I. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.05 SUBMITTALS
A. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution upon
request.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, weight, effective projected
area (EPA), and installed accessories; include model number nomenclature clearly marked with
all proposed features.
1. LED Luminaires:
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a. Include estimated useful life, calculated based on IES LM-80 test data.
b. Include IES LM-79 test report upon request.

2. Provide electronic files of photometric data  in IES LM-63 standard format  upon request .
C. Field Quality Control Reports.
D. Operation and Maintenance Data:  Instructions for each product including information on

replacement parts.
E. Project Record Documents:  Record actual connections and locations of luminaires and any

pull or junction boxes.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written
instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 WARRANTY
A. Provide three year manufacturer warranty for all LED luminaires, including drivers.

PART 2  PRODUCTS
2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.
2.02 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Provide luminaires listed and labeled as suitable for wet locations unless otherwise indicated.
H. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,

calculated based on IES LM-80 test data.
2.03 BALLASTS AND DRIVERS

A. Ballasts/Drivers - General Requirements:
1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
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2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal
and state ballast efficiency/efficacy standards.

3. Electronic Ballasts/Drivers:  Inrush currents not exceeding peak currents specified in
NEMA 410.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 260533.16 as required for

installation of luminaires provided under this section.
B. Install products in accordance with manufacturer's instructions.
C. Install luminaires in accordance with NECA/IESNA 501.
D. Provide required support and attachment in accordance with Section 260529.
E. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.
F. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to

center of luminaire.
G. Install accessories furnished with each luminaire.
H. Bond products and metal accessories to branch circuit equipment grounding conductor.
I. Install lamps in each luminaire.

3.04 FIELD QUALITY CONTROL
A. Inspect each product for damage and defects.
B. Operate each luminaire after installation and connection to verify proper operation.
C. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or

replace excessively noisy ballasts as determined by Architect.
3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

3.06 CLEANING
A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,

fingerprints, paint, or other foreign material and restore finishes to match original factory finish.
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3.07 CLOSEOUT ACTIVITIES
A. Demonstration:  Demonstrate proper operation of luminaires to Architect, and correct

deficiencies or make adjustments as directed.
3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.
END OF SECTION
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SECTION 271000
STRUCTURED CABLING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Communications system design requirements.
B. Copper cable and terminations.
C. Communications outlets.
D. Communications grounding and bonding.
E. Communications identification.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 260526 - Grounding and Bonding for Electrical Systems.

1. Includes intersystem bonding termination.
C. Section 260533.13 - Conduit for Electrical Systems.
D. Section 260533.16 - Boxes for Electrical Systems.
E. Section 262726 - Wiring Devices.

1.03 REFERENCE STANDARDS
A. NECA/BICSI 568 - Standard for Installing Commercial Building Telecommunications Cabling.
B. NFPA 70 - National Electrical Code.
C. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set.
D. TIA-568.2 - Balanced Twisted-Pair Telecommunications Cabling and Components Standards.
E. TIA-569 - Telecommunications Pathways and Spaces.
F. TIA-606 - Administration Standard for Telecommunications Infrastructure.
G. TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for Customer

Premises.
H. UL 444 - Communications Cables.
I. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers.
J. UL 1863 - Communications-Circuit Accessories.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of other utilities or obstructions
within the spaces dedicated for communications equipment.

2. Coordinate arrangement of communications equipment with the dimensions and
clearance requirements of the actual equipment to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. Product Data:   Provide manufacturer's standard catalog pages and data sheets for each

product.
B. Evidence of qualifications for installer.
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C. Field Test Reports.
D. Project Record Documents:  Prepared and approved by BICSI Registered Communications

Distribution Designer (RCDD).
1. Record actual locations of outlet boxes and distribution frames.
2. Show as-installed color coding, pair assignment, polarization, and cross-connect layout.
3. Identify distribution frames and equipment rooms by room number on drawings.

E. Operation and Maintenance Data:  List of all components with part numbers, sources of supply,
and operation and maintenance instructions; include copy of project record documents.

1.06 QUALITY ASSURANCE
A. Installer Qualifications:  A company having at least 3 years experience in the installation and

testing of the type of system specified, and:
1. Employing a BICSI Registered Communications Distribution Designer (RCDD).
2. Supervisors and installers factory certified by manufacturers of products to be installed.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.
B. Keep stored products clean and dry.

1.08 WARRANTY
A. Furnish guarantee covering all work in this section for a period of one (1) year after Date of

Substantial Completion.
PART 2  PRODUCTS
2.01 SYSTEM DESIGN

A. Provide a complete permanent system of cabling and pathways for voice and data
communications, including cables, conduits and wireways, pull wires, support structures,
enclosures and cabinets, and outlets.
1. Comply with TIA-568 (SET) (cabling) and TIA-569 (pathways) (commercial standards).
2. Provide fixed cables and pathways that comply with NFPA 70 and TIA-607 and are UL

listed or third party independent testing laboratory certified.
3. Provide connection devices that are rated for operation under conditions of 32 to 140

degrees F at relative humidity of 0 to 95 percent, noncondensing.
4. In this project, the term plenum is defined as return air spaces above ceilings, inside

ducts, under raised floors, and other air-handling spaces.
B. Main Distribution Frame (MDF):  Centrally located support structure for terminating horizontal

cables that extend to telecommunications outlets, functioning as point of presence to external
service provider.  See drawings for location of MDFs.

C. Intermediate Distribution Frames (IDF):  Support structures for terminating horizontal cables
that extend to telecommunications outlets.  See drawings for location of IDFs.

D. Cabling to Outlets:  Specified horizontal cabling, wired in star topology to distribution frame
located at center hub of star; also referred to as "links".

2.02 COPPER CABLE AND TERMINATIONS
A. Copper Horizontal Cable:

1. Description:  100 ohm, balanced twisted pair cable complying with TIA-568.2 and listed
and labeled as complying with UL 444.
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2. Cable Type - Voice and Data:  TIA-568.2 Category 6 UTP (unshielded twisted pair); 23
AWG.

3. Cable Capacity:  4-pair.
4. Cable Applications:  Use listed NFPA 70 Type CMP plenum cable unless otherwise

indicated.
5. Cable Jacket Color - Voice and Data Cable:  Blue.

B. Copper Cable Terminations:  Insulation displacement connection (IDC) type using appropriate
tool; use screw connections only where specifically indicated.

C. Jacks and Connectors: Modular RJ-45, non-keyed, terminated with 110-style insulation
displacement connectors (IDC); high impact thermoplastic housing; suitable for and complying
with same standard as specified horizontal cable; UL 1863 listed.
1. Performance:  500 mating cycles.
2. Voice and Data Jacks:  8-position modular jack, color-coded for both T568A and T568B

wiring configurations.
D. Copper Patch Cords:

1. Description:  Factory-fabricated 4-pair cable assemblies with 8-position modular
connectors terminated at each end.

2. Patch Cords for Patch Panels:
a. Quantity:  One for each pair of patch panel ports.
b. Length:  3'-0" .

3. Patch Cords for Work Areas:
a. Quantity:  One for each work area outlet port.
b. Length:  10'-0" feet .

2.03 COMMUNICATIONS OUTLETS
A. Outlet Boxes:  Comply with Section 260533.16.

1. Provide depth as required to accommodate cable manufacturer's recommended minimum
conductor bend radius.

2. Minimum Size, Unless Otherwise Indicated:
a. Voice Only Outlets:  4 inch by 2 inch by 2-1/8 inch deep (100 by 50 by 54 mm) trade

size.
b. Data or Combination Voice/Data Outlets:  4 inch square by 2-1/8 inch deep (100 by

54 mm) trade size.
B. Wall Plates:

1. Comply with system design standards and UL 514C.
2. Accepts modular jacks/inserts.
3. Wall Plate Material/Finish - Flush-Mounted Outlets:  High impact thermoplastic, color to be

selected by Architect.
2.04 GROUNDING AND BONDING COMPONENTS

A. Comply with TIA-607.
2.05 IDENTIFICATION PRODUCTS

A. Comply with TIA-606.
2.06 SOURCE QUALITY CONTROL

A. Factory test cables according to TIA-568 (SET).
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PART 3  EXECUTION
3.01 INSTALLATION - GENERAL

A. Comply with latest editions and addenda of TIA-568 (SET) (cabling), TIA-569 (pathways),
TIA-607 (grounding and bonding), NECA/BICSI 568, NFPA 70, and as specified in PART 2.

B. Grounding and Bonding:  Perform in accordance with TIA-607 and NFPA 70.
C. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 078400.
3.02 INSTALLATION OF  PATHWAYS

A. Install pathways with the following minimum clearances:
1. 48 inches from motors, generators, frequency converters, transformers, x-ray equipment,

and uninterruptible power systems.
2. 12 inches from power conduits and cables and panelboards.
3. 5 inches from fluorescent and high frequency lighting fixtures.
4. 6 inches from flues, hot water pipes, and steam pipes.

B. Conduit, in Addition to Requirements of Section 260533.13:
1. Arrange conduit to provide no more than the equivalent of two 90 degree bend(s) between

pull points.
2. Conduit Bends:  Inside radius not less than 10 times conduit internal diameter.
3. Arrange conduit to provide no more than 100 feet between pull points.
4. Do not use conduit bodies.

C. Outlet Boxes:
1. Coordinate locations of outlet boxes provided under Section 260533.16 as required for

installation of telecommunications outlets provided under this section.
a. Mounting Heights: Unless otherwise indicated, as follows:

1) Telephone and Data Outlets:  18 inches above finished floor.
2) Telephone Outlets for Forward-Reach Wall-Mounted Telephones:  48 inches

above finished floor to top of telephone.
b. Orient outlet boxes for vertical installation of wiring devices unless otherwise

indicated.
3.03 INSTALLATION OF EQUIPMENT AND CABLING

A. Cabling:  
1. Do not bend cable at radius less than manufacturer's recommended bend radius; for

unshielded twisted pair use bend radius of not less than 4 times cable diameter.
2. Do not over-cinch or crush cables.
3. Do not exceed manufacturer's recommended cable pull tension.
4. When installing in conduit, use only lubricants approved by cable manufacturer and do not

chafe or damage outer jacket.
B. Service Loops (Slack or Excess Length):  Provide the following minimum extra length of cable,

looped neatly:
1. At Distribution Frames:  120 inches.
2. At Outlets - Copper:  12 inches.

C. Copper Cabling:
1. Category 5e and Above:  Maintain cable geometry; do not untwist more than 1/2 inch from

point of termination.
2. For 4-pair cables in conduit, do not exceed 25 pounds pull tension.
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3. Use T568B wiring configuration.
D. Identification:

1. Use wire and cable markers to identify cables at each end.
2. Use manufacturer-furnished label inserts  to identify each jack at communications outlets

with unique identifier.
3.04 FIELD QUALITY CONTROL

A. Comply with inspection and testing requirements of specified installation standards.
B. Visual Inspection:

1. Inspect cable jackets for certification markings.
2. Inspect cable terminations for color coded labels of proper type.
3. Inspect outlet plates and patch panels for complete labels.
4. Inspect patch cords for complete labels.

C. Testing - Copper Cabling and Associated Equipment:
1. Category 5e and Above Links:  Perform tests for wire map, length, attenuation, NEXT, and

propagation delay.
D. Final Testing:  After all work is complete, including installation of telecommunications outlets,

and telephone dial tone service is active, test each voice jack for dial tone.
END OF SECTION
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SECTION 281000
ACCESS CONTROL

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Integrated security management system.
1.02 REFERENCES

A. Electronic Industries Alliance (EIA):
1. RS232C - Interface between Data Terminal Equipment and Data Communications

Equipment Employing Serial Binary Data Interchange.
2. RS485 - Electrical Characteristics of Generators and Receivers for use in Balanced Digital

Multi-Point Systems.
B. Federal Communications Commission (FCC):

1. FCC Part 15 - Radio Frequency Device.
2. FCC Part 68 - Connection of Terminal Equipment to the Telephone Network.

C. Federal Information Processing Standards (FIPS):
1. Advanced Encryption Standard (AES) (FIPS 197).
2. FIPS 201: Personal Identity Verification (PIV) of Federal Employees and Contractors.

D. National Fire Protection Association (NFPA):
1. NFPA70 - National Electrical Code.

E. Homeland Security Presidential Directive 12 (HSPD-12).
F. Underwriters Laboratories (UL):

1. UL294 - Access Control System Units.
2. UL1076 - Proprietary Burglar Alarm Units and Systems.

1.03 SECURITY MANAGEMENT SYSTEM DESCRIPTION
A. The Integrated Security Management System (ISMS) shall function as an electronic access

control system and shall integrate the alarm monitoring, CCTV, digital video, ID badging and
database management into a single platform. ISMS shall function as a one-stop gateway for all
the access control needs. A modular and network-enabled architecture shall allow maximum
versatility for tailoring secure and dependable access and alarm monitoring solutions.  The
following definitions are applicable for the system:
1. Access Card: A coded employee card, usually the size of a credit card, recognizable to

the access control system and read by a reader to allow access. It can be used for photo
identification of the cardholder and for other data collection purposes. Card technologies
include magnetic strips, wiegand-effect, proximity (active/passive), barium ferrite, and
smart/intelligent cards.

2. Abstract Device: An Abstract Device (ADV) is a logical representation of a physical device.
The ADVs can be associated with any hardware device, including communication
interfaces, panels, alarm points, entrances, and CCTV equipment. The ADVs help in
monitoring the device status and controlling the actions of a physical device through the
Control Map, Floor Plan, or Alarm View.

3. Access Control System: An interconnected set of controllers, managing the entrance and
exit of people through secure areas.

4. Access Level: The door or combination of doors and/or barriers an individual is authorized
to pass through.

5. Anti-Pass back (Anti-Tailgating): This feature protects against more than one person using
the same card or number. It defines each system card reader and card ID number as IN,
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OUT or other. Once a card is granted access to an IN reader, it must be presented to an
OUT reader before another IN reader access is granted. Cards will continue to have
access to all authorized OTHER readers.

6. Alarm: A signal that indicates a problem.
7. Alarm input: A device that is monitored by the access control panel. An alarm signal will

be generated if the device is activated.
8. Badge: Badge is a template or a design for creating a card. The system includes a full-

featured badge layout utility for designing, creating, and printing badges. Badge design
includes magnetic stripe encoding, bar coding, signatures, and so on.

9. Bar Code: A method of encoding information using lines and blank spaces of varying size
and thickness to represent alphanumeric characters.

10. Biometrics: A general term for the verification of individuals using unique biological
characteristics (i.e. fingerprints, hand geometry, voice analysis, the retinal pattern in the
eye).

11. Card and Card Holder: A card is an identity proof of a person and a card holder is a
person who holds the card. Multiple cards can be assigned to a single card holder to
provide different access.

12. Controller: A microprocessor based circuit board that manages access to a secure area.
The controller receives information that it uses to determine through which doors and at
what times cardholders are granted access to secure areas. Based on that information,
the controller can lock/unlock doors, sound alarms, and communicate status to a host
computer.

13. Communication Port: A hardware device that allows a computer to communicate with
external devices.

14. Card Reader: A device that retrieves information stored on an access card and transmits
that information to a controller.

15. Network or Digital Video Recorder (DVR): A security system device that records the video
from the surveillance cameras (IP and/or Analog) on a hard disk.

16. Door: A generic term for a securable entry way. In many access control applications a
"door" may actually be a gate, turnstile, elevator door, or similar device.

17. Duress: Forcing a person to provide access to a secure area against that person's wishes.
18. Guard Tour: A defined route of a security guard.
19. Host Computer: The central controlling computer from which access control software

applications are run.
20. Input: An electronic sensor on a controller that detects a change of state in a device

outside the controller
21. Keypad: An alphanumeric grid which allows a user to enter an identification code. A flat

device which has buttons that may be pressed in a sequence to send data to a controller,
and which differs from a typewriter-like computer board.

22. Online Help: A reference program within most software programs that provides basic
descriptions and instructions on how to use that software program.

23. Output Relay: A device that changes its state upon receiving a signal from a controller.
Typically the state change prompts an action outside of the controller such as activating or
inactivating a device. The auxiliary relays found in access control panels or NODES that
control external devices.

24. Reader: A device that "receives" an identification code from a card, key tag, magnetic
stripe card, bar code card, or related item. Refers to the "front end" that a user must
interact with to allow access. Readers can be keypads, card readers, proximity readers,
and so on.

25. RS232: A serial communication protocol used for connecting data terminal devices.
RS-232 is the most commonly used communication protocol.
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26. Server: The host computer, which has the ISMS functions.
27. Shunt Time: The length of time a door open alarm is suppressed (shunted) after a valid

card access or free egress request. This time should be just enough to allow a card user
to open a door or gate, pass through, and then close it.

28. Time zones: "Schedules" that allow cards to function or not function depending on the
time of day. This is used to limit access to the facility. The schedule may include not only
time but which days of the week a card is valid.

29. Wiegand Card: An access control card based on the Wiegand effect. Small bits of
specially processed wire are embedded in the card in a pattern that uniquely identifies the
card. This identification information can then be decoded by a Wiegand reader.

30. Wiegand Reader: A reader capable of reading the information encoded on a Wiegand
card.

31. Video Management System (VMS): An enterprise-class video management and storage
solution.

1.04 SUBMITTALS
A. Product Data: Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

B. Verification Samples: For each finish product specified, two samples, minimum size 6 inches
(150 mm) square representing actual product, color, and patterns.

C. Manufacturer's Product Data:  Submit manufacturer's data sheets indicating systems and
components proposed for use.

D. Shop Drawings: Submit complete shop drawings indicating system components, wiring
diagrams and load calculations.

E. Record Drawings:  During construction maintain record drawings indicating location of
equipment and wiring.  Submit an electronic version of record drawings for the Security
Management System not later than Substantial Completion of the project.

F. Operation and Maintenance Data:  Submit manufacturer's operation and maintenance data,
customized to the Security Management System installed.  Include system and operator
manuals.

G. Maintenance Service Agreement: Submit a sample copy of the manufacturer's maintenance
service agreement, including cost and services for a two year period for Owner's review.

1.05 QUALITY ASSURANCE
A. Manufacturer:  Minimum ten years experience in manufacturing and maintaining Security

Management Systems.  Manufacturer shall be Microsoft Silver Certified.
B. Installer must be certified by Honeywell Integrated Security Dealer Service Certification

Program (DSCP).
1.06 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.
1.07 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's recommended limits.
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1.08 WARRANTY
A. Manufacturer's Warranty:  Submit manufacturer's standard warranty for the security

management system.
PART 2 PRODUCTS
2.01 MANUFACTURERS 

A. Approved manufacturers:
1. Honeywell Commercial Security. All product models listed in this specification are

products of this manufacturer.
2. Or equal.

2.02 INTEGRATED SECURITY MANAGEMENT SYSTEM
A. Product: WIN-PAK Access System as manufactured by the Honeywell Security Group.
B. The Integrated Security Management System (ISMS) shall function as an electronic access

control system and shall integrate the alarm monitoring, CCTV, digital and network video, ID
badging and database management into a single platform. ISMS shall function as a one-stop
gateway for all the access control needs. A modular and network-enabled architecture shall
allow maximum versatility for tailoring secure and dependable access and alarm monitoring
solutions. The ISMS shall offer a security management software suite that includes all the
features bundled in the following three editions:
1. Professional Edition (PE): Shall include all the features of Standard Edition plus the

following additional features: Unrestricted concurrent users, multiple communication
servers, 255 IP connections per communication server, 100,000 card holders and
PRO3200, PRO2200, NetAXS-123, NetAXS-4, N1000/PW2000, NS2 and NS2+ panel
support.

C. ISMS Components:
1. The ISMS shall be divided into three components: Database Server, Communication

Server, and User Interface. These components shall run on a single computer or on
multiple computers, allowing flexibility in configuring a networked system.
a. Database Server: The database server is used for storing the database tables. This

data is accessible to communication server and user interface for retrieving and
generating the reports. The database server shall be installed on the client computer
or any other computer connected to the network.

b. Communication Server: The communication server routes user interface requests as
well as the access transactions to the panel. The panel in-turn processes the
transactions and sends the information to the database server as well as responses
to the user interface through the communication server. When the communication
server is sending information to the database server, it can also receive a request
from the user interface. In this scenario, the communication server considers the user
request as a higher priority and stops the panel-database server communication until
the user request is processed. The communication server shall be installed on the
client computer or any other computer connected to the network.

c. User Interface (ISMS Client): The user interface helps ISMS operators to
communicate with the access control system. The user interface shall be installed on
the computer where the database server or the communication server is installed or
any other computer connected to the network. Several client computers can be run
simultaneously and can access the single database server simultaneously. The
number of client computers varies based on the licensing information of ISMS.

2. The ISMS includes the Command File Server: A command file server provides text files
containing device instructions that shall be stored in the command files database. The
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commands in the command files can be sent to the devices automatically on receiving,
acknowledging, or clearing an alarm. Also, the command files can be manually executed.
a. Guard Tour server: A guard tour is a defined series of check points a guard must

activate within a given amount of time. The check points are readers or input points
where the guard presents the card or presses the button.

b. Tracking and Muster Server: A muster server is enabled in the event of an
emergency and allows the card holders to swipe the readers. Muster areas are
logical areas that contain readers to be used by the card holders, only if there is a call
for muster (in the event of a disaster, for example).

c. Schedule Server: A schedule server schedules the list of events to be performed at a
predetermined time and intervals such as hourly, daily, or monthly.

d. Video Management Server: A video management server provides interface to
connect to various DVR's/NVR's. In addition, it also provides CCTV control with live
monitor display, PTZ control of cameras and video playback operations.

D. Integrated Security Management System Operational Requirements:
1. The ISMS shall be a modular and network-enabled access control system capable of

controlling multiple remote sites, alarm monitoring, video imaging, ID badging, paging,
digital video and CCTV switching and control that allows for easy expansion or
modification of inputs and remote control stations. The ISMS control at a central computer
location shall be under the control of a single software program and shall provide full
integration of all components. It shall be alterable at any time depending upon facility
requirements. The ISMS reconfiguration shall be accomplished online through system
programming.

2. The ISMS application shall have the major functional capabilities (considered essential for
the system) categorized as follows:
a. General:

1) All the databases shall have the ability to add, delete, report, view, and edit
information.

2) All the system transactions shall be saved in a retrievable file.
3) All the events shall be logged by date and time.
4) All the system transactions or selected system transactions shall be saved in a

disk file.
5) The end-user shall have the provision to make any system configuration

changes such as, but not limited to door open time, door contact shunt time,
point and reader names, when and where a cardholder is valid, and the ability to
add or modify card databases at any time.

6) Shall support "Global Anti-pass back", feature allowing cardholder to enter/exit
any such defined card reader on the same intelligent control panel or RS-485
drop-line consisting of 2 and 4 door controllers.

7) Anti-pass back modes shall include: hard (no forgiveness), soft (allows access
but generates an alarm event) and timed for all readers on the intelligent
controller, on specified reader or card for a definable period of time up to 32,000
seconds.

8) Shall support the "Duress" feature, where a PIN is used in conjunction with a
card read; the numbers of digits are selected using the keypad where the PIN
number is a value different from the normal PIN.

9) Shall support the "Two card holder" rule, where two valid, non-identical "cards"
must be used within a 20 second period to grant access.

10) Shall have the option to display the time when a card holder using a reader has
accessed (opened) the door or the card was used, but the door was not opened.
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11) Shall support the "Latch mode" operation where the first card read unlocks the
door and the second card read locks it.

12) Shall provide a mode of system operation that stores system commands not
accepted by the hardware.

13) Shall provide a mode of system operation that requires the operator to enter a
response to an event when acknowledging it from the alarm view window.

14) Shall provide a mode of system operation that allows acknowledged alarms to
be automatically cleared.

15) Shall provide a mode of system operation where when an acknowledged, but
not cleared event will be reissued requiring acknowledgement when the event
changes to an alarm or trouble state.

16) Shall provide a mode of system operation that does not allow the operator to
clear an alarm before prior to it being restored to normal.

17) Shall provide the ability for manual operator control of system output relays. The
manual functions shall include the ability to energize, de-energize, return to time
zone, or pulse the output relay. The pulse time shall be a programmable setting.

18) Shall provide the ability for manual operator control of system doors. The
manual functions shall include the ability to Lock, Un-Lock, Disable, Card only,
Card-Pin only, Pin only, exit only and site code only.

19) Shall provide the ability to automatically display stored "video image" of
cardholder, and switch real-time camera from CCTV or digital video server to
card reader location for specific card usage.

20) The cardholder "video image" pop-up shall be activated based on a priority level
set to the cardholder or reader. Information in the pop-up shall include, but not
be limited to the card holder's primary image a live video pop-up showing the
person who initiated the pop-up, entrance name, time, date, cardholder name,
and status. User shall be able to display up to 40 note fields. The size of the
pop-ups shall be adjustable by the operator.

21) Shall support multiple card reader technology including: Proximity, Wiegand
effect, Biometrics, Magnetic stripe, Bar Code, Keypad, Card/keypad (PIN), High-
speed long range Vehicle ID, and Smart Card.

22) Shall provide an option for taking scheduled automatic backups of any or all
database system files. A means to restore these files from a simple menu shall
exist.

23) Shall provide the ability to address up to 255 serial communication ports per
communication server, where each port can be configured for either hardwired,
or dial-up. When configured for dial-up, any one port can support multiple dial-up
locations.

24) Communication from the access control communication server to the remote
intelligent control panels shall be selectable. Communication options shall be
RS-232 directly to the intelligent control, via RS-485 converter, dial-up, leased
line from a defined communication port or by LAN/WAN using an IP address for
direct connection to the intelligent controller via network interface card. When
using IP addressing it shall be un-acceptable to use a communication port
converter device on the communication server side of the transmission. A
minimum of 255 such IP connections shall be allowed per communication
server.

25) All commands and updates to the panels shall be verified and shall
automatically retry if communications fail.

26) Shall provide a system scheduler that shall automatically: Call remote locations
to retrieve history transactions and update panel information, including time and
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date, Activate or deactivate cards locally or at remote dial-up sites, Initiate a pre-
programmed command event/action, Synchronize system to intelligent controller
time, Run a pre-defined (template) History report, Run a pre-defined (template)
Card Holder report, Card frequency report defined by reader(s), over a defined
period of time with disposition options to automatically report or report and de-
activate card or change the access level of the card, Frequency shall be defined
as Never, Now, Once, Hourly, Daily, and Weekly, Once per 2 weeks, and
Monthly.

27) Shall provide drop boxes for all system-required information that the user has
previously entered.

28) Shall provide the ability to initiate an email (via SMTP) or page to a paging
system based on a transaction state. A transaction state shall be defined as but
not limited to Normal, Alarm, Trouble, Ajar, Trace, Not Found, Anti-Pass back
Violation, PIN Violation, Time Zone Violation, Site Code Violation, Door Used,
Duress, No Second Card Presented, Trace Card or Expired Card, and System
Alarms including, Panel Com, Panel Power Failure, Modem Pool, Guard Tour,
and Tamper. Intrusion partition events including but not limited to: Alarm, Alarm
Cancel, Aram Away, Arm Stay, Auto Arm, Auto Disarm, Bypass, Disarm, Early
Arm, Early Disarm, Fail to Arm, Fail to Disarm, Normal, Not Ready, Part Arm,
Quick Arm, Recent Close, Remote Arm, Remote Disarm, Unbypass, User Code
Added, User Code Deleted, user Code Edited. Intrusion zone events including
but not limited to: Alarm, Alarm Restore, Bypass, Fault, Fault Restore, Normal,
Trouble, Trouble Restore, and Unbypass. Intrusion output events including but
not limited to: Alarm, Communication Loss, Normal, Tamper, and Tamper
Restore. Intrusion panel events including but not limited to: Access Denied,
Automatic Test, Comm Fail, Comm Restore, Faults, Faults Restore, Line
Restore, Line Trouble, Manual Test, Pager Restore, Pager Trouble, AC Restore,
AC Trouble, Alarm, Battery Low, Battery Low Restore, Disarm, Normal, Recent
Close, Reset, Panic Alarm, Power Up, Program begin, Program Changed,
Program End, System Shutdown, System Shutdown Restore, Tamper Alarm,
Tamper Restore, Test End, Test Start, Time/Date changed.

29) Shall include a "host grant" mode of operation that requires the host computer to
grant accesses to "valid" cards. An alternate host grant mode shall allow the
card access information to be downloaded along with unlocking the door for
"valid" cards.

b. Cards: Shall provide a simple card and card holder database import utility. The utility
shall be password protected and accessible only to administrators of the access
control system. Information that can be imported shall include but not be limited to:
First Name, Last Name, Card Number, Activation Date, De-activation Date, Status,
up to 40 note fields and Photo Images. A simple CSV (comma separated value) file
shall be used for the importing of data and image file names.

c. Access Levels: Shall provide an option to define specific access times and specific
readers for access. Shall provide a template of a defined access level detail, where
changes can be made to the template and saved as a new access level detail.

d. Video Management Server: Shall support the following Recorders: MAXPRO NVR,
MAXPRO NVR HYBRID, RapidEye, HRDP, and Fusion from Honeywell.

e. Camera Control:
f. Alarm Monitoring - Alarms Only View:
g. Alarm Monitoring/System Control - Tree View: Shall provide the ability for dynamic

alarm monitoring of alarm points in real time on the system computer's video display
terminal.
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h. Operator Database: Shall allow the assignment of operator levels to define the
system components that each operator has access to view, operate, change, or
delete.

i. Access Control Panels: Shall provide ability to program Action Messages and assign
an alarm event priority. .

j. Reports: Shall provide Card holder report capability with filter options to define
door(s) that a card holder has access to, reporting card holder name, Card(s), Access
Level/schedules, Activation/Expiration.

k. Tracking/Muster Report: A tracking feature shall allow the system operator to identify
an area and the person(s) in that area.

l. Time Zones: Time zone definitions shall include Starting time, Ending time, Days of
the week, and Holiday override.

m. Floor Plan Graphic: Shall provide the ability to import floor plan graphics stored in a
WMF format.

n. Remote Locations: Shall provide the ability to place remote control panels in an
offline mode. In the offline mode, the remote control panels shall retain all panel
history events. The amount of historical events shall be limited to the panels' buffer
capacity.

o. Guard Tour: Guard Tour shall allow the operator to program a series of guard check
points that must be activated to accomplish the task of a Guard Tour.

p. ID Badging System/Video Image System: Shall allow any card data fields to be
assigned to a badge.

q. Networking: Shall provide networking capabilities (LAN or WAN) as allowed by the
computer's operating system license.

E. ISMS Hardware and Software Requirements:
1. The ISMS shall be installed in a computer that supports 1 to 100 readers, 5,000 cards,

and 8 communication ports. The recommended hardware requirements to fulfill this
installation are:
a. Processor: Quad Core Intel Xeon® .
b. CPU: 2.4 GHz.
c. RAM: 4 Gigabytes (GB).
d. Hard Disk: 250 GB SATA or SCSI.
e. Serial Communication Ports: 2.
f. Secondary Storage: Tape or DVD burner.
g. Printer port: 1 (2 if badging).
h. Monitor Display: Size: 17 Inches SVGA, Resolution: 1024 x 768, Colors: True color.
i. Pointing Device: Mouse (USB preferred).
j. Operating System: Microsoft Windows 7 SP1.
k. Database: Microsoft SQL Server2012 Express Edition.

F. Hardware Requirements:
1. Intelligent Controllers:

a. Distributed architecture shall allow controllers to operate independently of the host.
The architecture shall place key access decisions, event/action processing, and
alarm monitoring functions within the controllers, eliminating degraded mode
operation.

b. Flash memory management shall support firmware updates and revisions to be
downloaded to the system. Upgrades to the hardware and software shall occur
seamlessly without the loss of database, configurations, or historical report data.
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c. Manufacturers: Subject to compliance with requirements, provide Field Controllers or
comparable product by one of the following:
1) Honeywell NetAXS Controller (NetAXS-123 and NetAXS-4 are the two types of

NetAXS controllers).
2) Honeywell P-Series Controller (PRO-2200 (Legacy), PRO-3200 are the types of

P-Series controllers).
3) Intelligent Controller Board: Honeywell Security PRO32IC
4) Honeywell N-1000 or PW-2000 Controller (Legacy only).
5) Honeywell Security NS2 or NS2+ (Legacy only).

2. Field Hardware:
a. The security management system shall be equipped with access control field

hardware required to receive alarms and administer all access granted/denied
decisions. All field hardware shall meet UL requirements.

b. Intelligent Controller Board: Honeywell Security PRO32IC
c. Dual Reader Module (DRM): Honeywell Security PRO32R2
d. Alarm Input Module (AIM): Honeywell Security PRO32IN. 16 Inputs 2 Outputs.
e. Relay Output Module (ROM): Honeywell Security PRO32OUT. 16 Outputs 2 Inputs.

G. System Integrations:
1. Network and Digital Video Recording Systems:

a. The Security Management System shall provide fully integrated support for a
powerful network and digital video recording and transmission system. The Security
Management System shall record, search and transmit video, and shall provide users
with live, pre and post- event assessment capabilities. The NVRs/DVRs shall be
seamlessly integrated with existing video equipment and incorporated into any
TCP/IP network. The NVRs/DVRs shall provide multiple levels of integration with the
Security Management System software, providing control of the network or digital
video system from the access control application.

b. WIN-PAK shall support the following Network (NVRs) and Digital Video Recorders
(DVRs).
1) MAXPRO NVR.
2) MAXPRO NVR HYBRID.
3) Rapid Eye (Legacy only).
4) Fusion (Legacy only).

2. Access Control Panels(Controllers):
a. Honeywell P-Series Controller (PRO-2200 (Legacy), PRO-3200 are the types of P-

Series controllers), Honeywell NetAXS Controller (NetAXS-123 and NetAXS-4 are
the two types of NetAXS controllers). Honeywell N-1000, PW-2000, NS2, and NS2+
Controller are legacy controllers and are listed for reference to existing systems only.

b. P Series Panels shall have the following capabilities:
1) Supports ABA and WIEGAND card formats.
2) Types of P-Series panels are: PRO-2200, PRO-3200.
3) Eight SIO Boards are included in the PRO-2000 panel. A maximum of 16 SIO

boards are supported by the PRO-3200 panel. SIO boards enable extended
input and output capabilities to the panel.

4) Readers, inputs, and outputs that can be connected to the panel are based on
the type of SIO Board that is added to the panel. The SIO Board types include
16-Zone Input/Output (16 inputs, 2 outputs, and 0 readers), 16-Relay Output (0
inputs, 16 outputs, and o readers), 2-Reader I/O (2 inputs, 8 outputs, and 6
readers), and 1-Reader I/O (1 input, 2 outputs, and 2 readers).

c. NetAXS Panels shall have the following capabilities:
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1) Types of NetAXS panels available are: NetAXS-4 panel and NetAXS-123 panel.
2) Panels (NetAXS-123 and NetAXS-4) are called as Gateway panels when added

directly to the communication server.
3) NetAXS-4 Gateway panel supports the downstream devices feature. This

feature shall extend the input and output capabilities of the NetAXS-4 panels.
4) NX4IN and NX4OUT

(a) NX4IN is a 32 input and 0 output downstream add on device
(b) NX4OUT is a 2 input and 16 output downstream add on device

5) Supports only the WIEGAND card format. The NetAXS panel allows multiple
sets of card numbers and site codes embedded in a card format. These multiple
embedded sets will be represented as A, B, C, and D sets of card numbers and
site codes. The A set shall be used as the default / primary card and site code
numbers. The resulting maximum length of the card number will be 64-bits in
length (20-digit card number). This is the reason that the system defaults will
incorporate the ability to select a 20-digit card number size in addition to the
existing 5, 12 and 16 digit

6) Supports 128 time slots and 256 holidays (per holiday group). Holidays shall be
definable in two different holiday types thus allowing for different operational
time definitions for each holiday type. The NetAXS panels shall have a provision
to add a new time zone while within the panel database. After creating the new
time zone, it shall be added to the Time Zones database and applied to the
panel's database.

7) Panel options such as Anti-passback, Groups, Forgiveness, Continuous Card
Reads, Reverse Read LEDs, Host Grant, Site Codes, and Command File can
be set for providing access to the readers, input points, and output points
attached to the NetAXS panels.

8) NetAXS-4 panel shall allow configuring of 14 inputs with default values.
NetAXS-123 panel shall allow configuring 17 inputs with default values.

9) NetAXS-4 panel shall allow configuring of 16 inputs with default values.
NetAXS-123 panel shall allow configuring 14 inputs with default values.

10) NetAXS-4 panel shall support 4 readers. NetAXS-123 shall support 6 readers
controlling 3 doors where the "A" reader is the primary reader for the door and
the "B" reader is the Out reader for the door when so used. The B Reader can
be programmed separately regarding name, Advanced Options, Anti-Passback
configuration, and Intrusion support. The B Reader cannot work alone as a
Reader only. When used, the B reader will be tied to the A reader in terms of the
interlock relationships pertaining to Door operation. The Advanced Options
selection shall provide several advance features not normally used in the typical
system and thus the reason they are accessed separately to reduce confusion
for typical installations. For the NetAXS-123, Reader A and Reader B shall
support their own settings.

11) The Groups option shall be supported only by the NetAXS-4 panels. A maximum
of 64 groups shall be defined with a maximum of 76 relays.

d. N-1000 Series Panels (Legacy) shall have the following capabilities:
1) Stores 5,000 cards/key codes, expandable to 25,000 with memory upgrade.
2) Supports ABA and WIEGAND card formats.
3) Stores eight format (software) commands, allowing use of cards with various bit

structures and encoding schemes.
4) Supports an option to define 63 time zones. Each time zone shall include a start

time, end time, day of week specification and holiday specification. Time zones
may be assigned to cards via access levels to define when the card is allowed
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access. Time zones may be assigned to input points, to define when the input
points are shunted (de-activated). Time zones may be assigned to output points
(relays), to define when the output points are energized, for timed control of
doors or devices.

5) Supports setting of panel options such as anti-passback, groups, and keypads
for providing access for the readers, input points, and output points attached to
the panel.

6) Supports the use of card readers in conjunction with keypads, in which users are
required to enter a PIN, followed by a card, to gain access.

7) Supports an option to assign shunt times to input points, from 1-63 seconds,
minutes, or hours, and debounce times to input points, from 1-255 seconds.

8) Supports an option to assign pulse times to output points, from 1-63 seconds,
minutes, or hours.

9) Supports the option to interlock selected input and output points, in any
combination. An interlocked input or output point shall take action based upon a
change of state from another input or output point.

10) Stores 32 relay group definitions. Each group may be controlled with the same
options available for individual relays.

11) Supports an option to define 32 holidays, for override of normal system
operation.

12) Supports the followings mechanical and electrical specifications:
(a) Mechanical specifications: Height: 14.6 inches (370mm), Width: 12.6 inches

(320mm), Depth: 3.5 inches (89mm), Weight: 5.51 lb. (2.5kg).
(b) Electrical Specifications: 16.5VAC 50 VA or +24 VDC @ 1.25 Amps

e. NS2+ Series Panels (Legacy) shall have the following capabilities:
1) Stores 10, 000 cards/key codes. (NS2 = 2,000 cards/key codes)
2) Supports WIEGAND card format.
3) Stores eight format (software) commands, allowing use of cards with various bit

structures and encoding schemes.
4) Supports an option to define 63 time zones. Each time zone shall include a start

time, end time, day of week specification and holiday specification. Time zones
may be assigned to cards via access levels to define when the card is allowed
access. Time zones may be assigned to input points, to define when the input
points are shunted (de-activated).Time zones may be assigned to output points
(relays), to define when the output points are energized, for timed control of
doors or devices.

5) Supports setting of panel options such as anti-passback, groups, and key pads
for providing access for the readers, input points, and output points attached to
the panel.

6) Supports the use of card readers in conjunction with keypads, in which users are
required to enter a PIN, followed by a card, to gain access.

7) Supports an option to assign shunt times to input points, from 1-63 seconds,
minutes, or hours, and debounce times to input points, from 1-255 seconds.

8) Supports an option to assign pulse times to output points, from 1-63 seconds,
minutes, or hours. Output points shall also have the ability to report in change of
state status in the same way an alarm point would. This provides added
awareness of door operation in critical installations.

9) Supports the option to interlock selected input and output points, in any
combination. An interlocked input or output point shall take action based upon a
change of state from another input or output point.
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10) Supports an option to define 32 holidays, for override of normal system
operation. Holidays shall be definable in two different holiday types thus allowing
for different operational time definitions for each holiday type.

11) Supports the followings mechanical and electrical specifications:
(a) Mechanical specifications: Height: 14.6 inches (370mm), Width: 12.6 inches

(320mm), Depth: 3.5 inches (89mm), Weight: 5.51 lb. (2.5kg).
12) Electrical Specifications: 16.5VAC 50 VA or +24 VDC @ 1.25 Amps.

3. Intrusion Detection Panels:
a. Honeywell VISTA-128FBP, VISTA-250FBP Controllers, Honeywell VISTA -128BPT,

and Honeywell VISTA-250BPT.
1) General Requirements: The Security Management System shall support

hardwired and TCP/IP communication for the VISTA 128FBP/VISTA-250 FBP
panel. Each panel shall have 8 partitions and 15 zone lists. Zones, partitions,
and the top-level panel shall have an events page, with all supported events
present. Features:
(a) Disarm and unlock a door on card swipe.
(b) Arm and lock a door on card swipe.
(c) Common area arm/disarm.
(d) Access denied if intrusion system is in alarm or armed.
(e) Monitor and log intrusion system events and alarms in the Security

Management System.
(f) Associate intrusion system events and alarms to video surveillance

integrations.
b. Honeywell Galaxy Dimension Controllers: GALAXY__GD264, GALAXY_GD_48,

GALAXY_GD_96 GALAXY_GD_520, Firmware 6.02 and above, Ethernet module
firmware 2.08 and above controllers. Honeywell Galaxy Grade 3 Controllers:
GALAXY_144, GALAXY_20, Firmware 5.04/5.50 and above, Ethernet module
firmware 2.01 and above. Honeywell Classic Panel Controllers: GALAXY_60,
GALAXY_128, GALAXY_500, GALAXY_504, GALAXY_512, Firmware 4.50 and
above, Ethernet module firmware 2.10 and above.
1) Security Management System users are able to control and monitor Group and

zone status using the Security Management System client, and control the
individual zones and groups using Security Management System Access control
credentials. Depending on the combined user profiles and access permissions
defined in Security Management System, Security Management System
cardholder is allowed or denied permission to arm/disarm zones and groups.
The access control functionality of the intrusion panel is disabled when the
integration is operational. Features:
(a) Disarm a zone on a card swipe.
(b) Arm a zone on consecutive card swipes. Security Management System will

support definition of quantity of swipes required and the timeout time in
seconds to recognize consecutive swipes.

(c) Security Management System supports linking of intrusion panel users with
Security Management System cardholders.

(d) Security Management System operators may be given control permissions
for intrusion input and output alarms.

(e) Security Management System can associate alarm events with video
commands to look at current or historic footage.

(f) Security Management System stores and reports on intrusion events.
H. Controller for High Density Installations (PRO3200):
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1. Designed for high density installations. Supporting up to 16 readers per enclosure and 32
readers per intelligent controller along with up to 100,000 card capacity provides a
combination of small installation footprint and superior cost per door ratio.

2. The PRO22R1 provides I/O support for one card access reader, while the PRO32R2
supports two card access readers. Both interface with the intelligent control module
(PRO32IC). In the event that communication to the intelligent control module is lost, the
card access readers can be individually configured to allow entrance based on security
needs. This customization allows for a door to be configured as locked, unlocked, or
access only via valid facility code.

3. The PRO32OUT interfaces with the intelligent control module (PRO32IC) providing up to
12 or 16, Form C, 12 VDC, 2A relay output controls depending if the board is rack or tile-
mounted and power fail and panel tamper when tile mounted. Relays may be used for
elevator control, status annunciation and for general facility control, such as door
monitoring.

4. The PRO32IN interfaces with the intelligent control module (PRO32IC) providing 16
supervised alarm inputs and a dedicated power fail and panel tamper when tile mounted.
An analog to digital converter samples the input values and the digitized result is filtered
and processed. Filter parameters are configurable for each input point, resulting in the
ability to specify a custom End-Of-Line (EOL) resistance value, sensitivity range and
timing parameter.

5. The PRO3200 Series of access modules are designed to accommodate various mounting
options. Units can be mounted in a rack configuration (PRO22ENC1, PRO22ENC2 and
PRO22ENC5) when space is limited, or in a tile-mount configuration (PRO22ENC3).

6. PRO22ENC1 is a wall-mounted enclosure rack unit.
7. PRO22ENC2 is a 19 inch rack-mounted enclosure rack unit.
8. PRO22ENC5 is a rack unit which fits inside a customer's enclosure.

PART 3 EXECUTION
3.01 EXAMINATION

A. Examine site conditions to determine site conditions are acceptable without qualifications.
 Notify Owner in writing if deficiencies are found.  Starting work is evidence that site conditions
are acceptable.

3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
3.03 INSTALLATION

A. System, including but not limited to access control, alarm monitoring and reporting, time
management, and user identification cards shall be installed in accordance with the
manufacturer's installation instructions.

B. Supervise installation to appraise ongoing progress of other trades and contracts, make
allowances for all ongoing work, and coordinate the requirements of the installation of the
System.

3.04 FIELD TESTING AND CERTIFICATION
A. Testing: The control, alarm monitoring and reporting, time management, and user identification

cards shall be tested in accordance with the following:
1. Conduct a complete inspection and test of all installed access control and security

monitoring equipment. This includes testing and verifying connection to equipment of
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other divisions such as life safety and elevators.
2. Provide staff to test all devices and all operational features of the System for witness by

the Owner's representative and authorities having jurisdiction as applicable.
3. Correct deficiencies until satisfactory results are obtained.
4. Submit written copies of test results.

3.05 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 281523
INTERCOM ENTRY SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Intercom entry system and associated door/entry stations, interior stations, and accessories.
1.02 RELATED REQUIREMENTS

A. Section 078400 - Firestopping.
B. Section 087100 - Door Hardware:  Electrically operated door hardware, for interface with

intercom entry system.
C. Section 260526 - Grounding and Bonding for Electrical Systems.
D. Section 260533.13 - Conduit for Electrical Systems.
E. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction.
C. NFPA 70 - National Electrical Code.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of intercom stations with millwork, furniture, equipment, etc.
installed under other sections or by others.

2. Coordinate the work with other installers to provide power for equipment at required
locations.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Preinstallation Meetings:
1. Conduct meeting with facility representative to review intercom station and equipment

locations.
2. Conduct meeting with facility representative and other related equipment manufacturers to

discuss intercom entry system interface requirements.
C. Sequencing:

1. Do not install intercom stations until final surface finishes and painting are complete.
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each
system component. Include configurations, standard wiring diagrams, dimensions, finishes,
service condition requirements, and installed features.

B. Shop Drawings:  Include plan views indicating locations of system components and proposed
size, type, and routing of conduits and/or cables. Include system interconnection schematic
diagrams.

C. Field quality control test reports.
D. Project Record Documents:  Record actual locations of system components and installed wiring

arrangements and routing.
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1.06 QUALITY ASSURANCE
A. Comply with the following:

1. ADA Standards.
2. NFPA 70 (National Electrical Code).
3. Applicable TIA/EIA standards.

B. Installer Qualifications:  Company with minimum three years documented experience with
similar systems and providing contract maintenance service as a regular part of their business;
manufacturer's authorized installer.

C. Products:  Listed, classified, and labeled as suitable for the purpose intended.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
B. Store products in manufacturer's unopened packaging, keep dry and protect from damage until

ready for installation.
1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY
A. Provide minimum one year manufacturer warranty covering repair or replacement due to

defective materials or workmanship.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Intercom Entry System - Basis of Design:  Viking.
1. Or Equal.

2.02 INTERCOM ENTRY SYSTEM
A. Provide new intercom entry system consisting of required equipment, conduit, boxes, wiring,

connectors, hardware, accessories, system programming, etc. as necessary for a complete
operating system that provides the functional intent indicated.

B. System Description:
1. System Type:  Audio-video, analog .
2. System Capacity:  See drawings for exact quantities of door/entry and master stations.
3. Interface with Other Systems:

a. Provide products compatible with other systems requiring interface with intercom
entry system.

b. Interface with electrically operated door hardware as specified in Section 087100.
1) Capable of locking/unlocking/releasing controlled doors.

c. Interface with facility's video surveillance system.
1) Capable of viewing door/entry station cameras from video surveillance system.
2) Capable of viewing designated video surveillance system cameras from

intercom entry system interior stations.
C. Door/Entry Stations:

1. Vandal resistant, with tamper proof hardware.
2. Suitable for the environment where installed.
3. Provide means to initiate call to designated interior station(s).
4. Provide for hands-free two-way communication with interior station(s).
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5. Audio-Video Door/Entry Station:
a. Furnished with integral video camera for door/entry monitoring and visitor

identification.
b. Call Initiation:  Single button; initiates call to pre-determined interior station(s).
c. Finish:  Painted steel or stainless steel.
d. Mounting:  As indicated on drawings.
e. Features:

1) LED low-light video illumination.
2) PTZ (Pan/Tilt/Zoom) camera.

D. Interior Stations:
1. Audio-Video Master Station:

a. Provides for hands-free and handset two-way communication with designated
door/entry station(s) and other interior station(s).

b. Provide means for unlocking/releasing door corresponding to door/entry station
communication is established with.

c. Provide means to initiate video monitoring of connected door/entry station(s).
d. Mounting:  Wall or desk.
e. Features:

1) Adjustable audible call notification volume.
2) Adjustable communication volume.
3) Adjustable LCD screen brightness.
4) PTZ (Pan/Tilt/Zoom) camera control.

E. Accessories:
1. Provide components as indicated or as required for a complete operating system.
2. Wiring:  Provide manufacturer's recommended cables as indicated or as required for

connections between system components.
3. Provide accessory racks/cabinets as indicated or as required for equipment mounting.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that characteristics of system components are consistent with the indicated

requirements.
C. Verify that mounting surfaces are ready to receive system components.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Wiring Method for NFPA 70 Class 2/Class 3 Circuits:  Unless otherwise indicated or required by

NFPA 70, use wiring in conduit .
1. Conduit:  Comply with Section 260533.13.

D. Provide grounding and bonding in accordance with Section 260526.
E. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 078400.
F. Identify system wiring and components in accordance with Section 260553.
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3.03 FIELD QUALITY CONTROL
A. Test to verify wiring is free of shorts and grounds.
B. Prepare and start system in accordance with manufacturer's instructions.
C. Test system for proper operation.
D. Correct defective work, adjust for proper operation, and retest until entire system complies with

Contract Documents.
E. Submit detailed reports indicating inspection and testing results and corrective actions taken.

3.04 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
3.05 CLOSEOUT ACTIVITIES

A. Demonstration:  Demonstrate proper operation of system to Owner, and correct deficiencies or
make adjustments as directed.

B. Training:  Train Owner's personnel on operation, adjustment, and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
3.06 PROTECTION

A. Protect installed system components from subsequent construction operations.
END OF SECTION
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SECTION 284600
FIRE DETECTION AND ALARM

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fire alarm system design and installation, including all components, wiring, and conduit.
B. Transmitters for communication with supervising station.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping:  Materials and methods for work to be performed by this

installer.
B. Section 087100 - Door Hardware:  Electrically operated locks and door holder devices to be

monitored and released by fire alarm system.
C. Section 233300 - Air Duct Accessories:  Smoke dampers monitored and controlled by fire alarm

system.
1.03 REFERENCE STANDARDS

A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines.

B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design.
C. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage

(1000 V and less) AC Power Circuits.
D. NFPA 70 - National Electrical Code.
E. NFPA 72 - National Fire Alarm and Signaling Code.

1.04 SUBMITTALS
A. Evidence of designer qualifications.
B. Design Documents:  Submit all information required for plan review and permitting by

authorities having jurisdiction, including but not limited to floor plans, riser diagrams, and
description of operation:
1. Copy (if any) of list of data required by authority having jurisdiction.
2. NFPA 72 "Record of Completion", filled out to the extent known at the time.
3. Clear and concise description of operation, with input/output matrix similar to that shown in

NFPA 72 Appendix A-7-5-2.2(9), and complete listing of software required.
4. System zone boundaries and interfaces to fire safety systems.
5. Location of all components, circuits, and raceways; mark components with identifiers used

in control unit programming.
6. Circuit layouts; number, size, and type of raceways and conductors; conduit fill

calculations; spare capacity calculations; notification appliance circuit voltage drop
calculations.

7. List of all devices on each signaling line circuit, with spare capacity indicated.
8. Manufacturer's detailed data sheet for each component, including wiring diagrams,

installation instructions, and circuit length limitations.
9. Description of power supplies; if secondary power is by battery include calculations

demonstrating adequate battery power.
10. Certification by either the manufacturer of the control unit or by the manufacturer of each

other component that the components are compatible with the control unit.
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11. Certification by the manufacturer of the control unit that the system design complies with
Contract Documents.

12. Certification by Contractor that the system design complies with Contract Documents.
13. Do not show existing components to be removed.

C. Evidence of installer qualifications.
D. Evidence of maintenance contractor qualifications, if different from installer.
E. Inspection and Test Reports:

1. Submit inspection and test plan prior to closeout demonstration.
2. Submit documentation of satisfactory inspections and tests.
3. Submit NFPA 72 "Inspection and Test Form," filled out.

F. Operating and Maintenance Data:  
1. Complete set of specified design documents, as approved by authority having jurisdiction.
2. Additional printed set of project record documents and closeout documents, bound or filed

in same manuals.
3. Contact information for firm that will be providing contract maintenance and trouble call-

back service.
4. List of recommended spare parts, tools, and instruments for testing.
5. Replacement parts list with current prices, and source of supply.
6. Detailed troubleshooting guide and large scale input/output matrix.
7. Preventive maintenance, inspection, and testing schedule complying with NFPA 72;

provide printed copy and computer format acceptable to Owner.
8. Detailed but easy to read explanation of procedures to be taken by non-technical

administrative personnel in the event of system trouble, when routine testing is being
conducted, for fire drills, and when entering into contracts for remodeling.

G. Project Record Documents:  
1. Complete set of floor plans showing actual installed locations of components, conduit, and

zones.
2. "As installed" wiring and schematic diagrams, with final terminal identifications.
3. "As programmed" operating sequences, including control events by device, updated

input/output chart, and voice messages by event.
H. Closeout Documents:

1. Certification by manufacturer that the system has been installed in compliance with
manufacturer's installation requirements, is complete, and is in satisfactory operating
condition.

2. NFPA 72 "Record of Completion", filled out completely and signed by installer and
authorized representative of authority having jurisdiction.

1.05 QUALITY ASSURANCE
A. Designer Qualifications:  NICET Level III or IV (3 or 4) certified fire alarm technician or

registered fire protection engineer, employed by fire alarm control panel manufacturer,
Contractor, or installer , with experience designing fire alarm systems in the jurisdictional area
of the authorities having jurisdiction.

B. Installer Qualifications:  Firm with minimum 3 years documented experience installing fire alarm
systems of the specified type and providing contract maintenance service as a regular part of
their business.
1. Authorized representative of control unit manufacturer; submit manufacturer's certification

that installer is authorized; include name and title of manufacturer's representative making
certification.
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2. Installer Personnel:  At least 2 years of experience installing fire alarm systems.
3. Supervisor:  NICET level III or IV (3 or 4) certified fire alarm technician; furnish name and

address.
1.06 WARRANTY

A. Provide control panel manufacturer's warranty that system components other than wire and
conduit are free from defects and will remain so for 1 year after date of Substantial Completion.

B. Provide installer's warranty that the installation is free from defects and will remain so for 1 year
after date of Substantial Completion.

PART 2  PRODUCTS
2.01 FIRE ALARM SYSTEM

A. Fire Alarm System:  Provide modifications/extensions to the existing automatic fire detection
and alarm system at High School South, Washington Street Elementary and Pine Beach
Elementary.
1. Provide all components necessary, regardless of whether shown in Contract Documents

or not.
2. Protected Premises:  Entire building shown on drawings.
3. Comply with the following; where requirements conflict, order of precedence of

requirements is as listed:
a. ADA Standards.
b. The requirements of the local authority having jurisdiction.
c. Applicable local codes.
d. Contract Documents (drawings and specifications).
e. NFPA 72; where the word "should" is used consider that provision mandatory; where

conflicts between requirements require deviation from NFPA 72, identify deviations
clearly on design documents.

4. Evacuation Alarm:  Multiple smoke zones; allow for evacuation notification of any
individual zone or combination of zones, in addition to general evacuation of entire
premises.

5. General Evacuation Zones:  Each smoke zone is considered a general evacuation zone
unless otherwise indicated, with alarm notification in all zones on the same floor, on the
floor above, and the floor below.

6. Fire Alarm Control Unit:  See drawings for exact location.
B. Supervising Stations and Fire Department Connections:

1. Means of Transmission to Remote  Station:  Digital alarm communicator transmitter
(DACT), 2 telephone lines .

C. Circuits:
1. Initiating Device Circuits (IDC): Class B, Style A.
2. Signaling Line Circuits (SLC) Within Single Building:  Class B, Style 0.5.
3. Notification Appliance Circuits (NAC):  Class B, Style W.

D. Spare Capacity:
1. Initiating Device Circuits:  Minimum 25 percent spare capacity.
2. Notification Appliance Circuits:  Minimum 25 percent spare capacity.
3. Fire Alarm Control Units:  Capable of handling all circuits utilized to capacity without

requiring additional components other than plug-in control modules.
E. Power Sources:

1. Primary:  Dedicated branch circuits of the facility power distribution system.
2. Secondary:  Storage batteries.
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3. Capacity:  Sufficient to operate entire system for period specified by NFPA 72.
4. Each Computer System:  Provide uninterruptible power supply (UPS).

2.02 EXISTING COMPONENTS
A. Existing Fire Alarm Systems:  Remove existing components indicated and incorporate new

components into existing system, under warranty as if they were new; do not take existing
portions of system out of service until new portions are fully operational, tested, and connected
to existing system.

B. Remove unused existing components and materials from site and dispose of properly.
2.03 FIRE SAFETY SYSTEMS INTERFACES

A. Supervision:  Provide supervisory signals in accordance with NFPA 72 for the following:
1. Sprinkler water control valves.
2. Dry-pipe sprinkler system pressure.
3. Dry-pipe sprinkler valve room low temperature.
4. Elevator shut-down control circuits.

B. Alarm:  Provide alarm initiation in accordance with NFPA 72 for the following:
1. Sprinkler water flow.
2. Kitchen hood suppression activation; also disconnect fuel source from cooking equipment.
3. Elevator lobby, elevator hoistway, and elevator machine room smoke detectors.
4. Duct smoke detectors.

C. Elevators:
1. Elevator lobby, hoistway, and machine room smoke detectors:  Elevator recall for fire

fighters' service.
2. Elevator Machine Room Heat Detector:  Shut down elevator power prior to hoistway

sprinkler activation.
3. Sprinkler pressure or waterflow:  Shut down elevator power prior to hoistway sprinkler

activation.
D. HVAC:

1. Duct Smoke Detectors:  Close dampers indicated; shut down air handlers indicated.
E. Doors:

1. Smoke Barrier Door Magnetic Holders:  Release upon activation of smoke detectors in
smoke zone on either side of door, upon alarm from manual pull station on same floor,
and upon sprinkler activation on same floor. Refer to Section 087100.

2. Electromagnetic Door Locks on Egress Doors:  Unlock upon activation of any alarm
initiating device or suppression system in smoke zone that doors serve as egress from.
Refer to Section 087100.

2.04 COMPONENTS
A. General:

1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface
mounted unit are acceptable.

2. Provide legible, permanent labels for each control device, using identification used in
operation and maintenance data.

B. Fire Alarm Control Units:  Analog, addressable type; listed, classified, and labeled as suitable
for the purpose intended.

C. Initiating Devices:
1. Addressable Systems:

a. Addressable Devices:  Individually identifiable by addressable fire alarm control unit.
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b. Provide suitable addressable interface modules as indicated or as required for
connection to conventional (non-addressable) devices and other components that
provide a dry closure output.

2. Manual Pull Stations: Quantities as indicated on the drawings.
3. Smoke Detectors:  Quantities as indicated on the drawings.
4. Duct Smoke Detectors:  Quantities as indicated on the drawings .
5. Heat Detectors:  Quantities as indicated on the drawings .

D. Notification Appliances:
1. Strobes:  Quantities as indicated on the drawings.
2. Horn/Strobes:  Quantities as indicated on the drawings.
3. Speakers:  Quantities as indicated on the drawings.

E. Circuit Conductors:  Copper; provide 200 feet extra; color code and label.
F. Surge Protection:  In accordance with IEEE C62.41.2 category B combination waveform and

NFPA 70; except for optical fiber conductors.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and Contract Documents.
B. Conceal all wiring, conduit, boxes, and supports where installed in finished areas.
C. Obtain Owner's approval of locations of devices, before installation.
D. Install instruction cards and labels.

3.02 INSPECTION AND TESTING FOR COMPLETION
A. Notify Owner 7 days prior to beginning completion inspections and tests.
B. Notify authorities having jurisdiction and comply with their requirements for scheduling

inspections and tests and for observation by their personnel.
C. Provide the services of the installer's supervisor or person with equivalent qualifications to

supervise inspection and testing, correction, and adjustments.
D. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests

as required.
E. Provide all tools, software, and supplies required to accomplish inspection and testing.
F. Perform inspection and testing in accordance with NFPA 72 and requirements of local

authorities; document each inspection and test.
G. Correct defective work, adjust for proper operation, and retest until entire system complies with

Contract Documents.
H. Diagnostic Period:  After successful completion of inspections and tests, Operate system in

normal mode for at least 14 days without any system or equipment malfunctions.
1. Record all system operations and malfunctions.
2. If a malfunction occurs, start diagnostic period over after correction of malfunction.
3. Owner will provide attendant operator personnel during diagnostic period; schedule

training to allow Owner personnel to perform normal duties.
4. At end of successful diagnostic period, fill out and submit NFPA 72 "Inspection and

Testing Form."
3.03 CLOSEOUT

A. Closeout Demonstration:  Demonstrate proper operation of all functions to Owner.
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1. Be prepared to conduct any of the required tests.
2. Have at least one copy of operation and maintenance data, preliminary copy of project

record drawings, input/output matrix, and operator instruction chart(s) available during
demonstration.

3. Have authorized technical representative of control unit manufacturer present during
demonstration.

4. Demonstration may be combined with inspection and testing required by authority having
jurisdiction; notify authority having jurisdiction in time to schedule demonstration.

5. Repeat demonstration until successful.
END OF SECTION
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes maintenance of unit masonry consisting of brick clay masonry restoration and cleaning as follows:
	1. Repairing unit masonry, including replacing units.
	2. Repointing joints.
	3. Preliminary cleaning, including removing plant growth.
	4. Cleaning exposed unit masonry surfaces.
	1.2 DEFINITIONS
	A. Low-Pressure Spray:  100 to 400 psi; 4 to 6 gpm.
	1.3 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service:  Engage a qualified testing agency to perform preconstruction testing on masonry units as follows.
	1. Existing Brick:  Test each type of existing masonry unit indicated for replacement, according to testing methods in ASTM C 67 for compressive strength, 24-hour cold-water absorption, 5-hour boil absorption, saturation coefficient, and initial rate ...
	2. Existing Mortar:  Test according to ASTM C 295, modified as agreed by testing service and Architect for Project requirements, to determine proportional composition of original ingredients, sizes and colors of aggregates, and approximate strength.  ...
	3. Temporary Patch:  As directed by Architect, provide temporary materials at locations from which existing samples were taken.
	4. Replacement Brick:  Test each proposed type of replacement masonry unit, according to sampling and testing methods in ASTM C 67 for compressive strength, 24-hour cold-water absorption, 5-hour boil absorption, saturation coefficient, and initial rat...
	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For each exposed product and for each color and texture specified.
	C. Preconstruction test reports.
	1.5 QUALITY ASSURANCE
	A. Restoration Specialist Qualifications:  Engage an experienced masonry restoration and cleaning firm to perform work of this Section.  Firm shall have completed work similar in material, design, and extent to that indicated for this Project with a r...
	1. At Contractor's option, work may be divided between two specialist firms:  one for cleaning work and one for repair work.
	2. Field Supervision:  Restoration specialist firms shall maintain experienced full-time supervisors on Project site during times that clay masonry restoration and cleaning work is in progress.
	3. Restoration Worker Qualifications:  Persons who are experienced in restoration work of types they will be performing.
	B. Mockups:  Prepare mockups of restoration and cleaning to demonstrate aesthetic effects and set quality standards for materials and execution and for fabrication and installation.
	1. Masonry Repair:  Prepare sample areas for each type of masonry material indicated to have repair work performed.  If not otherwise indicated, size each mockup not smaller than 2 adjacent whole units or approximately 48 inches in least dimension.  E...
	a. Replacement:
	1) Four brick units replaced.
	b. Patching:  Three small holes at least 1 inch in diameter for each type of masonry material indicated to be patched, so as to leave no evidence of repair.
	2. Repointing:  Rake out joints in 2 separate areas, each approximately 36 inches high by 48 inches wide for each type of repointing required and repoint one of the areas.
	3. Cleaning:  Clean an area approximately 25 sq. ft. for each type of masonry and surface condition.
	C. Preinstallation Conference:  Conduct conference at Project site.
	PART 2 -  PRODUCTS
	2.1 MASONRY MATERIALS
	A. Face Brick:  Provide face brick, including specially molded, ground, cut, or sawed shapes where required to complete masonry restoration work.
	1. Manufacturer: Basis-of-Design: Subject to compliance with requirements, provide products from the following:
	a. Extech Building Materials
	b. Or approved equal.
	2. Provide units with physical properties, colors, color variation within units, surface texture, size, and shape to match existing brickwork.
	a. Physical Properties per ASTM C 67.
	b. For existing brickwork that exhibits a range of colors or color variation within units, provide brick that proportionally matches that range and variation rather than brick that matches an individual color within that range.
	3. Special Shapes:
	a. Provide specially molded, 100 percent solid shapes for applications where core holes or "frogs" could be exposed to view or weather when in final position and where shapes produced by sawing would result in sawed surfaces being exposed to view.
	b. Provide specially ground units, shaped to match patterns, for arches and where indicated.
	c. Mechanical chopping or breaking brick, or bonding pieces of brick together by adhesive, are not acceptable procedures for fabricating special shapes.
	B. Coordinate with specification Section 042113 “Brick Masonry”
	2.2 MORTAR MATERIALS
	A. Portland Cement:  ASTM C 150, Type I.
	1. Type III may be substituted during cold-weather construction.
	2. Provide Portland cement of color required to product approved mortar sample.
	3. Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C 114.
	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Mortar Sand:  ASTM C 144 unless otherwise indicated.
	1. Color:  Provide natural sand or ground marble, granite, or other sound stone of color necessary to produce required mortar color.
	2. For pointing mortar, provide sand with rounded edges.
	3. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend several sands if necessary to achieve suitable match.
	D. Grout Aggregate: ASTM C 404.
	E. Mortar Pigments:  Natural and synthetic iron oxides, compounded for mortar mixes.  Use only pigments with a record of satisfactory performance in masonry mortars.
	F. Water:  Potable.
	G. Accelerating Admixture: Non-chloride type for cold weather mortar mixes, in proportion recommended by manufacturer.
	H. No Air-Entraining Admixture shall be allowed.
	2.3 CLEANING MATERIALS
	A. Water:  Potable.
	B. Hot Water:  Water heated to a temperature of 140 to 160 deg F.
	C. Nonacidic Liquid Cleaner:  Manufacturer's standard gel formulation, with pH between 6 and 9 that contains detergents with chelating agents and is specifically formulated for cleaning masonry surfaces.
	1. Products:  Basis-of-Design: Subject to compliance with requirements, provide product by the following:
	a. PROSOCO; Sure Klean Heavy Duty Concrete Cleaner
	b. Or approved equal.
	2.4 ACCESSORY MATERIALS
	A. Setting Buttons:  Resilient plastic buttons, nonstaining to masonry, sized to suit joint thicknesses and bed depths of masonry units without intruding into required depths of pointing materials.
	2.5 MORTAR MIXES
	A. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by volume or equivalent weight.  Do not measure by shovel; use known measure.  Mix materials in a clean, mechanical batch mixer.
	1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together before adding any water.  Then mix again adding only enough water to produce a damp, unworkable mix that will retain its form when pressed into a ball.  Maintain morta...
	B. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter specified proportions without Architect's approval.
	1. Mortar Pigments:  Where mortar pigments are indicated, do not exceed a pigment-to-cement ratio of 1:10 by weight.
	C. Do not use admixtures in mortar unless otherwise indicated.
	D. Mortar Proportions:  Mix mortar materials in the following proportions:
	1. Pointing Mortar for Brick:  1 part portland cement, 2 parts lime, and 6 parts sand.
	a. Add mortar pigments to produce mortar colors required.
	2. Pointing Mortar for Terra Cotta:  1 part white portland cement, 1 part lime, and 6 parts sand.
	a. Add mortar pigments to produce mortar colors required.
	3. Rebuilding (Setting) Mortar:  Same as pointing mortar. Comply with ASTM C 270, Proportion Specification, Type N unless otherwise indicated. Cementitious material limited to Portland cement and lime.
	2.6 CHEMICAL CLEANING SOLUTIONS
	A. Dilute chemical cleaners with water to produce solutions not exceeding concentration recommended by chemical-cleaner manufacturer.
	2.7 MANUFACTURED REPAIR MATERIALS
	A. Masonry Patching Compound: Factory-mixed cementitious product that is custom manufactured for patching masonry.
	1. Products: Basis-of-Design: Subject to compliance with requirements, provide products from the following:
	a. Edison Coatings, Inc.; Custom System 45
	1) Provide formula for CN substrate application.
	b. Or approved equal.
	2. Use formulation that is vapor and water permeable (equal to or more than the concrete surface), develops high bond strength to all types of masonry.
	3. Formulate patching compound used for patching concrete in color and textures to match surfaces being patched.
	PART 3 -  EXECUTION
	3.1 PROTECTION
	A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, plants, and surrounding buildings from harm resulting from masonry restoration work.
	B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and other surfaces against damage from exposure to its products.  Prevent chemical-cleaning solutions from coming into contact with people, motor vehicles, lan...
	1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used unless chemical cleaners being used will not damage adjacent surfaces.  Use materials that contain only waterproof, UV-resistant adhesives.  Apply masking agent...
	2. Keep wall wet below area being cleaned to prevent streaking from runoff.
	3.2 BRICK REMOVAL AND REPLACEMENT
	A. At locations indicated, remove bricks that are damaged, spalled, or deteriorated.  Carefully demolish or remove entire units from joint to joint, without damaging surrounding masonry, in a manner that permits replacement with full-size units.
	B. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition.
	C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items.
	D. Remove in an undamaged condition as many whole bricks as possible.
	1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, brushes, and water.
	2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents.
	E. Clean bricks surrounding removal areas by removing mortar, dust, and loose particles in preparation for replacement.
	F. Replace removed damaged brick with other removed brick in good quality, where possible, or with new brick matching existing brick, including size.  Do not use broken units unless they can be cut to usable size.
	G. Install replacement brick into bonding and coursing pattern of existing brick.  If cutting is required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges.
	1. Maintain joint width for replacement units to match existing joints.
	2. Use setting buttons or shims to set units accurately spaced with uniform joints.
	H. Lay replacement brick with completely filled bed, head, and collar joints.  Butter ends with sufficient mortar to fill head joints and shove into place.  Wet both replacement and surrounding bricks that have ASTM C 67 initial rates of absorption (s...
	1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork.
	2. Rake out mortar used for laying brick before mortar sets and point new mortar joints in repaired area to comply with requirements for repointing existing masonry, and at same time as repointing of surrounding area.
	3. When mortar is sufficiently hard to support units, remove shims and other devices interfering with pointing of joints.
	3.3 MASONRY UNIT PATCHING
	A. Patching Bricks:
	1. Remove loose material from masonry surface.  Carefully remove additional material so patch will not have feathered edges but will have square or slightly undercut edges on area to be patched and will be at least 1/4 inch thick, but not less than re...
	2. Mask adjacent mortar joint or rake out for repointing if patch will extend to edge of masonry unit.
	3. Mix patching compound in individual batches to match each unit being patched.
	4. Rinse surface to be patched and leave damp, but without standing water.
	5. Brush-coat surfaces with slurry coat of patching compound according to manufacturer's written instructions.
	6. Place patching compound in layers as recommended by patching compound manufacturer, but not less than 1/4 inch or more than 2 inches thick.  Roughen surface of each layer to provide a key for next layer.
	7. Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane or contour of the masonry unit.  Shape and finish surface before or after curing, as determined by testing, to best match existing masonry unit.
	8. Keep each layer damp for 72 hours or until patching compound has set.
	3.4 CLEANING MASONRY, GENERAL
	A. Proceed with cleaning in an orderly manner; work from bottom to top of each scaffold width and from one end of each elevation to the other.  Ensure that dirty residues and rinse water will not wash over cleaned, dry surfaces.
	B. Use only those cleaning methods indicated for each masonry material and location.
	1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber brushes will resist chemical cleaner being used.
	2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and volume to ensure that cleaning methods do not damage masonry.
	a. Equip units with pressure gages.
	3. For chemical-cleaner spray application, use low-pressure tank or chemical pump suitable for chemical cleaner indicated, equipped with cone-shaped spray tip.
	4. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.
	5. For heated water-spray application, use equipment capable of maintaining temperature between 140 and 160 deg F at flow rates indicated.
	C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices, and that produces an even effect without streaking or damaging masonry surfaces.
	D. Water-Spray Application Method:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.
	E. Chemical-Cleaner Application Methods:  Apply chemical cleaners to masonry surfaces to comply with chemical-cleaner manufacturer's written instructions; use brush or spray application.  Do not spray apply at pressures exceeding 50 psi Do not allow c...
	F. Rinse off chemical residue and soil by working upward from bottom to top of each treated area at each stage or scaffold setting.  Periodically during each rinse, test pH of rinse water running off of cleaned area to determine that chemical cleaner ...
	1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 6.7 and 7.5.
	3.5 PRELIMINARY CLEANING
	A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil...
	B. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being used.  Extraneous substances include paint, calking, asphalt, and tar.
	1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
	2. Remove paint and calking with alkaline paint remover.
	a. Repeat application up to two times if needed.
	3. Remove asphalt and tar with solvent-type paint remover.
	a. Apply paint remover only to asphalt and tar by brush without pre-wetting.
	b. Allow paint remover to remain on surface for 10 to 30 minutes.
	c. Repeat application if needed.
	3.6 CLEANING MASONRY
	A. Nonacidic Liquid Chemical Cleaning:
	1. Wet masonry with cold water applied by low-pressure spray.
	2. Apply cleaner to masonry by brush or low-pressure spray.  Let cleaner remain on surface for period indicated below:
	a. As recommended by chemical-cleaner manufacturer.
	3. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.
	4. Repeat cleaning procedure above where required to produce cleaning effect established by mockup.  Do not repeat more than once.
	3.7 REPOINTING MASONRY
	A. Rake out and repoint joints to the following extent:
	1. All joints in areas indicated.
	2. Joints where mortar is missing or where they contain holes.
	3. Cracked joints where cracks can be penetrated at least 1/4 inch by a knife blade 0.027 inch thick.
	4. Cracked joints where cracks are 1/8 inch or more in width and of any depth.
	5. Joints where they sound hollow when tapped by metal object.
	6. Joints where they are worn back 1/4 inch or more from surface.
	7. Joints where they are deteriorated to point that mortar can be easily removed by hand, without tools.
	8. Joints where they have been filled with substances other than mortar.
	9. Joints indicated as sealant-filled joints.
	B. Do not rake out and repoint joints where not required.
	C. Rake out joints as follows, according to procedures demonstrated in approved mockup:
	1. Remove mortar from joints to depth of joint width plus 1/8 inch, but not less than 1/2 inch or not less than that required to expose sound, unweathered mortar.
	2. Remove mortar from masonry surfaces within raked-out joints to provide reveals with square backs and to expose masonry for contact with pointing mortar.  Brush, vacuum, or flush joints to remove dirt and loose debris.
	3. Do not spall edges of masonry units or widen joints.  Replace or patch damaged masonry units as directed by Architect.
	a. Cut out mortar by hand with chisel and resilient mallet.  Do not use power-operated grinders.
	b. Cut out center of mortar bed joints using angle grinders with diamond-impregnated metal blades.  Remove remaining mortar by hand with chisel and resilient mallet.
	D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, loose masonry units, rotted wood, rusted metal, and other deteriorated items.
	E. Pointing with Mortar:
	1. Rinse joint surfaces with water to remove dust and mortar particles.  Time rinsing application so, at time of pointing, joint surfaces are damp but free of standing water.  If rinse water dries, dampen joint surfaces before pointing.
	2. Apply pointing mortar first to areas where existing mortar was removed to depths greater than surrounding areas.  Apply in layers not greater than 3/8 inch until a uniform depth is formed.  Fully compact each layer thoroughly and allow it to become...
	3. After low areas have been filled to same depth as remaining joints, point all joints by placing mortar in layers not greater than 3/8 inch.  Fully compact each layer and allow to become thumbprint hard before applying next layer.  Where existing ma...
	4. When mortar is thumbprint hard, tool joints to match original appearance of joints as demonstrated in approved mockup.  Remove excess mortar from edge of joint by brushing.
	5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive hours including weekends and holidays.
	a. Acceptable curing methods include covering with wet burlap and plastic sheeting, periodic hand misting, and periodic mist spraying using system of pipes, mist heads, and timers.
	6. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable.  Completely remove such mortar and repoint.
	F. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 30 days before beginning cleaning work.
	3.8 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray applied at low pressure.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.

	042000-Unit Masonry
	042113 - Brick Masonry
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Face brick.
	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For each type and color of brick and colored mortar.
	C. Material Certificates:  For each type and size of product indicated.
	1.3 QUALITY ASSURANCE
	A. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.
	1.4 PROJECT CONDITIONS
	A. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing conditions.  Comply with cold-weather const...
	1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 deg F and higher and will remain so until masonry has dried, but not less than seven days after completing cleaning.
	B. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.
	PART 2 -  PRODUCTS
	2.1 MASONRY UNITS, GENERAL
	A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such defects will be exposed in the completed Work.
	2.2 BRICK
	A. Regional Materials:  Provide brick that has been manufactured within 500 miles of Project site from materials that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles of Project site.
	B. General:  Provide shapes indicated and as follows.
	1. For ends of sills and caps and for similar applications that would otherwise expose unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces finished.
	2. Provide special shapes for applications where shapes produced by sawing would result in sawed surfaces being exposed to view.
	C. Face Brick:  Facing brick complying with ASTM C 216.
	1. Products:  Subject to compliance with requirements, provide products from the following:
	a. Extech Building Materials.
	b. Or approved equal.
	2. Grade:  SW
	3. Type:  FBS
	4. Initial Rate of Absorption:  Less than 30 g/30 sq. in. per minute when tested per ASTM C 67.
	5. Efflorescence:  Provide brick that has been tested according to ASTM C 67 and is rated "not effloresced."
	6. Surface Coating:  Brick with colors or textures produced by application of coatings shall withstand 50 cycles of freezing and thawing per ASTM C 67 with no observable difference in the applied finish when viewed from 10 feet.
	7. Size (Actual Dimensions):  Match new brick size with existing brink.
	2.3 MORTAR MATERIALS
	A. Regional Materials:  Provide aggregate for mortar that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles of Project site.
	B. Portland Cement:  ASTM C 150, Type I.  Provide natural color or white cement as required to produce mortar color indicated.
	C. Hydrated Lime:  ASTM C 207, Type S.
	D. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing no other ingredients.
	E. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar mixes and complying with ASTM C 979.  Use only pigments with a record of satisfactory performance in masonry mortar.
	1. Products:  Subject to compliance with requirements, provide product by the following:
	a. Davis Colors; True Tone Mortar Colors.
	b. Or approved equal.
	F. Colored Cement Product:  Packaged blend made from portland cement and hydrated lime and mortar pigments, all complying with specified requirements, and containing no other ingredients.
	1. Products:  Subject to compliance with requirements, provide product from the following:
	a. Colored Portland Cement-Lime Mix:
	1) Lehigh Cement Company; Lehigh Custom Color Portland/Lime Cement.
	2) Or approved equal.
	G. Aggregate for Mortar:  ASTM C 144.
	1. White-Mortar Aggregates:  Natural white sand or crushed white stone.
	2. Colored-Mortar Aggregates:  Natural sand or crushed stone of color necessary to produce required mortar color.
	H. Cold-Weather Admixture:  Nonchloride, noncorrosive, accelerating admixture complying with ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar of composition indicated.
	1. Products:  Subject to compliance with requirements, provide product by the follwoing:
	a. Grace Construction Products, W. R. Grace & Co. - Conn.; Morset.
	b. Or approved equal.
	I. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use with concrete masonry units, containing integral water repellent by same manufacturer.
	1. Products:  Subject to compliance with requirements, provide product by the following:
	a. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block Mortar Admixture.
	b. Or approved equal.
	2.4 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; formulated from neoprene.
	B. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	2.5 MORTAR MIXES
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.
	1. Do not use calcium chloride in mortar.
	2. Use portland cement-lime mortar unless otherwise indicated.
	3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, regardless of weather conditions, to ensure that mortar color is consistent.
	B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Pigmented Mortar:  Use colored cement product or select and proportion pigments with other ingredients to produce color required.  Do not add pigments to colored cement products.
	1. Pigments shall not exceed 10 percent of portland cement by weight.
	2. Pigments shall not exceed 5 percent of masonry cement by weight.
	3. Application:  Use pigmented mortar for exposed mortar joints.
	D. Colored-Aggregate Mortar:  Produce required mortar color by using colored aggregates and natural color or white cement as necessary to produce required mortar color.
	1. Mix to match Architect's sample.
	2. Application:  Use colored aggregate mortar for exposed mortar joints.
	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  Allow units to dry before laying un...
	B. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.
	C. Wetting of Brick:  Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per minute when tested per ASTM C 67.  Allow units to absorb water so they are damp but not wet at time of laying.
	3.2 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch or minus 1/4 inch.
	2. For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 inch.
	3. For location of elements in elevation do not vary from that indicated by more than plus or minus 1/4 inch in a story height or 1/2 inch total.
	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch in 10 feet, or 1/2 inch maximum.
	2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1/2 inch maximum.
	3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, maximum.
	4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/4 inch in 20 feet maximum.
	5. For lines and surfaces do not vary from straight by more than 3/8 inch in 20 feet maximum.
	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch; do not vary from bed-joint thickness of adjacent courses by more than 1/8 inch.
	2. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch.
	3.3 MORTAR BEDDING AND JOINTING
	A. Lay hollow brick as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With entire units, including areas under cells, fully bedded in mortar at starting course on footings.
	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.
	C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.
	3.4 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Owner will engage special inspectors to perform tests and inspections and prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform tests and inspections.  Retesting of materials that fai...
	B. Inspections:  Level 1 special inspections according to the "International Building Code."
	1. Begin masonry construction only after inspectors have verified proportions of site-prepared mortar.
	C. Mortar Aggregate Ratio Test (Proportion Specification):  For each mix provided, according to ASTM C 780.
	3.5 CLEANING
	A. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	B. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes
	2. Protect adjacent surfaces from contact with cleaner.
	3. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	4. Clean brick by bucket-and-brush hand-cleaning method described in "BIA Technical Notes 20."
	5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written instructions.
	6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.
	3.6 MASONRY WASTE DISPOSAL
	A. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.
	1. Do not dispose of masonry waste as fill within 18 inches of finished grade.
	B. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as described above, and other masonry waste, and legally dispose of off Owner's property.

	055000-Metal Fabrications
	055150 - Fixed Vertical Ladder
	061000-Rough Carpentry
	066116-SOLID SURFACING FABRICATIONS
	070150.19 - Preparation for Re-Roofing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Roof tear-off.
	2. Removal of base flashings.
	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Temporary Roofing:  Include Product Data and description of temporary roofing system.  If temporary roof will remain in place, submit surface preparation requirements needed to receive permanent roof, and submit a letter from roofing membrane manuf...
	C. Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including exterior and interior finish surfaces that might be misconstrued as having been damaged by reroofing operations.  Submit before Work begins.
	1.3 QUALITY ASSURANCE
	A. Installer Qualifications:  Installer of new membrane roofing system.
	B. Reroofing Conference:  Conduct conference at Project site.
	1.4 PROJECT CONDITIONS
	A. Owner will occupy portions of building immediately below reroofing area.  Conduct reroofing so Owner's operations will not be disrupted.  Provide Owner with not less than 72 hours' notice of activities that may affect Owner's operations.
	1. Coordinate work activities daily with Owner so Owner can place protective dust or water leakage covers over sensitive equipment or furnishings, shut down HVAC and fire-alarm or -detection equipment if needed or applicable, and evacuate occupants fr...
	2. Before working over structurally impaired areas of deck, notify Owner to evacuate occupants from below the affected area (if applicable).  Verify that occupants below the work area have been evacuated before proceeding with work over the impaired d...
	B. Protect building to be reroofed, adjacent buildings, walkways, site improvements, exterior plantings, and landscaping from damage or soiling from reroofing operations.
	C. Limit construction loads on roof of rooftop equipment wheel loads and for uniformly distributed loads per recommendations of engineer.
	D. Weather Limitations:  Proceed with reroofing preparation only when existing and forecasted weather conditions permit Work to proceed without water entering existing roofing system or building.
	PART 2 -  PRODUCTS
	2.1 AUXILIARY REROOFING MATERIALS
	A. General:  Auxiliary reroofing preparation materials recommended by roofing system manufacturer for intended use and compatible with components of new membrane roofing system.
	B. Base Sheet Fasteners:  Capped head, factory-coated steel fasteners, listed in FM Approval's "Approval Guide."
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Maintain roof drains in functioning condition to ensure roof drainage at end of each workday.  Prevent debris from entering or blocking roof drains and conductors.  Use roof-drain plugs specifically designed for this purpose.  Remove roof-drain plu...
	B. Verify that rooftop utilities and service piping have been shut off before beginning the Work.
	3.2 ROOF TEAR-OFF
	A. General:  Notify Owner each day of extent of roof tear-off proposed for that day.
	B. Remove aggregate ballast from roofing membrane.
	C. Remove loose aggregate from aggregate-surfaced built-up bituminous roofing using a power broom.
	D. Roof Tear-Off:  Remove existing roofing membrane and other membrane roofing system components down to the deck.
	1. Remove SPUF roofing system.
	2. BUR (Tar & Gravel) that are firmly bonded to masonry walls shall be removed.  Remove un-adhered BUR and wet felts.
	3. Remove excess BUR from metal deck.
	4. Remove roof insulation and substrate boards.
	5. Remove fasteners from deck.
	3.3 DECK PREPARATION
	A. Inspect deck after tear-off of membrane roofing system.
	B. If broken or loose fasteners that secure deck panels to one another or to structure are observed or if deck appears or feels inadequately attached, immediately notify Architect.  Do not proceed with installation until directed by Architect.
	C. If deck surface is not suitable for receiving new roofing or if structural integrity of deck is suspect, immediately notify Architect.  Do not proceed with installation until directed by Architect.
	3.4 TEMPORARY ROOFING MEMBRANE
	A. Install approved temporary roofing membrane over area to be reroofed.
	B. Remove temporary roofing membrane before installing new roofing membrane.
	3.5 EXISTING BASE FLASHINGS
	A. Remove existing base flashings around parapets, curbs, walls, and penetrations.
	1. Clean substrates of contaminants such as asphalt, sheet materials, dirt, and debris.
	B. Do not damage metal counterflashings that are to remain.  Replace metal counterflashings damaged during removal with counterflashings of same metal, weight or thickness, and finish.
	3.6 DISPOSAL
	A. Collect and place demolished materials in containers.  Promptly dispose of demolished materials.  Do not allow demolished materials to accumulate on-site.
	B. Transport and legally dispose of demolished materials off Owner's property.

	071113-Bituminous Dampproofing
	072100-Thermal Insulation
	072113 - Roof and Deck Insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:
	1. Roof Insulation.
	B. This portion of the specification describes materials and workmanship required for installation of insulation over roof decks.
	C. All materials described herein shall be furnished and installed by roofing contractor unless specifically noted otherwise.
	1.3 PERFORMANCE REQUIREMENTS
	A. General Performance:  Installed insulation materials shall withstand specified uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in constr...
	B. Material Compatibility:  Provide insulation materials that are compatible with one another under conditions of service and application required, as demonstrated by membrane roofing manufacturer based on testing and field experience.
	C. Fire/Wind Uplift:
	1. UL Class A Fire Approval required.
	2. ASCE 7-16 Uplift Resistance. (ASD “Allowable Stress Design” with 1.67 Safety Factor applied).
	a. HIGH SCHOOL SOUTH:
	1) Zone 1’ (Center Field) = 29.7psf
	2) Zone 1 (Field) = 51.7psf
	3) Zone 2 (Perimeter) = 68.2psf
	4) Zone 3 (Corners) = 93.0psf
	3. Roof areas receiving a “New Roof” system will utilize the OMG UL1897 uplift resistance test assembly #2, TGIK. R18910. Uplift Resistance – 110psf.
	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A qualified manufacturer that has UL listed approvals for a membrane roofing system consistent to that used for this Project.
	B. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by membrane roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special warranty.
	C. Source Limitations:  Obtain components including roof insulation, fasteners, adhesive, and etc. as approved by membrane roofing manufacturer.
	D. Preliminary Roofing Conference:  Before starting roof deck construction, conduct conference at Project site.
	1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and installers whose work interfaces with or affects roofing, ...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review deck substrate requirements for conditions and finishes, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that will affect roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.
	9. Review roof observation and repair procedures after roofing installation.
	E. Preinstallation Roofing Conference:  Conduct conference at Project site.
	1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and installers whose work interfaces with or affects roofing, ...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Examine deck substrate conditions and finishes for compliance with requirements, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that will affect roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.
	9. Review roof observation and repair procedures after roofing installation.
	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, approval or listing agency markings, and directions for storing and mixing ...
	B. Insulation shall be delivered to site in an undamaged and dry condition. Material received that is not dry or is otherwise damaged shall be rejected.
	C. Proper storage on or off site shall be roofing contractor responsibility.
	D. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources.  Store in a dry location.  Comply with insulation manufacturer's written instructions for handling, storing, and protec...
	E. Any unused insulation remaining on roof at end of workday shall be returned to storage.
	F. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck.
	1.6 INSULATION – GENERAL
	A. All insulation materials must be approved by warrantor of primary roof membrane materials.  Samples should be provided to manufacturer and written approval from warrantor of primary roof membrane materials is required before ordering these material...
	B. Insulation boards shall be full size except when cutting is required at roof edges and openings.  Boards that are broken, cracked, have been exposed to moisture, or are otherwise damaged shall not be used.
	C. Proper installation and fit of wood nailers, blocking, and other rough carpentry in appropriate locations shall be verified prior to installation of roof insulation.
	D. Caution shall be exercised with construction traffic to avoid damage to new insulation.  Breaking or crushing of insulation is unacceptable and any damaged insulation shall be replaced at roofing contractor's expense.
	E. Insulation shall be laid with end joints staggered and all joints tight; however, boards shall not be forced into place.
	F. No more insulation shall be installed during any work period than can be covered by all plies of roofing during same work period.  At end of work period, temporary edge seals shall be installed to protect roof insulation.  Upon resumption of work, ...
	G. Insulation surfaces shall be cleared of all debris before roofing is placed.
	H. All precautions should be made to prevent bitumen dripping during and after application of insulation and roofing materials.
	1.7 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit roofing system to be installed according to manufacturer's written instructions and warranty requirements.
	1.8 WARRANTY
	A. Refer to Section 017836.1 for warranty requirements.
	PART 2 -  PRODUCTS
	2.1 ROOF INSULATION
	A. General:  Preformed roof insulation boards manufactured or approved membrane roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses indicated.
	B. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, Class I, Grade 3, felt or glass-fiber mat facer on both major surfaces, two layers, R-30 total.
	1. Basis of design: Johns Manville; ENRGY 3 and Tapered ENRGY 3 or approved equal.
	a. Thickness:
	1) Base layer:   4-inches (minimum)
	2) Second layer:  1.5-inches (minimum)
	C. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/8 inch per 12 inches unless otherwise indicated.
	D. Cover Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 in. thick, factory primed.
	a. Georgia-Pacific Corporation; Dens Deck Prime or approved equal.
	E. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain.  Fabricate to slopes indicated.
	2.2  INSULATION ACCESSORIES
	A. General:  Furnish roof insulation accessories recommended by insulation manufacturer for intended use and compatibility with membrane roofing.
	B. Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FM Approvals 4470, designed for fastening roof insulation to substrate or to another insulation layer.
	C. Bead-Applied Insulation Adhesive:  Insulation manufacturer's recommended bead-applied, low-rise adhesive formulated to attach roof insulation to substrate or to another insulation layer.
	D. Insulation Cant Strips:  ASTM C 728, perlite insulation board.
	E. Wood Nailer Strips:  Comply with requirements in Section 061053 "Miscellaneous Rough Carpentry."
	F. Tapered Edge Strips:  ASTM C 728, perlite insulation board.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with the following requirements and other conditions affecting performance of insulation system:
	1. Verify that roof openings and penetrations are in place and curbs are set and braced and that roof drain bodies are securely clamped in place.
	2. Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.
	3. Contractor must verify deck slopes and determine if insulation stops and/or backnailing is required by warranty supplier based on system being installed.
	4. Prior to installing insulation, deck must be inspected and accepted by roofing contractor and roofing system warrantor.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction.  Remove roof-drain plugs when no work is taking place or when rain is forecast.
	B. Roofing contractor shall perform all other work of preparing deck. When insulation is applied, deck shall be dry and free of dew, frost, ice, and snow.
	3.3 INSULATION INSTALLATION
	A. Comply with roofing system manufacturer's written instructions for installing roof insulation.
	B. Insulation Cant Strips:  Install and secure preformed 45-degree insulation cant strips at junctures of roofing membrane system with vertical surfaces or angle changes more than 45 degrees.
	C. All boards installed shall be 18 inches in length or width, minimum.
	D. Nailer Strips: If warranty supplier requires backnailing of the plies due to slope, wood insulation stops or nailers shall be provided.
	1. Wood nailer thickness shall be equal to insulation thickness with smooth transition.
	2. Spacing of the wood nailers shall not exceed the recommendations of the warranty supplier.
	E. Install tapered insulation under area of roofing to conform to slopes indicated.
	F. Install insulation with long joints of insulation in a continuous straight line with end joints staggered between rows, abutting edges and ends between boards.  Fill gaps exceeding 1/4 inch with insulation.
	1. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
	G. Install insulation under area of roofing to achieve required thickness.  Where overall insulation thickness is 2.7 inches (68 mm) or more, install two or more layers with joints of each succeeding layer staggered from joints of previous layer a min...
	H. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
	I. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces.
	J. Adhered Insulation:  Install each layer of insulation and adhere to substrate as follows:
	1. For roof areas receiving a “New Roof” system, set each layer of insulation in ribbons of specified bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.
	2. Foam adhesive application rates:
	a. HIGH SCHOOL SOUTH: “New Roof”
	1) OMG Olybond 500 Insulation Adhesive (Zone 1’, 1, 2, 3)
	a) Apply at a rate of 1-1/4 gal/sq.
	b) ¾ in. – 1 in ribbons
	c) 6 in. o.c. row spacing, all zones
	2) ASCE 7-16 Calculated Corner & Perimeter Dimensions
	a) Perimeter Area Width = 15 feet
	b) Corner Area Width & Length =  5 feet x 5 feet
	K. For roof areas receiving a “New Roof” system, install gypsum cover board over insulation with specified foam adhesive with long joints in continuous straight lines with end joints staggered between rows.  Offset joints a minimum of 6 inches in each...
	1. Apply hot roofing asphalt to prepared roof surface and immediately bond cover board to substrate.
	2. Asphalt Heating: Do not raise roofing asphalt temperature above equiviscous temperature range more than one hour before time of application. Do not exceed roofing asphalt manufacturer's recommended temperature limits during roofing asphalt heating....
	3.4 PROTECTING AND CLEANING
	A. Protect roofing system from damage and wear during remainder of construction period.  When remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a written repor...
	B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at time of Substantial Completion and according to wa...
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.

	072500-Weather Barriers
	074113-Metal Roof Panels
	074213-Metal Wall Panels
	075113 - Built Up Thermoplastic Roofing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	1. Section 077113 Manufactured Copings SD 100
	2. Section 077119 Manufactured Gravel Stop And Fascia Storm Defender Fascia 1500
	3. Section 221426 Roof Drains.
	1.2 SUMMARY
	A. Section Includes:
	1. Built-up asphalt roofing.
	1.3 PERFORMANCE REQUIREMENTS
	A. General Performance:  Installed membrane roofing and base flashings shall withstand specified uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other de...
	B. Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by membrane roofing manufacturer based on testing and field experience.
	C. Roofing System Design:
	1. UL790 Class A Fire Testing
	2. ASCE 7-16 Uplift Resistance.
	a. HIGH SCHOOL SOUTH:
	1) Zone 1’ (Center Field) = 33.4psf
	2) Zone 1 (Field) = 58.1psf
	3) Zone 2 (Perimeter) = 76.7psf
	4) Zone 3 (Corners) = 104.5psf
	D. Solar Reflectance Index: Not less than initial when calculated according to ASTM E1980, based on testing identical products by a qualified testing agency.
	E. Energy Performance: Roofing system shall have an initial solar reflectance of not less than 0.82 and an emissivity of not less than 0.91 when tested according to CRRC-1.
	F. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and roof slopes indicated; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	G. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify products with appropriate markings of applicable testing agency.
	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A qualified manufacturer that has FM and UL listed approvals for membrane roofing system consistent to that used for this Project.Provide proof of RoofNav (Roof Navigator) number for compliance. Manufacturer shall prov...
	B. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by membrane roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special warranty.
	C. Source Limitations:  Obtain components including roof insulation, fasteners, adhesive, and etc. as approved by membrane roofing manufacturer.
	D. Exterior Fire-Test Exposure:  ASTM E 108, Class A; for application and roof slopes indicated, as determined by testing membrane roofing materials by a qualified testing agency.  Materials shall be identified with appropriate markings of applicable ...
	E. Preliminary Roofing Conference:  Before starting roof deck construction, conduct conference at Project site.
	1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and installers whose work interfaces with or affects roofing, ...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review deck substrate requirements for conditions and finishes, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that will affect roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.
	9. Review roof observation and repair procedures after roofing installation.
	F. Preinstallation Roofing Conference:  Conduct conference at Project site.
	1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency representative, roofing installer, roofing system manufacturer's representative, deck installer, and installers whose work interfaces with or affects roofing, ...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	3. Review and finalize construction schedule and verify availability of materials, installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Examine deck substrate conditions and finishes for compliance with requirements, including flatness and fastening.
	5. Review structural loading limitations of roof deck during and after roofing.
	6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that will affect roofing system.
	7. Review governing regulations and requirements for insurance and certificates if applicable.
	8. Review temporary protection requirements for roofing system during and after installation.
	9. Review roof observation and repair procedures after roofing installation.
	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, approval or listing agency markings, and directions for storing and mixing ...
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer.  Protect stored liquid material from direct sunlight.
	1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.
	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources.  Store in a dry location.  Comply with insulation manufacturer's written instructions for handling, storing, and protec...
	D. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck.
	1.6 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit roofing system to be installed according to manufacturer's written instructions and warranty requirements.
	B. Maintain at least one fully charged 20 lb. (min) ABC-type dry chemical fire extinguisher for each roofing mechanic on the project, and have more available near the application area.
	C. A fire watch of sufficient length must be kept during and after all hot work is completed. A fire watch is never shorter than 1 hour after all application has been completed for a given day. A fire watch may need to be longer depending on the size ...
	1.7 WARRANTY
	A. Refer to Section 017836.1 for warranty requirements.
	PART 2 -  PRODUCTS
	2.1 BUILT-UP ROOFING MANUFACTURERS
	A. Basis of Design:  Subject to compliance with requirements, provide products by the following:
	1. SR Products
	2. Or approved equal
	2.2 MULTI-PLY ROOFING MATERIALS
	A. Ply Sheet:  Two Plies, Asphalt-impregnated glass-fiber membrane.
	1. PREMIUM PLY
	B. Roofing Asphalt:  As recommended by roofing system manufacturer for application.
	1. BUR PLUS or approved equal
	C. Elvaloy® Modified Thermoplastic Fleece-Backed Surface Membrane: ASTM D 751 or approved equal
	1. HK 5001 or approved equal
	2.3 FLASHING SHEET MATERIALS
	A. Elvaloy® Modified Thermoplastic Flashing Membrane: ASTM D 751 or approved equal.
	1. SION FS or approved equal
	2.4 AUXILIARY MATERIALS
	A. General:  Auxiliary materials recommended by roofing manufacturer for intended use and compatible with specified system components.
	B. Flashing:
	1. SION NR Detail Membrane or approved equal (non-reinforced) – Manufacturer’s standard sheet flashing of same material, type, reinforcement, thickness and color as KEE sheet membrane or approved equal.
	2. SION RM Strip-In Membrane or approved equal – strip-in membrane for HK 5001 membrane and SION FS Clad metal ends and joints or approved equal.
	3. SION FS Clad Metal or approved equal – 24-gauge G-90 galvanized steel laminated with a 25-mil thick sheet of non-reinforced Elvaloy® modified thermoplastic membrane or approved equal.
	C. Bonding Adhesive:
	1. SION FS Bonding Adhesive LV or approved equal.
	D. Fleece-Back Membrane Adhesive:
	1. BUR Plus 101 Type III Asphalt or approved equal.
	E. Pipe Boot:
	1. SION Preformed Pipe Boot or approved equal.
	2. SION Split Pipe Boot or approved equal.
	F. Walk Treds:
	1. SION Walk Tred or approved equal.
	G. Clad Metal:
	1. SION FS Clad Metal or approved equal.
	H. BUR System or approved equal, Asphalt Roofing Cement:  ASTM D 4586, asbestos free.
	1. RMA MASTIC or approved equal
	I. Penetration Pocket Sealant: pourable, elastomeric, one-component, coal tar urethane sealant.
	1. PITCH PAN SEALER or approved equal
	J. Joint Sealant:  Polyurethane; one component moisture cured, quick skin, rapid cure non-hardening, non-sagging complying with ASTM C920, Type S, Grade NS, Class 25, Use NT, A, M, G and O.
	1. SR Sealant II or approved equal.
	K. BUR System or approved equal, Asphalt Primer:  ASTM D 41 Type II
	1. SR Asphalt Low VOC or approved equal.
	L. Glass-Fiber Fabric: SR Glass Mesh or approved equal - Woven glass-fiber cloth, treated with asphalt,  complying with ASTM D 1668, Type I.
	M. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening roofing membrane components to substrate; tested by manufacturer for required pullout...
	N. Miscellaneous Accessories:  Provide those recommended by roofing system manufacturer.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with the following requirements and other conditions affecting performance of roofing system:
	1. Verify that roof openings and penetrations are in place and curbs are set and braced and that roof drain bodies are securely clamped in place.
	2. Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation according to roofing system manufacturer's written instructions.  Remove sharp projections.
	B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction.  Remove roof-drain plugs when no work is taking place or when rain is forecast.
	3.3 BUR PLY SHEET INSTALLATION, GENERAL or Approved Equal
	A. Install roofing membrane system according to roofing system manufacturer's written instructions and applicable recommendations in ARMA/NRCA's "Quality Control Guidelines for the Application of Polymer Modified Bitumen Roofing".
	B. Start installation of roofing membrane in presence of roofing system manufacturer's technical personnel.
	C. Coordinate installation of roofing system so insulation and other components of the roofing membrane system not permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or when rain is forecast.
	1. At end of each day's work, provide tie-offs to cover exposed roofing membrane sheets and insulation with a course of coated felt set in roofing cement or hot roofing asphalt, with joints and edges sealed.
	2. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system.
	3. Remove and discard temporary seals before beginning work on adjoining roofing.
	D. Asphalt Heating:  Do not raise roofing asphalt temperature above equiviscous temperature range more than one hour before time of application.  Do not exceed roofing asphalt manufacturer's recommended temperature limits during roofing asphalt heatin...
	E. Asphalt Heating:  Heat and apply roofing asphalt according to roofing system manufacturer's written instructions.
	F. Substrate-Joint Penetrations:  Prevent roofing asphalt and adhesives from penetrating substrate joints, entering building, or damaging roofing system components or adjacent building construction.
	G. Ply Sheet installation further requirements:
	1. Place ply sheets to ensure water will flow over or parallel to, but never against, exposed edges.
	2. Ply should never touch ply even at roof edges, laps, tapered edge strips, and cants.
	3. Apply hot melt adhesive no more than ten feet ahead of each roll being embedded.
	4. Avoid excessive application of asphalt adhesive over top ply, leave top ply exposed with minimal asphalt at ply lines.
	5. Light brooming or squeegeeing may be required to aid adhesion of ply sheets, base sheets, and/or cap sheets.
	6. Avoid traffic on all newly installed membrane.
	7. Overlap previous day's work 24 inches.
	8. Lap ply sheet ends six inches.  Stagger end laps twelve inches minimum.
	9. Fit plies into roof drain rims, install metal flashing and finishing plies, secure clamping collars, and install domes.
	10. Cut out fishmouths/side laps that are not completely sealed.  Replace all sheets that are not fully and continuously bonded.
	11. Roof is to be inspected and approved by representative from roof system warrantor before application of surfacing.
	12. Follow warranty supplier's recommendations for backnailing requirements.
	H. Daily Waterstop/Tie-Ins
	1. Install "deadman" insulation filler at insulation staggers.
	2. Extend roofing plies at least twelve inches onto prepared area of adjacent roofing.  Embed plies into Specified Interply Adhesive.  Strip edges with twelve-inch wide ply sheet embedded completely in alternate uniform courses of specified interply a...
	3. At beginning of next day's work, remove temporary connection by cutting felts evenly along edge of existing roof system.  Remove "deadman" insulation fillers
	3.4 ELVALOY® THERMOPLASTIC MEMBRANE INSTALLATION or Approved Equal
	A. Thermoplastic Sheet Installation:
	1. Adhere to prepared substrate in a full coverage application of the specified adhesive. If hot roofing asphalt is specified, asphalt shall be applied at not less than 425 deg F. Application Rates: (hot asphalt minimum rate of 25 lbs/100 sq. ft.); co...
	2. Starting at the lowest point of the roof, unroll, dry set and align specified cap sheet as indicated on approved shop drawings.
	3. Align the cap sheet to position the selvedge to the factory lap line marked on the previous roll.  Upon alignment, specified cap sheet is folded halfway back upon itself from the end lap direction.
	4. Hold back specified adhesive 3” from the start of selvedge.
	5. Cap sheet is hand introduced into adhesive.
	6. Cap sheet must be firmly broomed into adhesive and then rolled with a roller (minimum 200 lbs.) to insure proper adhesion.
	7. All seams to be made using the hot air welding method with a minimum 2” full weld at edge.  Hand held hot-air welder, 115 volt, 1500 watt power minimum.  Motorized hot-air welder, 220 volt, 5000 watt power minimum.  Generator minimum output of 7500...
	8. All welded seams to be probed.  Roll ends of the fleece backed cap sheet membrane are butted and then capped with specified 8” hot-air welded strip-in membrane.
	9. At the completion of each working day, cap sheet is lapped onto existing roof surfacing and secured with specified adhesive.  Remove and discard the lapped membrane at the start of the next workday.
	10. At no time shall cap sheet adhesive be permitted to contact the top surface of the  membrane.
	11. Roof traffic on applied areas of membrane must be restricted to eliminate asphalt staining of the top surface.
	12. Roof is to be inspected and approved by representative from roof system warrantor before application of surfacing.
	B. Laps:  Accurately align roofing membrane sheets, without stretching, and maintain uniform side and end laps.  Stagger end laps.  Completely bond and seal laps, leaving no voids.
	1. Repair tears and voids in laps and lapped seams not completely sealed.
	2. Apply roofing granules to cover exuded bead at laps while bead is hot.
	C. Install roofing membrane sheets so side and end laps shed water.
	3.5 BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to membrane roofing system manufacturer's written instructions.
	1. Snap a chalk line 4” from toe of cant out onto roof membrane.
	2. Cut and dry fit one ply of top ply flashing membrane.  Flashing must extend 4” beyond the toe of the cant onto the thermoplastic field membrane and a minimum of 8” in height.  Allow for top ply flashing sections to overlap for a minimum of 2” hot a...
	3. Fully adhere top ply flashing above the cant using top ply flashing adhesive.  Using a roof or masonry trowel, apply top ply flashing adhesive to the designated surface in a monolithic film (approximately 8-10 sq. ft. per gallon).  Allow material t...
	4. Mechanically fasten top of flashing to substrate using aluminum termination bars fastened a minimum of 12” O.C.
	5. Seal top of termination bar with specified sealant.
	6. Dry laid area of top ply flashing extends over the cant and to chalk line that is 4” beyond toe of cant on field surface ply of thermoplastic membrane.
	7. Hot air weld toe of top ply flashing membrane to field surface membrane using minimum 2” welds.
	8. Hot air weld vertical laps of top flashing ply using minimum 2” welds.
	9. Install specified counter flashing system as per detail drawings.
	3.6 AT SINGLE AND MULTIPLE PENETRATIONS-SMALL PIPES & CONDUITS
	A. Remove existing pitch pans.
	B. Install roofing system onto wood blocking.
	C. Install specified pitch pan(s) fabricated with clad metal and riveted flange corners around penetration(s) and attach flange to blocking 3” o.c.
	D. Do not prime pan interior or projection if two-part pitch pocket sealant is used.
	E. Cover vertical riveted seam of pitch pan with duct tape (see detail drawing).
	F. Seal flange and vertical riveted seam with flashing with minimum 2” hot air weld to Elvaloy® modified fleece backed thermoplastic field membrane and to clad metal flange or approved equal.
	G. Heat weld outside corners to all four (4) corners of pitch pan.
	H. Fill to pitch pan 3/4” from top with non-shrink grout, allow to set up.
	I. Seal top with specified pitch pan sealant.
	J. All penetrations will receive a bonnet or watershed as shown in detail drawings.
	3.7 AT PLUMBING VENTS
	A. Remove existing flashing and clean to bare metal.
	B. Wedge plumbing vent tight against deck.
	C. Install prefabricated plumbing vent flashing.
	D. Hot air weld flange to Elvaloy® or approved equal modified fleece backed thermoplastic membrane (minimum 2” weld).
	E. Secure top of boot to pipe with a stainless steel draw band or clamp and seal with specified caulking.
	1. Apply edge sealant to flange weld after probing and correcting any voids.
	3.8 EQUIPMENT STANDS - "I" BEAMS AND ANGLE IRONS
	A. Remove existing flashing.  Weld 1/4 inch plate steel (where required) to open portion of beam.  Slope to shed water away from I-beam.  Fill beam interior below sloped plate to roof deck with batt insulation.  Install vertical and horizontal section...
	B. Install new roofing two inches beyond top edge of cant.  Adhere specified flashing membrane.  Overlap section four inches. Extend flashing ply four inches beyond toe of cant.
	C. Install Cap Ply of specified flashing membrane over the base ply.  Nail cap flashing ply to wood curb six inches o.c.;  extend 4 inches beyond cant, Mechanically fasten top of sheeting to substrate with one inch cap nails eight inches o.c.  Hot air...
	D. Fabricate and install new aluminum counter flashing. Mechanically fasten counter flashing to structural beam with compatible bar/fasteners.  Extend counter flashing two inches below top of base flashing. Wipe clean top surface of counter flashing w...
	3.9 EXPANSION JOINTS, ROOF DIVIDERS AND COPING
	A. Install new wood blocking at flashing base.  Provide tapered edge strip over installed insulation at blocking edge.  Firmly butt tapered edge strip to blocking.  Edge strip shall be properly adhered or attached to the substrate.
	B. Properly adhere or attach cant strip securely to substrate and blocking.
	C. Extend new roofing at least two inches beyond top edge of cant.
	D. Adhere flashing to flashing substrate in a continuous application of flashing adhesive.  Remove wrinkles and voids.  Overlap sections four inches.  Extend flashing ply four inches beyond toe of cant.
	E. Expansion Joints shall receive the following:
	1. Install vinyl water barrier over joint opening.  Allow barrier to drape four inches within joint opening.  Nail both sides of barrier eight inches o.c.
	2. Insert fiberglass batten insulation into expansion joint opening; fill entire opening.
	F. Surface flashing as specified.
	G. Install joint cover as shown on detail drawing.
	3.10 AT SCUPPERS
	A. Remove existing scupper liners and membrane to wood blocking.
	B. Replace rotted and untreated blocking as needed and approved by owner’s representative with new, treated wood blocking.
	C. Install flashing ply over wood blocking, into the port and out onto the roof 2 feet in all directions, set in a bed of asphalt mastic.
	D. Install surface field membrane.
	E. Install pre-manufactured scupper formed from clad metal.
	F. Install scupper head below outside of port and new downspouts.
	G. Install cap-flashing ply with minimum 2” hot air welds to scupper flanges.
	H. Wall flashing shall extend over flanges and roof membrane out 4” past cant.
	3.11 AT GRAVEL STOP, DRIP EDGE, AND FASCIA
	A. Remove existing edge flashing system to wood blocking.
	B. Replace rotted blocking as needed and approved by building owner's representative.
	C. Provide tapered edge strip along gravel stop, over installed insulation at blocking edge.  Firmly butt tapered edge strip to blocking.  Fully adhere edge strip to insulation.
	D. Solidly adhere roof membrane plies completely to insulation and blocking.  Envelope felts. Ensure complete bond and continuity without wrinkles or voids.
	E. Install fascia system and stripping plies according to detail drawings.
	F. Heat weld edge of Elvaloy® or approved equal flashing to Elvaloy® or approved equal clad metal fascia flange and Elvaloy® or approved equal modified fleece backed thermoplastic field membrane with minimum 2” hot air welds.
	G. Install new downspouts at spill-out scupper locations.  Dimensions to match existing.
	3.12 AT EDGE/GUTTERS
	A. Remove existing edge flashing, gutters and downspouts.
	B. Replace rotted blocking as needed and approved by building owner’s representative.  Install insulation firmly butting against wood blocking.
	C. Solidly adhere roofing membrane plies completely to insulation blocking.  Ensure complete bond and continuity without wrinkles or voids.  Envelope felts.
	D. Fabricate and install new gutter with outlet tubes.  Locate outlet tubes in original position.  Slope gutter to outlets.
	E. Install gutter support system.
	F. Provide gutter expansion joints every 30 feet.
	G. Install fascia system and stripping plies according to detail drawings.
	H. Heat weld edge of Elvaloy® or approved equal flashing to Elvaloy® or approved equal clad metal drip edge flange and Elvaloy® or approved equal modified fleece backed thermoplastic field membrane with minimum 2” hot air welds.
	I. Install new downspouts.  Dimensions to match existing.
	3.13 WALKWAY INSTALLATION
	A. Flexible Walkways:  Install walkway products in locations indicated.  Heat weld to substrate or adhere walkway products to substrate with compatible adhesive according to roofing system manufacturer's written instructions.
	3.14 FIELD QUALITY CONTROL
	A. Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel to inspect roofing installation on completion.
	B. Repair or remove and replace components of membrane roofing system where inspections indicate that they do not comply with specified requirements.
	C. Additional inspections, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	3.15 PROTECTING AND CLEANING
	A. Protect membrane roofing system from damage and wear during remainder of construction period.  When remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a writ...
	B. Correct deficiencies in or remove membrane roofing system that does not comply with requirements; repair substrates; and repair or reinstall membrane roofing system to a condition free of damage and deterioration at time of Substantial Completion a...
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.
	END OF SECTION 075113

	076200 - Sheet Metal Flashing and Trim
	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. Manufactured Products:
	a. Manufactured reglets and counterflashing.
	2. Formed Products:
	a. Formed roof drainage sheet metal fabrications.
	b. Formed wall sheet metal fabrications.
	c. Formed equipment support flashing.
	B. Related Sections:
	1. Division 06 Section "Rough Carpentry" for wood nailers, curbs, and blocking.
	2. Division 07 Section "Fiberglass Reinforced Asphalt Shingles" for installing sheet metal flashing and trim integral with shingle roofing.
	3. Division 07 Section "Expansion and Control Joint" for manufactured sheet metal expansion-joint covers.
	1.3 PERFORMANCE REQUIREMENTS
	A. General:  Sheet metal flashing and trim assemblies as indicated shall withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other d...
	B. Thermal Movements:  Provide sheet metal flashing and trim that allows for thermal movements from ambient and surface temperature changes.
	1. Temperature Change (Range):  120 deg F, material surfaces.
	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each manufactured product and accessory.
	B. Shop Drawings:  Show fabrication and installation layouts of sheet metal flashing and trim, including plans, elevations, expansion-joint locations, and keyed details.  Distinguish between shop- and field-assembled work.  Include the following:
	1. Identification of material, thickness, weight, and finish for each item and location in Project.
	2. Details for forming sheet metal flashing and trim, including profiles, shapes, seams, and dimensions.
	3. Details for joining, supporting, and securing sheet metal flashing and trim, including layout of fasteners, cleats, clips, and other attachments.  Include pattern of seams.
	4. Details of termination points and assemblies, including fixed points.
	5. Details of expansion joints and expansion-joint covers, including showing direction of expansion and contraction.
	6. Details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and counter flashings as applicable.
	7. Details of special conditions.
	8. Details of connections to adjoining work.
	9. Detail formed flashing and trim at a scale of not less than 1-1/2 inches per 12.
	C. Samples for Initial Selection:  For each type of sheet metal flashing, trim, and accessory indicated with factory-applied color finishes involving color selection.
	D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated below:
	1. Sheet Metal Flashing:  12 inches long by actual width of unit, including finished seam and in required profile.  Include fasteners, cleats, clips, closures, and other attachments.
	2. Trim, Metal Closures, Expansion Joints, Joint Intersections, and Miscellaneous Fabrications:  12 inches long and in required profile.  Include fasteners and other exposed accessories.
	3. Accessories and Miscellaneous Materials:  Full-size Sample.
	4. Anodized Aluminum Samples:  Samples to show full range to be expected for each color required.
	E. Qualification Data:  For qualified fabricator.
	F. Maintenance Data:  For sheet metal flashing, trim, and accessories to include in maintenance manuals.
	G. Warranty:  Sample of special warranty.
	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate sheet metal flashing and trim similar to that required for this Project and whose products have a record of successful in-service performance.
	B. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" unless more stringent requirements are specified or shown on Drawings.
	C. Copper Sheet Metal Standard:  Comply with CDA's "Copper in Architecture Handbook." Conform to dimensions and profiles shown unless more stringent requirements are indicated.
	D. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.
	1. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.
	E. Preinstallation Conference:  Conduct conference at Project site.
	1. Meet with Owner, Architect, Owner's insurer if applicable, Installer, and installers whose work interfaces with or affects sheet metal flashing and trim including installers of roofing materials, roof accessories, unit skylights, and roof-mounted e...
	2. Review methods and procedures related to sheet metal flashing and trim.
	3. Examine substrate conditions for compliance with requirements, including flatness and attachment to structural members.
	4. Review special roof details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that will affect sheet metal flashing.
	5. Document proceedings, including corrective measures and actions required, and furnish copy of record to each participant.
	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not store sheet metal flashing and trim materials in contact with other materials that might cause staining, denting, or other surface damage.  Store sheet metal flashing and trim materials away from uncured concrete and masonry.
	B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high humidity, except to the extent necessary for the period of sheet metal flashing and trim installation.
	1.7 WARRANTY
	A. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Exposed Panel Finish:  Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.
	2. Finish Warranty Period:  20 years from date of Substantial Completion.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURED SHEET METAL FLASHING AND TRIM
	A. Reglets:  Units of type, material, and profile indicated, formed to provide secure interlocking of separate reglet and counterflashing pieces, and compatible with flashing indicated with factory-mitered and -welded corners and junctions] [with inte...
	1. Basis-of-Design: Subject to compliance with requirements, provide products by the following:
	a. Fry Reglet Corporation.
	1) Reglet Model “MA” Masonry Reglet
	2) Reglet Model “SM” Surface Mounted
	3) Counter Flashing Model “Springlok Flashing”
	b. Or approved equal
	2. Material: Stainless steel, Type 304 - .020 inch. Retain reglet types and accessories required from first five subparagraphs below.
	3. Masonry Type:  Provide with offset top flange for embedment in masonry mortar joint.
	4. Accessories:
	a. Counterflashing Wind-Restraint Clips:  Provide clips to be installed before counterflashing to prevent wind uplift of counterflashing lower edge.
	5. Finish:  Type 304 – Standard Uncoated Finish.
	2.2 FABRICATION, GENERAL
	A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, geometry, metal thickness, and other characteristics of item indicated.  Fabric...
	1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with performance requirements, but not less than that specified for each application and metal.
	2. Obtain field measurements for accurate fit before shop fabrication.
	3. Form sheet metal flashing and trim without excessive oil canning, buckling, and tool marks and true to line and levels indicated, with exposed edges folded back to form hems.
	4. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on faces exposed to view.
	B. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset of adjoining faces and of alignment of matchi...
	C. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."
	D. Sealed Joints:  Form non-expansion but movable joints in metal to accommodate elastomeric sealant.
	E. Expansion Provisions:  Where lapped expansion provisions cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch, filled with butyl sealant concealed within joints.
	F. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	G. Fabricate cleats and attachment devices of sizes as recommended by SMACNA's "Architectural Sheet Metal Manual" and by FMG Loss Prevention Data Sheet 1-49 for application, but not less than thickness of metal being secured.
	H. Seams:  Fabricate nonmoving seams with flat-lock seams.  Tin edges to be seamed, form seams, and solder.
	I. Seams:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use. Rivet joints where necessary for strength.
	J. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with epoxy seam sealer. Rivet joints where necessary for strength.
	K. Do not use graphite pencils to mark metal surfaces.
	2.3 WALL SHEET METAL FABRICATIONS
	A. Opening Flashings in Frame Construction:  Fabricate head, sill, jamb, and similar flashings to extend 8 inches beyond wall openings.  Form head and sill flashing with 4 inch high, end dams.  Fabricate from the following materials:
	1. Stainless Steel:  Type 304; 26 gauge
	2.4 MISCELLANEOUS SHEET METAL FABRICATIONS
	A. Equipment Support Flashing:  Fabricate from the following materials:
	1. Stainless Steel:  0.028 inch thick.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions and other conditions affecting performance of the Work.
	1. Verify compliance with requirements for installation tolerances of substrates.
	2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
	B. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 UNDERLAYMENT INSTALLATION
	A. General:  Install underlayment as indicated on Drawings.
	B. Self-Adhering Sheet Underlayment:  Install self-adhering sheet underlayment, wrinkle free.  Apply primer if required by underlayment manufacturer.  Comply with temperature restrictions of underlayment manufacturer for installation; use primer rathe...
	3.3 INSTALLATION, GENERAL
	A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement.  Use fasteners, solder, welding rods, protective coatings, separators, sealants, and other misce...
	1. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat seams with minimum exposure of solder, welds, and sealant.
	2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	3. Space cleats not more than 12 inches apart.  Anchor each cleat with two fasteners.  Bend tabs over fasteners.
	4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool marks.
	5. Install sealant tape where indicated.
	6. Torch cutting of sheet metal flashing and trim is not permitted.
	7. Do not use graphite pencils to mark metal surfaces.
	B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as recommended by SMACNA.
	1. Coat back side of uncoated aluminum and stainless-steel sheet metal flashing and trim with bituminous coating where flashing and trim will contact wood, ferrous metal, or cementitious construction.
	2. Underlayment:  Where installing metal flashing directly on cementitious or wood substrates, install a course of felt underlayment and cover with a slip sheet or install a course of polyethylene sheet.
	C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or intersection.  Where lapped expansion provisions cannot be used o...
	D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood sheathing not less than 1-1/4 inches for nails and not less than 3/4 inch for wood screws metal decking not less than recommended by fastener manufacturer to achieve maximum pull-out ...
	E. Seal joints as shown and as required for watertight construction.
	1. Where sealant-filled joints are used, embed hooked flanges of joint members not less than 1 inch into sealant.  Form joints to completely conceal sealant.  When ambient temperature at time of installation is moderate, between 40 and 70 deg F, set j...
	2. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint Sealants."
	F. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges of sheets to be soldered to a width of 1-1/2 inches, except reduce pre-tinning where pre-tinned surface would show in completed Work.
	1. Do not solder metallic-coated steel and aluminum sheet.
	2. Do not use torches for soldering.  Heat surfaces to receive solder and flow solder into joint.  Fill joint completely.  Completely remove flux and spatter from exposed surfaces.
	3. Stainless-Steel Soldering:  Tin edges of uncoated sheets using solder recommended for stainless steel and acid flux.  Promptly remove acid flux residue from metal after tinning and soldering.  Comply with solder manufacturer's recommended methods f...
	4. Copper Soldering:  Tin edges of uncoated copper sheets using solder for copper.
	G. Rivets:  Rivet joints in uncoated aluminum where indicated and where necessary for strength.
	3.4 ROOF FLASHING INSTALLATION
	A. General:  Install sheet metal flashing and trim to comply with performance requirements, sheet metal manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, set...
	3.5 WALL FLASHING INSTALLATION
	A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture according to SMACNA recommendations and as indicated.  Coordinate installation of wall flashing with installation of wall-opening components such as windows, ...
	B. Opening Flashings in Frame Construction:  Install continuous head, sill, jamb, and similar flashings to extend 4 inches beyond wall openings.
	3.6 ERECTION TOLERANCES
	A. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset of adjoining faces and of alignment of matching profiles.
	B. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."
	3.7 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials.  Clean off excess solder.
	C. Clean off excess sealants.
	D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed unless otherwise indicated in manufacturer's written installation instructions.  On completion of installation, remove unused materials and cl...
	E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.

	077100 - Roof Specialties
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Copings.
	2. Roof-edge flashings.
	1.2 PERFORMANCE REQUIREMENTS
	A. FM Approvals' Listing:  Manufacture and install copings, roof-edge flashings that are listed in FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-105.  Identify materials with FM Approvals' markings.
	B. SPRI Wind Design Standard:  Manufacture and install copings and roof-edge flashings tested according to SPRI ES-1 and capable of resisting the following design pressures:
	1. Design Pressure:  104.5 psf.
	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For roof specialties.  Include plans, elevations, expansion-joint locations, keyed details, and attachments to other work.  Distinguish between plant- and field-assembled work.
	C. Samples:  For each exposed product and for each color and texture specified.
	D. Product test reports.
	E. Maintenance data.
	F. Warranty:  Sample of special warranty.
	1.4 QUALITY ASSURANCE
	A. Pre-installation Conference:  Conduct conference at Project site.
	1.5 WARRANTY
	A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which manufacturer agrees to repair finish or replace roof specialties that show evidence of deterioration of factory-applied finishes within 20 years from date of Substantial C...
	PART 2 -  PRODUCTS
	2.1 EXPOSED METALS
	A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish required, with temper to suit forming operations and performance required.
	1. Surface:  Smooth, flat finish.
	2. Exposed Coil-Coated Finishes:  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. High performance multicoat-cured 70% Kynar 500 Polyvinylidene Fluoride (PVDF) Fluropon coating per manufacturer color samples.
	3. Color Anodic Finish, Coil Coated:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.
	2.2 CONCEALED METALS
	A. Aluminum Sheet (for PLC-4 and GS-1):  ASTM B 209 (ASTM B 209M), alloy and temper recommended by manufacturer for type of use and structural performance indicated, mill finished.
	B. Aluminum Extrusions (for PLGS-8.0):  ASTM B 221 (ASTM B 221M), alloy and temper recommended by manufacturer for type of use and structural performance indicated, mill finished.
	2.3 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous items required by manufacturer for a complete installation.
	B. Fasteners:  Manufacturer's recommended fasteners, suitable for application and designed to meet performance requirements.  Furnish the following unless otherwise indicated:
	1. Exposed Penetrating Fasteners:  Gasketed screws with hex washer heads matching color of sheet metal.
	2. Fasteners for Aluminum:  Aluminum or Series 300 stainless steel.
	C. Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant of type, grade, class, and use classifications required by roofing-specialty manufacturer for each application.
	2.4 COPINGS
	A. Copings:  Manufactured coping system consisting of formed-metal coping cap in section lengths not exceeding 10 feet, concealed anchorage; corner units, end cap units, and concealed splice plates with same finish as coping caps.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product by the following:
	a. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc.
	b. Or approved equal.
	2. Coping-Cap Material:  Formed aluminum:
	a. Model: PLC-4 or approved equal.
	b. Thickness: .050 inch
	c. Color:  As selected by Architect from manufacturer's full range
	3. Corners:  Factory mitered and continuously welded.
	4. Coping-Cap Attachment Method:  Face leg hooked to continuous cleat with back leg fastener exposed, fabricated from coping-cap material.
	5. Snap-on-Coping Anchor Plates:  Concealed, galvanized-steel sheet, 12 inches wide, with integral cleats.
	6. Face Leg Cleats:  Concealed, continuous galvanized-steel sheet.
	7. Coping Accessories: Extenders with continuous hold-down cleats.
	2.5 ROOF-EDGE FLASHINGS
	A. Roof-Edge Fascia:  Manufactured, two-piece, roof-edge fascia consisting of snap-on metal fascia cover in section lengths not exceeding 10 feet and a continuous formed- or extruded-aluminum anchor bar with integral drip-edge cleat to engage fascia c...
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product by the following:
	a. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc.
	b. Or approved equal.
	2. Fascia Cover: Formed Aluminum:
	a. Model: PLGS-8.0 or approved equal.
	b. Thickness: .050 inches
	c. Color: As selected by Architect from manufacturer’s full range.
	3. Corners:  Factory mitered and continuously welded.
	4. Splice Plates:  Concealed, of same material, finish, and shape as fascia cover.
	B. One-Piece Gravel Stops:  Manufactured, one-piece, metal gravel stop in section lengths not exceeding 10 feet, with a horizontal flange and vertical leg[, drain-through] fascia[ terminating in a drip edge], and concealed splice plates of same materi...
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product by the following:
	a. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc.
	b. Or approved equal.
	2. Gravel Stop: Formed Aluminum
	a. Model: GS-1 or approved equal
	b. Thickness: .050 inches
	c. Color: As selected by Architect from manufacturer’s full range.
	3. Corners:  Factory mitered and continuously welded.
	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. General:  Install roof specialties according to manufacturer's written instructions.  Anchor roof specialties securely in place, with provisions for thermal and structural movement.  Use fasteners, solder, protective coatings, separators, sealants,...
	1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning and without warping, jogs in alignment, buckling, or tool marks.
	2. Provide uniform, neat seams with minimum exposure of solder and sealant.
	3. Install roof specialties to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before manufacture.
	4. Torch cutting of roof specialties is not permitted.
	5. Install underlayment with adhesive for temporary anchorage.  Apply in shingle fashion to shed water, with lapped joints of not less than 2 inches. Roll laps of self-adhering sheet underlayment with roller; cover within 14 days.
	B. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended...
	1. Coat concealed side of uncoated aluminum roof specialties with bituminous coating where in contact with wood, ferrous metal, or cementitious construction.
	2. Underlayment:  Where installing metal flashing directly on cementitious or wood substrates, install a course of felt underlayment and cover with a slip sheet.
	C. Expansion Provisions:  Allow for thermal expansion of exposed roof specialties.
	1. Space movement joints at a maximum of 10 feet with no joints within 18 inches of corners or intersections unless otherwise shown on Drawings.
	2. When ambient temperature at time of installation is between 40 and 70 deg F, set joint members for 50 percent movement each way.  Adjust setting proportionately for installation at higher ambient temperatures.
	D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood blocking or sheathing not less than 1-1/4 inches for nails and not less than 3/4 inch for wood screws.
	E. Seal joints with sealant as required by roofing-specialty manufacturer.
	F. Seal joints as required for watertight construction.  Place sealant to be completely concealed in joint.  Do not install sealants at temperatures below 40 deg F.
	G. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges of sheets to be soldered to a width of 1-1/2 inches except reduce pre-tinning where pre-tinned surface would show in completed Work.  Tin edges of unc...
	3.2 COPING INSTALLATION
	A. Install cleats, anchor plates, and other anchoring and attachment accessories and devices with concealed fasteners.
	B. Anchor copings to meet performance requirements.
	1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor plates anchored to substrate at manufacturer's required spacing that meets performance requirements.
	3.3 ROOF-EDGE FLASHING INSTALLATION
	A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed fasteners.
	B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to meet performance requirements.
	3.4 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION
	A. General:  Install components to produce a complete roof-edge drainage system according to manufacturer's written instructions.
	B. Gutters:  Join and seal gutter lengths.  Allow for thermal expansion.  Attach gutters to firmly anchored gutter supports spaced not more than 12 inches apart.  Attach ends with rivets and solder to make watertight.  Slope to downspouts.
	1. Install gutter with expansion joints at a minimum of 25 feet apart.  Install expansion joint caps.
	C. Downspouts:  Join sections with manufacturer's standard telescoping joints.  Provide hangers with fasteners designed to hold downspouts securely to walls and 1 inch away from walls; locate fasteners at top and bottom and at approximately 60 inches ...
	D. Parapet Scuppers:  Install scuppers where indicated through parapet.  Continuously support scupper, set to correct elevation, and seal flanges to interior wall face, over cants or tapered edge strips, and under roofing membrane.
	E. Conductor Heads:  Anchor securely to wall with elevation of conductor top edge 1 inch below scupper discharge.
	3.5 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials.  Clean off excess solder and sealants.
	C. Remove temporary protective coverings and strippable films as roof specialties are installed.
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	080675 - Door Hardware_Intermediate North
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section references specification sections relating to commercial door hardware for the following:
	1. Swinging doors.
	2. Other doors to the extent indicated.
	B. Commercial door hardware includes, but is not necessarily limited to, the following:
	1. Mechanical door hardware.
	2. Electromechanical and access control door hardware.
	3. Cylinders specified for doors in other sections.
	C. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
	2. ICC/IBC - International Building Code.
	3. NFPA 70 - National Electrical Code.
	4. NFPA 80 - Fire Doors and Windows.
	5. NFPA 101 - Life Safety Code.
	6. NFPA 105 - Installation of Smoke Door Assemblies.
	7. State Building Codes, Local Amendments.
	D. Standards: Reference Related Sections for requirements regarding compliance with applicable industry standards.
	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. Refer to “PART 3 – EXECUTION” for required specification sections.
	PART 3 -  EXECUTION
	3.1 DOOR HARDWARE SETS
	A. The door hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be brough...
	B. The supplier is responsible for handing and sizing all products and providing the correct option for the appropriate door type and material where more than one is presented in the hardware sets. Quantities listed are for each pair of doors, or for ...
	C. Products listed in the hardware sets shall be supplied by and in accordance with the requirements described in the specification section as noted for each item.
	1. Section 08 71 00 – Door Hardware.
	D. Manufacturer’s Abbreviations:

	080676 - Door Hardware_North Dover
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section references specification sections relating to commercial door hardware for the following:
	1. Swinging doors.
	2. Other doors to the extent indicated.
	B. Commercial door hardware includes, but is not necessarily limited to, the following:
	1. Mechanical door hardware.
	2. Electromechanical and access control door hardware.
	3. Cylinders specified for doors in other sections.
	C. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
	2. ICC/IBC - International Building Code.
	3. NFPA 70 - National Electrical Code.
	4. NFPA 80 - Fire Doors and Windows.
	5. NFPA 101 - Life Safety Code.
	6. NFPA 105 - Installation of Smoke Door Assemblies.
	7. State Building Codes, Local Amendments.
	D. Standards: Reference Related Sections for requirements regarding compliance with applicable industry standards.
	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. Refer to “PART 3 – EXECUTION” for required specification sections.
	PART 3 -  EXECUTION
	3.1 DOOR HARDWARE SETS
	A. The door hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be brough...
	B. The supplier is responsible for handing and sizing all products and providing the correct option for the appropriate door type and material where more than one is presented in the hardware sets. Quantities listed are for each pair of doors, or for ...
	C. Products listed in the hardware sets shall be supplied by and in accordance with the requirements described in the specification section as noted for each item.
	1. Section 08 71 00 – Door Hardware.
	D. Manufacturer’s Abbreviations:

	080677 - Door Hardware_Walnut Street
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section references specification sections relating to commercial door hardware for the following:
	1. Swinging doors.
	2. Other doors to the extent indicated.
	B. Commercial door hardware includes, but is not necessarily limited to, the following:
	1. Mechanical door hardware.
	2. Electromechanical and access control door hardware.
	3. Cylinders specified for doors in other sections.
	C. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
	2. ICC/IBC - International Building Code.
	3. NFPA 70 - National Electrical Code.
	4. NFPA 80 - Fire Doors and Windows.
	5. NFPA 101 - Life Safety Code.
	6. NFPA 105 - Installation of Smoke Door Assemblies.
	7. State Building Codes, Local Amendments.
	D. Standards: Reference Related Sections for requirements regarding compliance with applicable industry standards.
	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. Refer to “PART 3 – EXECUTION” for required specification sections.
	PART 3 -  EXECUTION
	3.1 DOOR HARDWARE SETS
	A. The door hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be brough...
	B. The supplier is responsible for handing and sizing all products and providing the correct option for the appropriate door type and material where more than one is presented in the hardware sets. Quantities listed are for each pair of doors, or for ...
	C. Products listed in the hardware sets shall be supplied by and in accordance with the requirements described in the specification section as noted for each item.
	1. Section 08 71 00 – Door Hardware.
	D. Manufacturer’s Abbreviations:

	080678 - Door Hardware_West Dover
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section references specification sections relating to commercial door hardware for the following:
	1. Swinging doors.
	2. Other doors to the extent indicated.
	B. Commercial door hardware includes, but is not necessarily limited to, the following:
	1. Mechanical door hardware.
	2. Electromechanical and access control door hardware.
	3. Cylinders specified for doors in other sections.
	C. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
	2. ICC/IBC - International Building Code.
	3. NFPA 70 - National Electrical Code.
	4. NFPA 80 - Fire Doors and Windows.
	5. NFPA 101 - Life Safety Code.
	6. NFPA 105 - Installation of Smoke Door Assemblies.
	7. State Building Codes, Local Amendments.
	D. Standards: Reference Related Sections for requirements regarding compliance with applicable industry standards.
	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. Refer to “PART 3 – EXECUTION” for required specification sections.
	PART 3 -  EXECUTION
	3.1 DOOR HARDWARE SETS
	A. The door hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be brough...
	B. The supplier is responsible for handing and sizing all products and providing the correct option for the appropriate door type and material where more than one is presented in the hardware sets. Quantities listed are for each pair of doors, or for ...
	C. Products listed in the hardware sets shall be supplied by and in accordance with the requirements described in the specification section as noted for each item.
	1. Section 08 71 00 – Door Hardware.
	D. Manufacturer’s Abbreviations:

	081213-Hollow Metal Frames
	081416 - Flush Wood Doors
	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. Interior standard wood veneer flush wood doors.
	B. Related Sections:
	1. Division 08 Section “Glazing”.
	2. Division 08 Section "Door Hardware".
	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of door indicated. Include factory-finishing specifications.
	B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; construction details not covered in Product Data; location and extent of hardware blocking; and other pertinent data.
	1. Indicate dimensions and locations of mortises and holes for hardware.
	2. Indicate dimensions and locations of cutouts.
	3. Indicate requirements for veneer matching.
	4. Indicate doors to be factory finished and finish requirements.
	5. Indicate fire-protection ratings for fire-rated doors.
	C. Samples:  Available standard HPDL color and pattern options.
	D. Samples for Verifications:
	1. Transparent Finish Doors: Each required veneer species and factory finish; minimum 8 by 10 inches corner unit showing construction and finish.
	2. Light Opening Moldings: Minimum 6 inches long, for each material, type, and finish required.
	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.
	B. Manufacturer warranties transferrable to Owner.
	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A qualified manufacturer that is certified for chain of custody by an FSC-accredited certification body.
	B. Quality Standard:  In addition to requirements specified, comply with WDMA I.S.1-A, "Architectural Wood Flush Doors”.
	C. Vendor Qualifications: Certified for chain of custody by an FSC-accredited certification body.
	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Package factory-finished doors individually in manufacturer’s standard plastic bags, stretch wrap, or cardboard cartons.
	B. Store doors inside building in clean, dry location.
	C. Mark each door on top rail with opening number used on shop drawings.
	1.7 FIELD CONDITIONS
	A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and weather tight, wet work in spaces is complete and dry, and HVAC system is operating and maintaining temperature between 60 and 90 deg F and relative humidity a...
	1.8 MANUFACTUER WARRANTIES
	A. Standard manufacturer warranties.
	1. Failures include, but are not limited to, the following:
	a. Warping (bow, cup, or twist) more than 1/4 inch in 42 by 84 inch section.
	b. Telegraphing of core construction in face veneers exceeding 0.01 inch in 3-inch span.
	2. Solid Core Doors: Limited lifetime warranty
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design: Provide product from the following manufacturer or approved equal:
	1. Mohawk Flush Doors, Inc. or approved equal
	a. Cedura Series
	B. Source Control: Supply all wood doors from a single manufacturer.
	2.2 MANUFACTURING STANDARD
	A. Interior Wood Doors: Window and Door Manufacturers Association publications ANSI/WDMA I.S. 1A “Industry Standard for Interior Architectural Wood Flush Doors”.
	B. Acoustical Rating for Solid Core Doors: Where indicated in door schedule on Drawings, provide STC 38 doors supplied with seals and gaskets tested by manufacturer.
	2.3 INTERIOR SOLID CORE LAMINATE-FACED (HPDL) DOORS
	A. Solid Core Standard Veneer Flush Wood Doors
	1. WDMA Quality Standard: Standard construction
	2. WDMA Performance Level: Heavy Duty
	3. Faces: High pressure decorative laminates complying with NEMA LD 3, Grade HGS. Vertical and post formable grade laminates are not acceptable.
	a. Colors, Patterns: color and pattern selected by Architect from manufacturer’s standards.
	4. Vertical Edges: Hardwood for stain finish to match face finish.
	5. Horizontal Edges: Structural Composite Lumber
	6. Core: Wood base-particleboard.
	7. Construction: Five Plies; Stiles and rails are bonded to core, and entire unit is then abrasive planed before veneering.
	8. Thickness: 1-3/4 inch.
	B. Solid Core Standard Veneer Flush Wood Doors with Glazed Lites
	1. Match appearance grade and applicable construction and performance requirements of Solid Core Standard Veneer Flush Wood Doors.
	2. Factory Glazing: Refer to Division 08 Section "Glazing" for glass view panels in flush woo doors. Factory install glass as required. Fill glazing bead nail holes in factory finished doors.
	3. Wood Glazing Accessories: Solid wood of same species as face veneer in standard profile selected by architect.
	a. Bead Profile: Straight Lip
	2.4 LOUVERS AND LIGHT FRAMES
	A. Louvers for Fire-Rated Doors: Metal louvers with fusible link and closing device, listed and labeled for use in doors with fire-protection rating of 1-1/2 hours or less.
	1. Subject to compliance, provide product by the following manufacturer:
	a. Anemostat Door Products
	1) Model No. FLDL-UL-SG2
	b. Or approved equal.
	2. Metal and Finish:
	a. Material: 18 Gauge Cold Rolled Steel Louver Blades and Inside Frame.
	b. Finish: Beige
	B. Metal Frames for Light Opening in Fire Rated Doors: Manufacturer’s standard frame formed of 0.048 inch thick, cold rolled steel sheet, with baked enamel or powder coated finish selected by Architect from manufacturer’s standard full colors and appr...
	2.5 FABRICATION
	A. Factory fit doors to suit frame-opening sizes indicated. Comply with clearance requirements of referenced quality standard for fitting unless otherwise indicated.
	B. Factory machine doors for hardware that is not surface applied. Locate hardware to comply with DHI-WDHS-3. Comply with final hardware schedules, door frame Shop Drawings, BHMA-156.115-W, and hardware templates.
	1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment before factory machining.
	C. Openings: Cut and trim openings and install glazing at factory.
	2.6 FINISHES
	A. General: Comply with referenced quality standard for factory finishing. Complete fabrication, including fitting doors for openings and machining for hardware that is not surface applied, before finishing.
	1. Finish faces, all four edges, edges of cutouts, and mortises. Stains and fillers may be omitted on bottom edges, edges of cutouts, and mortises.
	B. Factory finish doors where indicated in schedules or on Drawings as factory finished.
	C. Transparent Finish:
	1. Grade:  Premium.
	2. Finish: AWI's, AWMAC's, and WI's "Architectural Woodwork Standards" System 5, conversion varnish; WDMA TR-4 conversion varnish
	3. Staining:  Match Architect's sample.
	4. Sheen:  Satin.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and installed door frames, with Installer present, before hanging doors.
	1. Verify that installed frames comply with indicated requirements for type, size, location, and swing characteristics and have been installed with level heads and plumb jambs.
	2. Reject doors with defects.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 INSTALLATION
	A. Hardware: For installation, see Division 08 Section "Door Hardware."
	B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and the referenced quality standard, and as indicated.
	1. Install fire rated doors in corresponding fire-rated frames according to NFPA 80.
	C. Job-Fitted Doors:  Align and fit doors in frames with uniform clearances and bevels; do not trim stiles and rails in excess of limits set by manufacturer or permitted for fire-rated doors.  Machine doors for hardware.  Seal edges of doors, edges of...
	1. Clearances:  Provide 1/8 inch at heads, jambs, and between pairs of doors.  Provide 1/8 inch from bottom of door to top of decorative floor finish or covering unless otherwise indicated.  Where threshold is shown or scheduled, provide 1/4 inch from...
	D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at Project site.
	E. Wood doors to follow WMDA I.S. 1A and WDMA I.S. 6A standards.
	3.3 ADJUSTING AND REPAIR
	A. Operation: Rehang or replace doors that do not swing or operate freely.
	B. Repair of damage or defects is subject to Architects’ acceptance, including removal of soiling.
	C. Provide new replacement doors for doors that cannot be satisfactorily repaired.
	3.4 PROTECTING AND CLEANING
	A. Protect installed doors from damage and soiling.
	B. Clean doors shortly before inspection for Substantial Completion

	081433-STILE AND RAIL WOOD DOORS
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	084213.13-SECURITY ALUMINUM ENTRANCES
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	085113 - Aluminum Windows
	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 fixed and/or operable aluminum-framed windows for exterior locations.
	1.3 DEFINITIONS
	A. Performance class designations according to AAMA/WDMA/CSA 101/I.S.2/A440-05:
	1. AW:  Architectural.
	B. Performance grade number according to AAMA/WDMA/CSA 101/I.S.2/A440-05:
	1. Design pressure number in pounds force per square foot (pascals) used to determine the structural test pressure and water test pressure.
	C. Structural Test Pressure:  For uniform load structural test, is equivalent to 150 percent of the design pressure.
	D. Minimum Test Size:  Smallest size permitted for performance class (gateway test size) or as specified elsewhere in this section, whichever is more stringent.  Products must be tested at minimum test size or at a size larger than minimum test size t...
	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Provide aluminum windows capable of complying with performance requirements indicated, based on testing manufacturer's windows that are representative of those specified, and that are of minimum test size indicated below:
	1. Projected Windows:  60” x 144” (F/PO/F/PI).
	B. Structural Performance:  Provide aluminum windows capable of withstanding the effects of the following loads, based on testing units of the minimum test size specified herein that pass AAMA/WDMA/CSA 101/I.S.2/A440-05, Uniform Load Structural and Un...
	1. Uniform Load Structural Test:  105 psf (positive and negative).
	2. Uniform Load Deflection Test:  70 psf (positive and negative).
	1.5 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, fabrication methods, dimensions of individual components and profiles, hardware, finishes, and operating instructions for each type of aluminum window indicated.
	B. Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to other work, operational clearances, installation details, and the following:
	1. Mullion details, including reinforcement and stiffeners.
	2. Joinery details.
	3. Weather-stripping details.
	4. Thermal-break details.
	5. Glazing details.
	C. Samples for Initial Selection:  For units with factory-applied color finishes.
	1. Include similar samples of hardware and accessories involving color selection.
	D. Maintenance Data:  For operable window sash, operating hardware and finishes to include in maintenance manuals.
	E. Warranty:  Special warranty specified in this Section.
	1.6 QUALITY ASSURANCE
	A. Product Qualifications:  In order to confirm that the proposed product(s) conform to the material and performance requirements contained in these specifications, bidders shall include the following with their bid.  Failure to comply with these requ...
	1. Bidder’s Acknowledgement:  Bidders shall include a letter in their bid stating the manufacturer and series (model) number of the product upon which its bid has been based.  Changes in product (manufacturer or series) will not be permitted after the...
	2. Product Test Reports:  Bidders submitting bids based on products other than the Basis of Design product listed in Paragraph 2.1 must also include with their bid comprehensive test reports not more than four years old prepared by a qualified testing...
	3. Product Details:  Bidders submitting bids based on products other than the Basis of Design product listed in Paragraph 2.1 must also include with their bid full size product details showing all frame and sash details, dimensions, thermal break cons...
	B. Product Requirements:  For maximum performance, windows for this project must meet both the testing requirements as contained herein and the minimum material requirements specified.  Windows that carry the applicable AAMA rating but do not meet the...
	C. Installer Qualifications:  An installer acceptable to aluminum window manufacturer for installation of units required for this Project.
	D. Source Limitations:  Obtain aluminum windows through one source from a single manufacturer.
	E. Product Options:  Drawings indicate size, profiles, and dimensional requirements of aluminum windows and are based on the specific system indicated.  Do not modify size and dimensional requirements.
	1. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's approval.  If modifications are proposed, submit comprehensive explanatory data to Architect for review.
	F. Fenestration Standard:  Comply with AAMA/WDMA/CSA 101/I.S.2/A440-05, "Standard/Specification for Windows, Doors, and Unit Skylights” for definitions and minimum standards of performance, materials, components, accessories, and fabrication.  Comply ...
	1. Provide AAMA-certified aluminum windows.
	G. Glazing Publications:  Comply with published recommendations of glass manufacturers and with GANA's "Glazing Manual" unless more stringent requirements are indicated.
	H. Preinstallation Conference:  If requested, conduct conference at project site to review methods and procedures related to aluminum windows including, but not limited to, the following:
	1. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	2. Review, discuss, and coordinate the interrelationship of aluminum windows with other exterior wall components.
	3. Review and discuss the sequence of work required to construct a watertight and weathertight exterior building envelope.
	4. Inspect and discuss the condition of substrate and other preparatory work performed by other trades.
	1.7 PROJECT CONDITIONS
	A. Field Measurements:  For retrofit installations, verify aluminum window openings by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish opening dimensions and proceed with fabricating aluminum windows without field measurements.  Coordinate wall construction to ensure that actual o...
	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace aluminum windows that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Failure to meet performance requirements.
	b. Structural failures including excessive deflection, water leakage, or air infiltration.
	c. Faulty operation of movable sash and hardware.
	d. Deterioration of metals or other materials beyond that which is normal.
	e. Failure of insulating glass.
	2. Warranty Period:
	a. Window:  Ten years from date of Substantial Completion.
	b. Insulated Glazing:  10 years from date of Substantial Completion.
	c. Painted Metal Finishes:
	1) Twenty years from date of Substantial Completion for AAMA 2605 Superior Performance Finishes.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  The basis of design for these specifications is the Series 2542i Projected as manufactured by Architectural Window Manufacturing Corporation, Rutherford, New Jersey.
	B. Or approved equal
	2.2 MATERIALS
	A. Aluminum Extrusions:  Alloy and temper recommended by aluminum window manufacturer for strength, corrosion resistance, and application of required finish, but not less than 22,000-psi (150-MPa) ultimate tensile strength, not less than 16,000-psi (1...
	B. Frame/Sash Depth:  4 ¼” minimum frame depth; 2 ¼” minimum sash depth.
	C. Fasteners:  Aluminum, nonmagnetic stainless steel, epoxy adhesive, or other materials warranted by manufacturer to be noncorrosive and compatible with aluminum window members, trim, hardware, anchors, and other components.
	1. All fasteners must be concealed except where unavoidable for application of hardware.
	2. For application of hardware, where required, use non-magnetic stainless steel phillips machine screws.
	D. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated steel or iron complying with ASTM B 633 for SC 3 severe service conditions; provide sufficient strength to withstand design pressure indicated.
	E. Compression-Type Weather Stripping:  Provide compressible weather stripping designed for permanently resilient sealing under bumper or wiper action and for complete concealment when aluminum window is closed.
	1. Weather-Stripping Material:  Manufacturer's standard system and materials complying with AAMA/WDMA/CSA 101/I.S.2/A440-05.
	F. Sliding-Type Weather Stripping:  Provide woven-pile weather stripping of wool, polypropylene, or nylon pile and resin-impregnated backing fabric.  Comply with AAMA 701/702.
	1. Weather Seals:  Provide weather stripping with integral barrier fin or fins of semirigid, polypropylene sheet or polypropylene-coated material.  Comply with AAMA 701/702.
	G. Replaceable Weather Seals:  Comply with AAMA 701/702.
	H. Sealant:  For sealants required within fabricated windows, provide window manufacturer's standard, permanently elastic, nonshrinking, and nonmigrating type recommended by sealant manufacturer for joint size and movement.
	2.3 WINDOW
	A. Window Type:  Projected
	B. AAMA/WDMA Performance Requirements:  Provide aluminum windows of performance indicated that comply with AAMA/WDMA/CSA 101/I.S.2/A440-05.
	1. Performance Class and Grade:  AW70.
	C. Condensation-Resistance Factor (CRF):  Provide aluminum windows tested for thermal performance according to AAMA 1503, showing a minimum CRF of 56.
	D. Thermal Transmittance:  Provide aluminum windows with a whole-window, U-factor maximum indicated at 15-mph (24-km/h) exterior wind velocity and winter condition temperatures when tested using pyrolitic Low-E glass according to AAMA 1503.
	1. U-Factor:  0.51 Btu/sq. ft. x h x deg F or less.
	E. Air Infiltration:  Maximum rate not more than indicated when tested according to AAMA/WDMA/CSA 101/I.S.2/A440-05, Air Infiltration Test.
	1. Maximum Rate:  0.10 cfm/sq. ft. of area at an inward test pressure of 6.24 lbf/sq. ft. (300 Pa).
	F. Water Resistance:  No water leakage as defined in AAMA/WDMA referenced test methods at a water test pressure equaling that indicated, when tested according to AAMA/WDMA 101/I.S.2/NAFS, Water Resistance Test.
	1. Test Pressure:  20 percent of positive design pressure, but not less than 15 lbf/sq. ft..
	G. Forced-Entry Resistance:  Comply with Performance Grade 10 requirements when tested according to ASTM F 588.
	H. Life-Cycle Testing:  Test according to AAMA 910 and comply with AAMA/WDMA/CSA 101/I.S.2/A440-05.
	I. Operating Force and Auxiliary (Durability) Tests:  Comply with AAMA/WDMA/CSA 101/I.S.2/A440-05 for operating window types indicated.
	2.4 INSULATED GLAZING
	A. Construction:  All windows (except those receiving insulated panels) shall be factory glazed with hermetically sealed 1” insulating glass units with a dual seal of polyisobutylene and silicone and a desicant filled aluminum spacer. Exterior lite of...
	1. Exterior Glazing:
	a. Thickness:  1/4"
	b. Tint:  Grey or Bronze
	c. Type: Tempered Glass
	d. Coating: PPG Solarban 60 Low-E (or equal) (#2 Surface)
	2. Interior Glazing:
	a. Thickness:  1/4”
	b. Tint:  Clear
	c. Type: Tempered Glass
	d.  Coating:  PPG Solarban 60 Low-E (or equal) (#2 Surface)
	B. Insulated (Spandlrel) Panels:
	1. Exterior Glazing:
	a. Thickness: 1/4”
	b. Tint:  Grey or Bronze
	c. Type: Tempered Glass
	d. Coating:  PPG Solarban 60 Low-E (or equal) (#2 Surface)
	2. Interior Glazing:
	a. Thickness: 1/4"
	b. Tint:  Clear
	c. Type: Tempered Glass with ceramic frit on the #4 surface
	2.5 HARDWARE
	A. General:  Provide manufacturer's standard hardware fabricated from aluminum, stainless steel, carbon steel complying with AAMA 907, or other corrosion-resistant material compatible with aluminum; designed to smoothly operate, tightly close, and sec...
	B. Locks and Latches:  Designed to allow unobstructed movement of the sash across adjacent sash in direction indicated and operated from the inside only.
	C. Projected Windows:  Provide the following operating hardware:
	1. Hinge:  Concealed stainless steel four-bar friction hinge with adjustable-slide friction shoe; two per ventilator.
	2. Lock:  Cam-action, white bronze locking handle and keeper (two per ventilator over 42” wide).
	3. Limit Device:  Integral adjustable stainless steel, stop (two per ventilator).
	2.6 INSECT SCREENS
	A. General:  Design windows and hardware to accommodate screens in a tight-fitting, removable arrangement, with a minimum of exposed fasteners and latches.  Locate screens on inside or outside of window, depending on configuration.  Provide insect scr...
	B. Aluminum Insect Screen Frames:  Manufacturer's standard aluminum alloy complying with SMA 1004.  Fabricate frames with mitered or coped joints or corner extrusions, concealed fasteners, and removable PVC spline/anchor concealing edge of frame.
	1. Extruded-Aluminum Tubular Framing Sections and Cross Braces:  Not less than 0.050-inch (1.3-mm) wall thickness.
	2. Finish:  Match aluminum window members.
	2.7 ACCESSORIES
	A. Rescue Labels:  Not applicable.
	2.8 FABRICATION
	A. Windows must be flush vent design (overlapping vents will not be acceptable).
	B. Fabricate aluminum windows in sizes indicated.  Include a complete system for assembling components and anchoring windows.
	C. Fabricate aluminum windows that are reglazable without dismantling sash or ventilator framing.
	D. Thermally Improved Construction:  Fabricate aluminum windows with an integral, concealed (products with exposed thermal barriers will not be acceptable), low-conductance thermal barrier; located between exterior materials and window members exposed...
	1. All exterior aluminum shall be separated from interior aluminum by a rigid, structural thermal barrier.  For purposes of this specification, a structural thermal barrier is defined as a system that shall transfer shear during bending and, therefore...
	2. No thermal short circuits shall occur between the exterior and interior.
	3. The thermal barrier shall be INSULBAR® or equal, and shall consist of two glass reinforced polyamide nylon 6/6 struts mechanically crimped in raceways extruded in the exterior and interior extrusions.
	4. Poured and debridged urethane thermal barriers shall not be permitted.
	E. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash and ventilator.
	F. Weep Holes:  Provide weep holes and internal passages to conduct infiltrating water to exterior.
	G. Mullions:  Provide mullions and cover plates as shown, matching window units, complete with anchors for support to structure and installation of window units.  Allow for erection tolerances and provide for movement of window units due to thermal ex...
	H. Subframes:  Provide subframes with anchors for window units as shown, of profile and dimensions indicated but not less than 0.093-inch thick extruded aluminum.  Finish to match window units.  Provide subframes capable of withstanding design loads o...
	I. Factory-Glazed Fabrication:  Glaze aluminum windows in the factory where practical and possible for applications indicated.  Comply with requirements in Division 08 Section "Glazing" and with AAMA/WDMA/CSA 101/I.S.2/A440-05.
	J. Glazing Stops:  Provide snap-on glazing stops coordinated with Division 08 Section "Glazing" and glazing system indicated.  Provide glazing stops to match sash and ventilator frames.
	2.9 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	C. Exterior of Window:
	1. High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; Organic Coating:  as specified below).  Prepare, pretreat, and apply coating ...
	a. Fluoropolymer Two-Coat System:  Manufacturer’s standard two-coat thermocured system consisting of specially formulated inhibitive primer and fluoropolymer color topcoat containing not less than 50% polyvinylfluoride resin by weight; complying with ...
	b. Color:  As selected by Architect from manufacturer’s standard colors.  (Note:  Exterior color may be different from interior color.)
	D. Interior of Window:
	1. Baked-Enamel Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; Organic Coating:  as specified below).  Apply baked enamel complying with paint manufactu...
	a. Organic Coating:  Thermosetting, modified-acrylic enamel primer/topcoat system complying with AAMA 2603 Organic Coating:  Thermosetting, modified-acrylic enamel primer/topcoat system complying with AAMA 2603.
	2. Color:  As selected by Architect from manufacturer’s standard colors. (Note:  interior color may be different from exterior color.)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.  Verify rough opening dimensions, ...
	1. Masonry Surfaces:  Visibly dry and free of excess mortar, sand, and other construction debris.
	2. Wood Frame Walls:  Dry, clean, sound, well nailed, free of voids, and without offsets at joints.  Ensure that nail heads are driven flush with surfaces in opening and within 3 inches (76 mm) of opening.
	3. Metal Surfaces:  Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag; without sharp edges or offsets at joints.
	4. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 INSTALLATION
	A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing windows, hardware, accessories, and other components.
	B. Install windows level, plumb, square, true to line, without distortion or impeding thermal movement, anchored securely in place to structural support.
	C. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction.
	D. Install windows and components to drain condensation, water penetrating joints, and moisture migrating within windows to the exterior.
	E. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action at points of contact with other materials.
	3.3 FACTORY TESTING
	A. One window for each seventy-five manufactured shall be randomly selected by the Owner and Architect to be tested at the manufacturer’s facility for air and water infiltration in order to confirm compliance of the project’s windows with the performa...
	3.4 ADJUSTING, CLEANING, AND PROTECTION
	A. Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight fit at contact points and weather stripping for smooth operation and weathertight closure.  Lubricate hardware and moving parts.
	B. Manufacturer shall clean all glass and aluminum prior to shipment.
	C. Protection of newly installed windows and/or final cleaning of glass and aluminum to remove any accumulations that may have occurred during the construction period is to be the responsibility of the General Contractor or Owner.
	D. Comply with manufacturer’s written recommendations for final cleaning and maintenance.
	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain window operating system.

	086200 - Unit Skylights
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Unit skylights mounted on existing site-built curbs.
	1.2 PERFORMANCE REQUIREMENTS
	A. AAMA/WDMA Performance Requirements:  Provide unit skylights of performance class and grade indicated that comply with AAMA/WDMA 101/I.S.2/NAFS.
	B. Windborne-Debris-Impact-Resistance Performance:  Provide unit skylights that pass missile-impact and cyclic-pressure tests when tested according to ASTM E 1886 and testing information in ASTM E 1996 or AAMA 506.
	1. Large-Missile Impact:  For unit skylights located within 30 feet of grade.
	2. Small-Missile Impact:  For unit skylights located more than 30 feet above grade.
	C. Structural Loads: Plastic glazed skylights must be adequate in thickness and configuration to meet 30 PSF positive load and a 20 PSF negative load.
	1.3 SUBMITTALS
	A. Product Data:  For each type of unit skylight indicated.
	B. Shop Drawings:  For unit skylight work.  Include plans, elevations, sections, details, and connections to supporting structure and other adjoining work.
	C. Samples for Verification:  For each type of exposed finish required, in a representative section of each unit skylight in manufacturer's standard size.
	D. Product Schedule:  For unit skylights.
	E. Qualification data.
	F. Product test reports.
	G. Field quality-control reports.
	H. Maintenance data.
	I. Sample warranty.
	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A manufacturer capable of fabricating unit skylights that meet or exceed performance requirements indicated and of documenting this performance by inclusion in lists and by labels, test reports, and calculations.
	B. Installer Qualifications:  An installer acceptable to unit skylight manufacturer for installation of units required for this Project.
	C. Surface-Burning Characteristics of Plastic Glazing:  Provide plastic glazing sheets identical to those tested for fire-exposure behavior per test method indicated below by a testing and inspecting agency acceptable to authorities having jurisdictio...
	1. Self-Ignition Temperature:  651 deg F or more for plastic sheets in thickness indicated when tested per ASTM D 1929.
	2. Smoke-Production Characteristics:  Comply with either requirement below:
	a. Smoke-Developed Index:  450 or less when tested per ASTM E 84 on plastic sheets in manner indicated for use.
	b. Smoke Density:  75 or less when tested per ASTM D 2843 on plastic sheets in thickness indicated for use.
	3. Burning Characteristics:  Tested per ASTM D 635.
	a. Acrylic Glazing:  Class CC2, burning rate of 2-1/2 inches per minute or less for nominal thickness of 0.060 inch or thickness indicated for use.
	b. Polycarbonate Glazing:  Class CC1, burning extent of 1 inch or less for nominal thickness of 0.060 inch or thickness indicated for use.
	D. Unit Skylight Standard:  Comply with AAMA/WDMA 101/I.S.2/NAFS, "North American Fenestration Standard Voluntary Performance Specification for Windows, Skylights and Glass Doors," for minimum standards of performance, materials, components, accessori...
	1.5 WARRANTY
	A. General: Warranties specified in this section shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and shall be in addition to and run concurrent with other warranties made by the Contracto...
	B. Skylight Warranty: Provide written warranty signed by manufacturer, agreeing to repair or replace work that exhibits defects in materials or workmanship and guaranteeing weather-tight and leak-free performance. “Defects” is defined as uncontrolled ...
	1. Warranty Period: 2 years from date of Substantial Completion.
	C. Plastic Warranty: Provide written warranty signed by manufacturer agreeing to repair or replace work that has or develops defects in the plastic. “Defects” is defined as abnormal aging or deterioration.
	1. Warranty Period: 2 years from date of Substantial Completion against yellowing.
	D. Finish Warranty: Provide written warranty signed by manufacturer agreeing to repair or replace work with finish defects. “Defects” is defined as peeling, chipping, chalking, fading, abnormal aging or deterioration, and failure to perform as required.
	1. Warranty Period for Anodized Finish: 1 year from date of Substantial Completion
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product by the following:
	1. Wasco Products, Inc.
	a. Model: CTMD standard double dome.
	2. Or approved equal.
	2.2 MATERIALS
	A. Curb Frame: Extruded aluminum alloy 6063-T5 ASTM B 221 with minimum effective thickness of .094 inches. Provide integral condensation gutter system with corners fully welded for waterproof quality.
	B. Retainer Frame: Extruded aluminum alloy 6063-T5 ASTM B 221 with minimum effective thickness of 0.60 inches.
	C. Thermal Break: Glass fiber reinforced polymer thermal break.
	D. Support Structure: Minimum 1-1/2-inch wide at perimeter and under all rafters and purlins. Purlins can be self-supporting. Coordinate with manufacturer for limitations.
	1. Module size: Maximum of 8’-0” x 8’-0” grid for acrylic glazed units.
	E. Plastic Sheets: Monolithic, thermoformable sheets with good weather and impact resistant.
	1. Acrylic: Thermoformable, and cold formable acrylic (methachylate), Category C-2 or CC-2 Type UVA (formulated with ultraviolet absorber), with Finish 1 (smooth or polished), unless otherwise indicated.
	F. Fasteners: Same metal as metals being fastened, or non-magnetic stainless steel or other non-corrosive metal as recommended by manufacturer.
	G. Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic, nominally free of sulfur and containing no asbestos fibers, compounded for 15-mil dry film thickness per coating.
	2.3 PLASTIC SKYLIGHT SYSTEM
	A. General: Curb-mounted skylight system consisting of plastic glazing, gasketing, aluminum frame with glass fiber thermal break, designed to mount on separate curb with self-contained flashing.
	1. Products: provide Model CTMS double dome, meeting the requirements of this section.
	B. Condensation Control: Fabricate skylight units with integral gutters and weeps to collect and dispose of condensation to the outside.
	C. Shape and Size: As indicated by model number.
	D. Glazing:
	1. Outer Glazing: Dome thermoformed:
	a. #2412 Bronze
	2. Inner Glazing: Dome thermoformed:
	a. Acrylic Clear
	2.4 FABRICATION
	A. Framing Components: As follows:
	1. Factory fit and assemble components.
	2. Fabricate components to drain condensation and moisture occurring or migrating with skylight system to the exterior.
	3. Fabricate components to accommodate expansion, contraction, and field adjustment, and to provide for minimum clearance and shimming at skylight perimeter.
	4. Fit and secure joints by heliarc welding.
	2.5 ALUMINUM FINISHES
	A. General: Comply with NAAMM “Metal Finishes Manual” recommendations for application and designations of finishes.
	B. Finish designations prefixed by AA conform to the system for designations of aluminum finishes established by the Aluminum Association.
	1. Mill Finish: Manufacturer’s standard mill finish.
	2. Clear-Anodized Finish, Class I: AA-C22A41 complying with AAMA 611.
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions with installer present, for compliance with requirements for installation tolerances and other conditions affecting skylight performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.
	3.2 PREPARATION
	A. Metal Protection: As follows:
	1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or by applying sealant or tape recommended by manufacturer for this purpose.
	2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact surfaces with bituminous paint.
	3. Where aluminum will contact pressure-treated wood, separate dissimilar materials by methods recommended by manufacturer.
	3.3 INSTALLATION
	A. General: Comply with manufacturer’s written instructions for protecting, handling, and installing skylight components.
	B. Coordinate with installation of roof deck and other substrates to receive skylight units.
	C. Coordinate with installation vapor barriers, roof insulation, roofing, and flashing as required to assure that each element of the work performs properly and that combined elements are waterproof and weather tight. Anchor units securely to supporti...
	D. Counter Flashing: Where counter flashing is required as component of the skylight, install to provide an adequate waterproof overlap with roofing or roof flashing (as counter flashing). Seal with thick bead of mastic sealant, except where overlap i...
	E. Comply with recommendations in AAMA 1607 and with manufacturer's written instructions for installing unit skylights.
	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. After completion of installation and nominal curing of sealant and glazing compounds but before installation of interior finishes, test for water leaks according to AAMA 501.2.
	C. Perform test for total area of each unit skylight.
	D. Work will be considered defective if it does not pass tests and inspections.
	E. Additional testing and inspections, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	3.5 CLEANING
	A. Clean exposed metal and plastic surfaces according to manufacturer’s instructions. Touch up damaged metal coatings.
	B. Final cleaning by others.

	087100-DOOR HARDWARE
	088000 - Glazing
	SECTION 088000 - GLAZING
	PART 1 -  GENERAL
	RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	SUMMARY
	B. This Section includes glazing for the following products and applications, including those specified in other Sections where glazing requirements are specified by reference to this Section:
	1. Doors
	1.2 DEFINITIONS
	A. Manufacturer:  A firm that produces primary glass or fabricated glass as defined in referenced glazing publications.
	B. Deterioration of Coated Glass:  Defects developed from normal use that are attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning coated glass contrary to manufacturer's writte...
	PERFORMANCE REQUIREMENTS
	C. General:  Provide glazing systems capable of withstanding normal thermal movement and wind and impact loads (where applicable) without failure, including loss or glass breakage attributable to the following:  defective manufacture, fabrication, and...
	D. Glass Design:  Glass thicknesses indicated are minimums and are for detailing only.  Confirm glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass lites for various size openings in nominal thicknesses indicated, bu...
	1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, according to the following requirements:
	a. Specified Design Wind Loads:  As indicated.
	b. See Editing Instruction No. 6 in the Evaluations before deleting subparagraph above or below.  If retaining above, design wind loads must be indicated, preferably on Drawings.  If retaining below, basic wind speed, exposure category, and importance...
	c. Specified Design Wind Loads:  Determine design wind loads applicable to Project from basic wind speed indicated in miles per hour (meters per second) at 33 feet (10 m) above grade, according to ASCE 7, "Minimum Design Loads for Buildings and Other ...
	d. Probability of breakage value specified in subparagraph below for vertical glazing  is based on a design factor of 2.5 and is the basis for ASTM E 1300 load charts for loads of 60-second duration.  Revise if other values and durations are required ...
	e. Probability of Breakage for Vertical Glazing:  8 lites per 1000 for lites set vertically or not more than 15 degrees off vertical and under wind action.
	1) Load Duration: 60 seconds or less.
	f. Maximum Lateral Deflection:  For the following types of glass supported on all four edges, provide thickness required that limits center deflection at design wind pressure to 1/50 times the short side length or 1 inch (25 mm), whichever is less.
	g. Minimum Glass Thickness for Exterior Lites:  Not less than 6 mm.
	h. Thickness of Tinted and Heat-Absorbing Glass:  Provide the same thickness for each tint color indicated throughout Project.
	E. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures acting on glass framing members and glazing components.  Base engineering calculation on s...
	1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.
	F. Thermal and Optical Performance Properties:  Provide glass with performance properties specified based on manufacturer's published test data, as determined according to procedures indicated below:
	1. For monolithic-glass lites, properties are based on units with lites 6 mm thick.
	2. Center-of-Glass U-Values: NFRC 100 methodology using LBL-35298 WINDOW 4.1 computer program, expressed as Btu/ sq. ft. x h x deg F (W/sq. m x K).
	3. Center-of-Glass Solar Heat Gain Coefficient:  NFRC 200 methodology using LBL-35298 WINDOW 4.1 computer program.
	4. Solar Optical Properties:  NFRC 300.
	SUBMITTALS
	G. Product Data:  For each glass product and glazing material indicated.
	H. Samples:  For the following products, in the form of 12-inch square Samples for glass.
	1. Each color of tinted float glass.
	2. Coated vision glass.
	I. Glazing Schedule:  Use same designations indicated on Drawings for glazed openings in preparing a schedule listing glass types and thicknesses for each size opening and location.
	J. Product Certificates:  Signed by manufacturers of glass and glazing products certifying that products furnished comply with requirements.
	K. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and owner...
	L. Product Test Reports:  From a qualified testing agency indicating the following products comply with requirements, based on comprehensive testing of current products:
	1. Tinted float glass.
	2. Coated float glass.
	3. Glazing gaskets.
	M. Warranties:  Special warranties specified in this Section.
	QUALITY ASSURANCE
	N. Installer Qualifications:  An experienced installer who has completed glazing similar in material, design, and extent to that indicated for this Project; whose work has resulted in glass installations with a record of successful in-service performa...
	O. Installer Qualifications:  An experienced installer who has completed glazing similar in material, design, and extent to that indicated for Project and whose work has resulted in construction with a record of successful in-service performance.
	P. Source Limitations for Clear Glass:  Obtain clear float glass from one primary-glass manufacturer.
	Q. Source Limitations for Tinted Glass:  Obtain tinted, heat-absorbing, and light-reducing float glass from one primary-glass manufacturer for each tint color indicated.
	R. Source Limitations for Coated Glass:  Obtain coated glass from one manufacturer for each type of coating and each type and class of float glass indicated.
	S. Source Limitations for Glazing Accessories:  Obtain glazing accessories from one source for each product and installation method indicated.
	T. Glass Product Testing:  Obtain glass test results for product test reports in "Submittals" Article from a qualified testing agency based on testing glass products.
	1. Glass Testing Agency Qualifications:  An independent testing agency with the experience and capability to conduct the testing indicated, as documented according to ASTM E 548.
	2. Glass Testing Agency Qualifications:  An independent testing agency accredited according to the NFRC CAP 1 Certification Agency Program.
	U. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to NFPA 252.
	V. Fire-Rated Window Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to NFPA 257.
	W. Safety Glass:  Category II materials complying with testing requirements in 16 CFR 1201 and ANSI Z97.1.
	1. Subject to compliance with requirements, permanently mark safety glass with certification label of Safety Glazing Certification Council or another certification agency acceptable to authorities having jurisdiction.
	X. Glazing Publications: Comply with published recommendations of glass product manufacturers and organizations below, unless more stringent requirements are indicated.  Refer to these publications for glazing terms not otherwise defined in this Secti...
	1. GANA Publications:  GANA'S "Glazing Manual" and "Laminated Glass Design Guide."
	DELIVERY, STORAGE, AND HANDLING
	Y. Protect glazing materials according to manufacturer's written instructions and as needed to prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	PROJECT CONDITIONS
	Z. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or ...
	WARRANTY
	AA. General Warranty:  Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by ...
	BB. Manufacturer's Special Warranty on Coated-Glass Products:  Written warranty, made out to Owner and signed by coated-glass manufacturer agreeing to furnish replacements for those coated-glass units that deteriorate as defined in "Definitions" Artic...
	1. Warranty Period:  10 years from date of Substantial Completion.
	PART 2 -  PRODUCTS
	PRODUCTS AND MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, provide glass by the following but not limited to:
	1. Basis of Design: Viracon Insulating Laminated Glass
	2. Or approved equal.
	MATERIALS
	A. Insulating-Glass Unit:
	1. Factory-assembled units consisting of dual-sealed lites of glass separated by a dehydrated interspace, with manufacturer’s standard spacer material and construction, per ASTM E 2190.
	B. Heat-Treated Float Glass, Fully Tempered:
	1. ASTM C 1048; Type I (transparent flat glass); Quality-Q3; Kind FT, of class and condition indicated:  where safety glass is indicated. Safety glazing must comply with ANSI Z97.1 and CPSC 16CFR-1201
	C. Laminated Glass:
	1.  ASTM C 1172, with manufacturer’s standard polyvinyl butyral or cured resin interlayer.
	GLAZING GASKETS
	A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, complying with standards referenced with name of elastomer indicated below, and of profile and hardness required to maintain watertight seal:
	1. Neoprene, ASTM C 864.
	2.  EPDM, ASTM C 864.
	3. Silicone, ASTM C 1115.
	4. Thermoplastic polyolefin rubber, ASTM C 1115.
	5. Any material indicated above.
	B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of material indicated below; complying with ASTM C 509, Type II, black; and of profile and hardness required to maintain watertight seal:
	1. Neoprene.
	2. EPDM.
	3. Silicone.
	4. Thermoplastic polyolefin rubber.
	5. Any material indicated above.
	MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surface...
	B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore A durometer hardness of 85, plus or minus 5.
	D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore A durometer hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).
	FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS
	A. Fabricate glass and other glazing products in sizes required to glaze openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced gl...
	A. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces square edges with slight kerfs at junctions with indoor and outdoor faces.
	B. Grind smooth and polish exposed glass edges.
	GLAZING TYPES:
	A. Type G-1 (for all interior doors):
	1. Overall Unit Thickness: 1/4 inch clear Tempered Glass with VUE-50 on Layer #2
	PART 3 -  EXECUTION
	EXAMINATION
	A. Examine framing glazing, with Installer present, for compliance with the following:
	1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at corners.
	2. Presence and functioning of weep system.
	3. Minimum required face or edge clearances.
	4. Effective sealing between joints of glass-framing members.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	PREPARATION
	A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove coatings not firmly bonded to substrates.
	GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as required by Project conditions during installation.
	C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken gl...
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction sealant-substrate testing.
	E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel bead.
	F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	G. Provide spacers for glass lites where the length plus width is larger than 50 inches (1270 mm) as follows:
	1. Locate spacers directly opposite each other on both inside and outside faces of glass.  Install correct size and spacing to preserve required face clearances, unless gaskets and glazing tapes are used that have demonstrated ability to maintain requ...
	2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to sealant width.  With glazing tape, use thickness slightly less than final compressed thickness of tape.
	H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.
	I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
	J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on opposite side, provide adequate anchorage so gasket cannot walk out when installation is subjected to movement.
	K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with sealant recommended by gasket manufacturer.
	GASKET GLAZING (DRY)
	A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings exactly, with stretch allowance during installation.
	B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter cut and bonded together at corners.
	C. Center glass lites in openings on setting blocks and press firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners a...
	D. Install gaskets so they protrude past face of glazing stops.
	PROTECTION AND CLEANING
	A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations, including weld splatter.  If, despite such protection, contaminating substances do come into contact with glass, remove them immediately as recommended...
	C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than once a month, for build-up of dirt, scum, alkaline deposits, or stains; remove as recommended by g...
	D. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any way, including natural causes, accidents, and vandalism, during construction period.
	A. Wash glass on both exposed surfaces in each area of Project not more than four days before date scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended by glass manufacturer.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Documents affecting work of this Section include, but are not necessarily limited to, General Requirements, bidding documents and drawings.
	1.2 GENERAL
	A. Existing drains will be re-worked, re-flashed, and deteriorated components replaced.
	B. At start of each workday, drains within daily work area shall be plugged.  Plugs to be removed at end of each workday or before arrival of inclement weather.
	C. All drains will require new flashing lead.
	D. New drains to be installed as directed by building owner's representative.
	1.3 SUBMITTALS
	1. Product Data:  For each type of product indicated.
	1.4 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	PART 2 -  PRODUCTS
	2.1 DRAIN ACCESSORIES
	A. Replacement parts should be from same manufacturer of original drain.
	B. New drains should be appropriate for existing conditions.  Acceptable drain manufacturer’s are:
	1. Zurn, Erie, PA.
	2. Smith, Montgomery, Alabama.
	3. Josam, Michigan City, Indian.
	4. Or approved equal.
	C. Cast-iron, Small Sump, General Purpose Roof Drain:
	1. Standard: ASME A112.6.4, for general-purpose roof drains.
	2. Body Material: Cast Iron
	3. Dimension of Body: Nominal 8-inch diameter.
	4. Combination Flashing Ring and Gravel Stop: Required.
	5. Outlet: Bottom
	6. Extension Collars: Required
	7. Underdeck Clamp: Required
	8. Sump Receiver Plate: Required
	9. Dome Material: Cast Iron
	D. Metal flashing:
	1. ASTM B29-79(1984), four lb. sheet lead.
	2. Soft copper drain flashing sheet.
	E. Mastics & Adhesives:
	1. As approved by roofing system manufacturer.
	PART 3 -  EXECUTION
	3.1 DRAINS
	A. Existing Drains:
	1. Remove flashing collar.  Clean.  If broken, replace.
	2. Install tapered edge strip around drain to create 48 x 48 inch sump. Miter corners.  Seal top of tapered edge to drain rim with fiberglass mesh embedded between alternate courses of asphalt mastic.
	3. Install multi-ply roofing or stripping plies into sump and onto drain rim.
	4. Apply 1/16 inch uniformly thick layer of asphalt mastic to surface receiving lead flashing.
	5. Set single piece lead flashing (30” square minimum) in mastic centered over drain, extend lead six inches beyond drain rim.  Neatly dress lead with wood block.
	6. Prime lead with asphalt primer.
	7. Install two plies fiberglass roof ply embedded in alternate courses of hot melt adhesive over primed lead.  Stripping plies shall extend two and four inches beyond edge of lead.
	8. Re-clamp flashing collar to drain in bed of mastic.  If bolts are broken, drill and re-tap.  If ladder clamps are installed, replace clamps.
	9. Neatly cut lead within drain at rim, remove.
	10. Install strainer.
	B. New Drains:
	1. Locate and install drain body in locations specified by owner's representative.
	2. Install tapered edge strip around drain to create 48 x 48 inch sump. Miter corners.  Seal top of tapered edge to drain rim with fiberglass mesh embedded between alternate courses of asphalt mastic.
	3. Install multi-ply roofing or stripping plies into sump and onto drain rim.
	4. Apply 1/16 inch uniformly thick layer of asphalt mastic to surface receiving lead flashing.
	5. Set single piece lead flashing (30” square minimum) in mastic centered over drain, extend lead six inches beyond drain rim.  Neatly dress lead with wood block.
	6. Prime lead with asphalt primer.
	7. Install two plies fiberglass roof ply embedded in alternate courses of hot melt adhesive over primed lead.  Stripping plies shall extend two and four inches beyond edge of lead.
	8. Re-clamp flashing collar to drain in bed of mastic.  If bolts are broken, drill and re-tap.  If ladder clamps are installed, replace clamps.
	9. Neatly cut lead within drain at rim, remove.
	10. Seal/plug drain to prevent water entry until service connection is completed.
	C. Service Connection:
	1. Locate new piping to include as few bends as possible.  Do not overload any existing pipe and drain, ensure balanced disposal of all rain water.  Make adequate provisions for thermal movement of all piping.  Location should not be adjacent to struc...
	2. Provide cleanouts at elbows under each drain, and at tops and bottoms of each vertical run, at connection to storm sewer, as called for by Plumbing Code, and as required to make sure that drainage system can be cleaned anywhere, if needed.  Provide...
	3. Where new work joins old, provide all necessary materials, repairs, changes, and associated work as needed for proper connections.
	4. Make all connections watertight.
	5. Remove seal/plug and install strainer.
	6. Use insulation on all pipes and fittings from drains to existing down- pipes.  Ensure full continuity of insulation over pipes, fitting, and connections.  Provide concealed saddles at all hangers.
	3.2 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.
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