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SECTION 005000 - AGREEMENT FOR LUMP SUM BID 
 

THIS AGREEMENT, made effective on the date it becomes fully executed by all parties, 
between the County of Mendocino, hereinafter called COUNTY, and Cupples and Sons 
Constructions Inc., hereinafter called CONTRACTOR. 
 
COUNTY and CONTRACTOR, for the consideration described below named, agree as 
follows: 
 
FIRST:CONTRACTOR shall furnish all labor, materials, equipment, mechanical 
workmanship, transportation, and services for the installation and completion of the 
Sheriff’s 911 Data Center Building, in accordance with the contract documents, 
including the Addenda thereto, all as adopted by COUNTY. 
 
SECOND: The work under this contract described below shall be completed within three 

hundred forty (340) calendar days from the date of the "Notice to Proceed". 
 
THIRD: The Contract consists of the following documents, all of which are fully a 

part hereof as if herein set out in full, whether or not hereto attached: 
 

1.  Invitation to Bid 
2.  Instructions to Bidders 
3.   Bidding Requirements 
4.  Agreement 
5.  Construction Site Storm Water Policy 
6.  General Conditions 
7.  Unforeseen Physical Conditions 
8.  Summary of Work 
9.   General Requirements 
10. Project Plans and Drawings 
11. Technical Specifications 
12.  Addenda to the Bid 

 
FOURTH: COUNTY shall pay to CONTRACTOR, if CONTRACTOR is successful 

bidder, as full consideration for the faithful performance of the Contract the 
sum of: 

 
Two Million One Hundred Forty-Eight Thousand Dollars    $2,148,000.00 
This sum constitutes the base bid and bids for the following allowance items and alternate 
bids: 
-Add Alternate No. 1: Electrical panel replacement MSB-26 at Building 26. 
-Add Alternate No. 2: Card Readers and Electric Strikes. 
             
Payment shall be made each month to CONTRACTOR in accordance with and subject to 
the provisions embodied in the Documents made a part of this Contract. 
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JANELLE RAU 
DIRECTOR 

ADDENDUM #:  1 
 
PROJECT: Sheriff’s 911 Data Center Building  
 
DATE:  February 13, 2023  
 
ISSUED BY:  Andrew Wattenburger 
The additions, omissions, clarifications, and/or corrections herein shall be made part of the Contract plans and 
specifications and shall be included in the Scope of Work and proposals to be submitted.  This Addendum 
modifies the original plans and specifications as described below. 
 
CHANGE BID DUE DATE from Thursday February 16, 2023, to Thursday February 23, 2023.  
 
 
INQUIRIES AND CLARIFICATIONS TO PROJECT PLANS AND SPECIFICATIONS 
 

 
1. Q: Is there an engineer’s estimate for this project. 
 

A: The county prepares project estimates for budgeting and to determine the necessary  
bidding procedure. This project is designated as a Major Project, over $2,000,000.  

 
2. Q: Specification section 323113-2.1.1-c calls for a clear protective coating on the fence mesh 

prior to weaving 
 

3. A: The specification is intended to call for a standard galvanized chain link fence fabric. Zinc-
Coated chain-link fabric to be: ASTM A392, Type II, Class 1, 1.2 oz/sq. ft. with zinc coating 
applied after weaving. 

 
4. Q: Drawings show items called out as “by pre-manufactured building manufacturer” or show 

on the drawing within the building but specified in other specification sections. Are these items 
to be provided by the building manufacturer? 

 
A: Bid documents indicate the scope of the completed project; specifications section 133420 – 
Pe-engineered Concrete Building includes assemblies, building systems and components 
typically included with pre-manufactured communications site structures, and is to be included 
as part of the bid. The contractor shall be responsible to identify the subcontractor or vendor 
responsible for each component of the completed project.   
 

5. Q: Specification Section 321216 Asphalt Paving 3.3C and D Indicate the use of prime coat 
prior to paving, this practice is no longer typical industry standard, is it acceptable to apply the 
hot mix asphalt directly over the prepared subgrade? 

 
A:  Yes, Prime coat is not required. 
 



 

 

6. Q: Section 262413 Switchboards 3.2 Installation, F calls for a spare fuse cabinet.  There are 
no fuses on this project, will this be required? 
 
A: Omit Section 262413 3.2. No fuse cabinet is required.  

 
7. Q: Are structural calculations required for the ATS, generator and switchboard anchorage? 

 
A: Anchorage design included is for the basis of design equipment shown. (i.e.  Eaton 
switchgear & Kohler genset with belly tank) If the contractor elects to supply equipment from 
other manufacturers, the contractor shall be responsible to provide stamped calculations and 
details for the anchorage and equipment pad prepared by a registered structural engineer for 
the equipment supplied. The contractor shall submit the engineered details and calculations 
as a permit revision for review and approval.  

       
8. Q: What is meant in Section 260500 1.22 Electrical Testing and Inspections C 6 regarding 

seismic restraints?  
 
A: Replace section 260500 1.22 C6 with the following: “Provide structural details with 
calculations by a California registered structural engineer for all bracing of electrical 
equipment and components not explicitly detailed on the drawings or excepted from design 
per ASCE 7-16 section 13.1.4. “  
 

9. Q: What is being required in Section 262413 Switchboards 1.5 Quality Assurance; is this 
calling for third party testing of the Switchgear? 
 
A: No, third-party testing is not required for Switchboard. Factory Test Certification of circuit 
breakers shall be required, and certification documents provided with Record Documents. 
Contractor shall perform testing of the assembly and installation and provide a report certifying 
installation and systems are complete, functioning, and ready for service. 

       
10. Q: Section 262416 Panelboards and Circuit Breakers 2.1 F 2 A calls for a stainless-steel 

panel board enclosure, is this required? 
 
 A: No, Enclosure material shall be factory painted steel. 
 

11. Q: What is required in Section 263213 Diesel Engine Generators 1.8 Quality Assurance? 
 
 A: Provide all applicable Acceptance Testing of equipment pursuant to ANSI/ATS-2021. 
 

12. Q: Section 263213 Diesel Engine Generators 2.2 C calls for a prime power generator.  Will a 
prime power generator be required? 

 
 A: No, the generator shall be an optional stand-by generator.  Install a sign at the service 

denoting there is a stand-by source of power and where it is located. 
 

13. Q: Per Section 263213 Diesel Engine Generators 2.1 calls for generator by Kohler, Caterpillar 
or Cummins, these units currently have the longest lead times in the industry, Would the 
County consider other generator manufacturers with shorter lead times? 

 
 A: Provide a generator from the manufacturer(s) per the specification; if necessary, the County 

will review schedule impacts and options during submittal review and approval. 
 

14. Q: Per Section 263213 Diesel Engine Generators 2.4 F 2, what is the requirement for fuel 
tank capacity? 

 



 

 

 A: The generator fuel tank shall have a capacity to operate the generator at 100% capacity for 
 7 days. 
 

15. Q: What is the DB rating requirement in Section 263213 Diesel Engine Generators 2.8A? 
 
 A: Enclosure shall be 75db @25 feet. 
 

16. Q: What is required in Section 263213 Diesel Engine Generators 3.6 A Testing Agency? 
 
 A: Delete Section 263213 3.6 (A) and(B).  Start-up, Inspection and Testing of the generator 

shall be by the Manufacturers’ Field Service through the Contractor. 
 

17. Q: Will a pressure test of the fuel tank be required? 
 
 A: Yes.   Pressure test fuel tank to verify no damage during transportation or installation. 
 

18. Q: Section 236656 Uninterrupted Power Supply 3.1 C Suggests Fuse protection is required. 
Will the UPS protection be fuses or breakers? 

 
 A: All circuit protection shall be by means of Circuit Breaker(s). 
 

19. Q: What is required in Section 263353 Uninterrupted Power Supply 3.6; A and B seem to be 
in conflict regarding who is responsible for testing of the UPS system? 

 
 A: No third-party testing required.  Start-up, Inspection and Testing of the UPS system shall 

be by the Manufacturers’ Field Service through the Contractor, provide report certifying 
installation and systems are complete, functioning, and ready for service. 

 
20. Q: Who pays for the fuel to fill the generator? 

 
 A: The County shall be responsible for cost of fuel directly.  Contractor shall provide 7 days’ 
 notice when fuel is required. 
 

21. Q: Will the 11 month after completion infrared scan testing be required? 
 
 A: No 11 month follow-up testing is required. 
 

22. Q: Will third party testing be required on the fiberoptic cable and data cabling? 
 
 A: No third-party testing is required.  Contractor shall perform testing of the assembly and 

installation and provide report certifying installation and systems are complete, functioning, 
and ready for service pursuant to Section 271343 3.7. 

 
23. Q: Please clarify Sheet E101 Note H? 

 
 A: Sheet E101 Note H shall read as follows – “ALL EXTERIOR MOUNTED DEVICES 
 SHALLL BE PROVIDED WITH WP OR NEMA 3R RATING” 
 

24. Q: Provide sizing for pullboxes indicated on Detail 5 and 6 of Sheet E501. 
 
 A: Provide 3x5 pull boxes with H20 vehicle traffic lids. 
 

25. Q: Is MTS-911 new or existing? 
 
 A: MTS-911 is new.  The portable generator shall be by others. 
 



 

 

26. Q: Please clarify scope on Sheet E403 Keynote 4 to remove County equipment and Cabling? 
 
 A: Delete Keynote 4 on Sheet E403 and plan reference. 
 

27. Q: Are the fiberoptic cabling and terminations provided by the owner? 
 
 A: All terminations and testing shall be provided by the Contractor. 
 

28. Q: Keynote 1 on sheet E102 calls for surge suppression lightning protection system. Please 
provide specification for the equipment required? 

 
 A: Revise E102 Keynote 1 to read – “PROVIDE 4/0AWG BARE CU TIE FROM GROUND 
 GRID AROUND THE BUILDING, TO THE ANTENNA LIGHTNING PROTECTION DOWN 
 CONDUCTOR AND CONNECT.” 
 
      28. Q:  Key notes 3 and 8 on sheet E402 call for CCTV and Access Control system conduit and 

wiring, where are these system components to be located. 
 
 A: CCTV and Access Control components shall be located within the MCSO section of the 

new building. 
 

29. Q:  Please clarify the conduit run between PB50 and PB41. Are AT&T, Comcast and Verizon 
installing their data services in the same 4” conduit? 

 
A: Provide two (2) 4” Conduits between PB50 and PB41.  

 
 
ADDITIONAL INFORMATION 
 

1. Change the deadline date for receiving bids in Section 00020 Notice Inviting Bids and Section 
00100 Instructions to Bidders from February 16, 2023, to February 23, 2023.  
 
Sealed bids will be received and accepted until 2:00 pm on Thursday February 23, 2023, at 
841 Low Gap Road, Ukiah and then publicly opened and read aloud.  

 
2. The Contractor shall be responsible for submitting California Title 24 Energy documentation 

as part of the Pre-Manufactured Building deferred submittal design package for the building. 
3. The tree in front of the 911 Center has been removed.   Contractor still needs to remove trunk 

and all roots. SEE ATTACHED PHOTOS. 
4. Attached are the three sign-in sheets from Bid Walk #1 on January 26, 2023 and Bid Walk #2 

on January 31, 2023.   
 

 
 
Bidders are reminded that they shall complete the Addenda Acknowledgement in the Bid Form of 
their Specification Book (Section 00310-2).  Failure to do so may result in disqualification of the 
submitted bid. 
 

 
   
 



 

 

      

 









COUNTY OF MENDOCINO 
General Services 
Facilities and Fleet Division 

841 Low Gap Road Email:  gs@mendocinocounty.org Office: (707) 234-6050 
Ukiah, CA 95482-3734 Website: www.mendocinocounty.org/executive-office Fax: (707) 463-4673

JANELLE RAU 
DIRECTOR 

ADDENDUM #: 2  

PROJECT: Bid# 071-22   Sheriff’s 911 Data Center   

DATE:  2/17/2023  

ISSUED BY:  Andrew Wattenburger, Project Specialist  
The additions, omissions, clarifications, and/or corrections herein shall be made part of the Contract plans and 
specifications and shall be included in the Scope of Work and proposals to be submitted.  This Addendum 
modifies the original plans and specifications as described below. 

BID DUE DATE: Thursday February 23, 2023. 

INQUIRIES AND CLARIFICATIONS TO PROJECT PLANS AND SPECIFICATIONS 

1. Q:  Sheet C121 shows a utility transformer and pad adjacent to the new switchgear, please
provide dimensions and specifications for (N) Transformer pad.

A:  See attached specifications and drawings from the City of Ukiah Electric Utility Department
for (N) Transformer pad and associated work.

2. Q:  In Section 012300 Alternates, 3.1, C, Deductive Alternate No. 3 references “Waveguide
Support as indicated on Drawing S801.” Sheet S801 is for “Cable Tray Support Rack” and
Sheet C101 has a note to protect the existing waveguides. Please clarify the scope to be
included in the Alternate.

A:  Revise Section 012300, 3.1, C, to Read: “Deductive Alternate No. 3 Cable Tray Support
Rack” to properly reference the work shown on sheet S801. Protection of the existing
waveguides is part of the base bid.

3. Q:  Detail 1 on Sheet S801 calls for a 36” wide stainless steel cable tray and cover.  Stainless
Steel cover material is only available in 11.75” planks?  Can they be galvanized?

A:  Revise Detail 1 on Sheet S801 changing the material called out for both the Cable Tray
and Cover From SS Type 304 to Galvanized.

4. Q:  Section 263213 Diesel Engine Generators, 2.1, E, calls for a Tier 4 generator.  Kohler
stated they cannot quote a Tier 4 unit in the requested size.  Is Tier 4 a requirement for the
generator?

A: Revise Section 263213, 2.1E to require compliance with EPA Tier 3 emissions rating as
required to meet Mendocino Air Quality standards.
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5. Q:  Plan Sheet S702 shows a basis-of-design tank with a capacity of 555 gallons.  The answer
to Question No.14 in Addendum No. 1 requiring 7 day run time at 100% capacity calculates to
a fuel tank capacity that may be as much as 2,800 gallons.  This size fuel tank would not fit
within the designed generator foundation. Please clarify.

A: Provide a fuel tank consistent with basis of design by Kohler at 555 gallons. Criteria for tank
capacity shall provide for a minimum 34 hours of runtime at 100% rated capacity.

ADDITIONAL INFORMATION 

1. See attached replacement for the corrupted Sheet E401 included with the project plans.
County Website has been updated with new Plan Sheet for reference.  See Website link
below.

 https://www.mendocinocounty.org/government/executive-office/open-rfp-quotes-bids. 

Bidders are reminded that they shall complete the Addenda Acknowledgement in the Bid Form of 
their Specification Book (Section 00310-2).  Failure to do so may result in disqualification of the 
submitted bid. 

https://www.mendocinocounty.org/government/executive-office/open-rfp-quotes-bids
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ELECTRIC UNDERGROUND CONSTRUCTION 
GENERAL NOTES 

I. All trenching, backfilling, and installation of electric structures shall be in accordance with City of Ukiah Electric
Department's current standard practices. The Contractor is to place transformer pads, conduits, vaults, pull
boxes street light bases and standards, pull-in tape, and all associated material. Contractor shall provide
concrete for transformer pads, street light bases, sweep reinforcement and other applications as required.

2. After payment of electric construction costs, the City of Ukiah Electric Department will install cable, transformers,
street light standards and lights. The City shall make all necessary splices and connections.

3. It is the Contractor's responsibility to have the installations inspected and approved by a City of Ukiah Public
Utilities Electric Department representative prior to backfilling. A minimum 24-hour notice is required.

4. It is the Contractor's responsibility to verify the precise location of all underground facilities prior to the start of
construction. Call Underground Service Alert (USA) 48 hours in advance at 1 800-227-2600.

5. If during construction the approved plans cannot be followed, the City of Ukiah Public Utilities Electric
Department representative must approve any changes.

6. The Contractor is responsible for repairing or replacing all damage during construction to asphalt concrete, curb,
gutter, sidewalk, landscaping, etc., and restoring to original or better condition.

7. Trench backfill shall conform to City of Ukiah standard trench detail and compaction requirements. (Copies are
available upon request.

8. The Contractor shall shore all trenches 5 feet in depth or greater. Shoring shall be in accordance with the
Construction Safety Orders of the Division of Occupational Safety and Health.

9. RESIDENTIAL SERVICE REQUIREMENTS
120/240, 120/208 Single Phase up to 200 Amp.
Minimum Conduit Size - 3" Schedule 40 (2” Schedule 40 Conduit may be considered on a case by case
scenario, with approval of Electric Department) with 24" Min. radius, Schedule 40 Elbows, 2/0 AL Triplex 600 V
Cable. Conduit rising above ground shall be Schedule 80.
NOTE: Maximum of three 90-degree Elbows per run or 270 degrees of bend.
From 200 to 400A Service sizes, minimum conduit size 3”,. 4/0 AL TX.

10. COMMERCIAL SERVICE REQUIREMENTS
120/240, 120/208, Single and Three Phase    480/277 Three Phase
Minimum Conduit: Primary - 4” Sch 40 with 36" Min. radius, Sch 80 Elbows.. Secondary – Sch 40 per chart
below. Any primary or secondary conduit rising above ground shall be Schedule 80

Commercial 
Service Size 

Number of 
Conductors 

Conductor size     
(KCML or AWG) 

Number of 
Conduits Elbows2 

200 A 4        4/0 AL 600 V 1 - 3" Sch 40 3" 36" Min. R. Sch 80 

400 A 4  500 KCM AL 600 V 1 - 4" Sch 40 4" 36" Min. R. Sch 80 

600 A 4    500 KCM AL 600 V 2 - 4" Sch 40 4" 36" Min. R. Sch 80 

800 A 4    500 KCM AL 600 V 3 - 4" Sch 40 4" 36" Min. R. Sch 80 

1000 A 4    500 KCM AL 600 V 4 - 4" Sch 40 4" 36" Min. R. Sch 80 

1200 A 4    750 KCM AL 600 V 4 - 5" Sch 40 5" 36" Min. R. Sch 80 

1600 A 4    750 KCM AL 600 V 6 - 5" Sch 40 5" 36" Min. R. Sch 80 

2000 A 4    750 KCM AL 600 V 8 - 5" Sch 40 5" 36" Min. R. Sch 80 

NOTES: 1. Maximum of three 90-degree elbows or 270 degrees of bend per conduit run.
2. Inside of sweeps to be concrete block reinforced
2. 24" elbows are acceptable in certain cases with approval of City of Ukiah.
3. All commercial services shall have a test block bypass.

11. Street Light Conduit - 1" PVC Conduit Type DB-120 minimum. Bends and sweeps shall be 24" minimum
radius.

12. Conduit pull tape shall be a minimum of 2500 lb. tensile strength.
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TRANSFORMER PAD AND CONDUIT PLACEMENT DETAIL

TRANSFORMER TO FACE NORTH

TOP VIEW

FRONT VIEW
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Drawing name: C:\Users\sbozzoli\appdata\local\temp\AcPublish_14856\Equipment Grounding 314 1008.dwg   Plotted: Mar 28,2022 - 1:49pm

PADMOUNT EQUIPMENT GROUNDING

6

AutoCAD SHX Text
A COIL OF GROUND CONDUCTOR SHALL BE LEFT BEYOND THE GROUND ROD CLAMP ATTACHMENT.  THE LENGTH OF GROUND CONDUCTOR NEEDED AT EACH TYPE OF EQUIPMENT LOCATION IS AS FOLLOWS:        MODULE ENCLOSURE        TRANSFORMER        VAULT        SWITCH WHERE GROUND BUS IS TO BE INSTALLED AT PRIMARY VAULT LOCATIONS, THE GROUND ROD SHALL BE DRIVEN OUTSIDE OF THE PRIMARY VAULT.  THE COIL OF GROUND CONDUCTOR SHALL BE PLACED INSIDE THE VAULT THROUGH A SEALED OPENING IN THE VAULT (SIDE). THE GROUND ROD SHALL BE GALVANIZED STEEL OR COPPER CLAD STEEL NOT LESS THAN 5/8" IN DIAMETER AND 8 ft. IN LENGTH. A GROUND ROD CLAMP SHALL BE USED TO CONNECT THE GROUND CONDUCTOR TO THE GROUND ROD.  THE GROUND ROD CLAMP SHALL BE A 3/4", #8- 1/0 STR COPPER CLAMP, JOSLYN CAT. NO. J8493AB OR APPROVED EQUAL.

AutoCAD SHX Text
GROUNDING DETAIL

AutoCAD SHX Text
%%U NOTE: 

AutoCAD SHX Text
4.

AutoCAD SHX Text
3.

AutoCAD SHX Text
2.

AutoCAD SHX Text
1.

AutoCAD SHX Text
- 6 ft.

AutoCAD SHX Text
- 18 ft.

AutoCAD SHX Text
- 16 ft.

AutoCAD SHX Text
- 6 ft.

AutoCAD SHX Text
30'

AutoCAD SHX Text
4/0 GROUND CONDUCTOR COIL

AutoCAD SHX Text
GROUND ROD CLAMP

AutoCAD SHX Text
GROUND ROD

AutoCAD SHX Text
GROUND BUS 4/0 STR. BARE CU.

AutoCAD SHX Text
PLACE IN BOTTOM OF TRENCH

AutoCAD SHX Text
E

AutoCAD SHX Text
I

AutoCAD SHX Text
C

AutoCAD SHX Text
P.

AutoCAD SHX Text
&

AutoCAD SHX Text
E.

AutoCAD SHX Text
G.

AutoCAD SHX Text
U

AutoCAD SHX Text
T

AutoCAD SHX Text
I

AutoCAD SHX Text
L

AutoCAD SHX Text
A

AutoCAD SHX Text
C

AutoCAD SHX Text
V

AutoCAD SHX Text
T

AutoCAD SHX Text
B

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
I

AutoCAD SHX Text
L

AutoCAD SHX Text
L

AutoCAD SHX Text
C

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
I

AutoCAD SHX Text
T

AutoCAD SHX Text
Y

AutoCAD SHX Text
I

AutoCAD SHX Text
E

AutoCAD SHX Text
B

AutoCAD SHX Text
P

AutoCAD SHX Text
F

AutoCAD SHX Text
A

AutoCAD SHX Text
C

AutoCAD SHX Text
I

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
DWG BY:

AutoCAD SHX Text
DESIGNED:

AutoCAD SHX Text
W/O #:

AutoCAD SHX Text
PAGE:

AutoCAD SHX Text
30APR12

AutoCAD SHX Text
1 of 1

AutoCAD SHX Text
AMS

AutoCAD SHX Text
AMS

AutoCAD SHX Text
APPROVED:

AutoCAD SHX Text
REVISION:

AutoCAD SHX Text
CONSTRUCTION  STANDARD

AutoCAD SHX Text
314 1008

AutoCAD SHX Text
No.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
BY

AutoCAD SHX Text
CK'D

AutoCAD SHX Text
APP'D

AutoCAD SHX Text
REVISIONS



COUNTY OF MENDOCINO 
General Services 
Facilities and Fleet Division 

 
841 Low Gap Road Email:  gs@mendocinocounty.org Office: (707) 234-6050 
Ukiah, CA 95482-3734 Website: www.mendocinocounty.org/executive-office Fax: (707) 463-4673 
 

 
 
 

JANELLE RAU 
DIRECTOR 

ADDENDUM #: 3  
 
PROJECT: Bid# 071-22   Sheriff’s 911 Data Center       
 
DATE:  2/21/2023  
 
ISSUED BY:  Andrew Wattenburger, Project Specialist  
The additions, omissions, clarifications, and/or corrections herein shall be made part of the Contract plans and 
specifications and shall be included in the Scope of Work and proposals to be submitted.  This Addendum 
modifies the original plans and specifications as described below. 
 
BID DUE DATE: Thursday February 23, 2023.  
 
 
INQUIRIES AND CLARIFICATIONS TO PROJECT PLANS AND SPECIFICATIONS 
 

1. Q:  Plan Sheets E401, E402, E601 and Specification Section 263353 call for an 
uninterruptable power supply (UPS) in the new Data Center Building.  What size UPS is 
required? 
 

1. A:  UPS shall have a 20 kVA capacity.  See attached and revised Single Line Diagram. 
 
 

  
ADDITIONAL INFORMATION 
 
 
 https://www.mendocinocounty.org/government/executive-office/open-rfp-quotes-bids. 
 
Bidders are reminded that they shall complete the Addenda Acknowledgement in the Bid Form of 
their Specification Book (Section 00310-2).  Failure to do so may result in disqualification of the 
submitted bid. 

https://www.mendocinocounty.org/government/executive-office/open-rfp-quotes-bids
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SECTION 00002 - PROJECT DIRECTORY 
 
 
 
PROJECT: SHERIFF’S 911 DATA CENTER BUILDING 
 589 Low Gap Road 
 Ukiah, CA 95482 
 
OWNER: County of Mendocino 
 501 Low Gap Road 
 Ukiah, CA 95482 

 
AGENT: Mendocino County General Services Agency 
 Facilities and Fleet Division 

851 Low Gap Road  
Ukiah, CA 95482 

  (707) 234-6308 
Doug Anderson, Assistant Facilities Manager 
Andrew Wattenburger, Project Specialist 

 
ARCHITECT/ Brokaw Design 
ENGINEER: PO Box 3103 

Rohnert Park, CA 94927  
(415) 860-5043 
Charles Beavers, Architect 

                                                  Tim Lengyel, Structural Engineer 
      Mike Burke, Electrical Engineer  
 
 
PROJECT/     AECOM 
CONSTRUCTION     Kirk Julin 
MANAGER:     (916) 298-6843 
 kirk.julin@aecom.com 
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SECTION 00020 - NOTICE INVITING BIDS 
 
Notice is hereby given that sealed bids will be received at the Mendocino County General 
Service Agency Office, 841 Low Gap Road, Ukiah, California 95482 until the hour of 2:00 p.m., 
as determined by the clock on the wall in the General Services Agency Office, on February 16th, 
2023, and then publicly opened and read aloud in the General Service Division Conference 
Room, 841 Low Gap Road, Ukiah, California for the following project: 
 
Mendocino County BID# 071-22 Sheriff’s 911 Data Center Building          
      
 
Electronic Plans and Documents may be seen or downloaded from the Mendocino County Web 
Page for Open RFP, Quotes & Bids: https://www.mendocinocounty.org/government/executive-
office/open-rfp-quotes-bids. Additionally plans and documents have been distributed to builder’s 
exchange plan rooms throughout Northern California.  
 
Bids shall be made on the form provided in this Manual and accompanied by a form of bid 
security as provided in Section 00100 Instructions to Bidders.  
 
The successful Bidder will be required to furnish a Labor and Material Bond and a Performance 
Bond as required in Section 00100 Instructions to Bidders. 
Bidders’ attention is called to Instruction to Bidders and other related documents in this Manual 
for full directions and information as to bidding and other requirements. 
 
MANDATORY PRE-BID CONFERENCE 
Mandatory pre-bid conferences and site inspections will be held on THURSDAY, January 26th 
@ 10:00 AM, and on TUESDAY, January 31st @ 10:00 AM at the Project site, 589 Low Gap 
Road, Ukiah, California. 
 
The County reserves the right to schedule additional mandatory pre-bid conferences to ensure 
adequate bid representation. Failure to attend at least one of the pre-bid conferences will 
disqualify a non-attending bidder from the bid. 
 
 
PAYMENT OF PREVAILING WAGES 
Pursuant to the provisions of the Labor Code of the State of California, the Department of 
Industrial Relations has made a determination of the rate of per diem wages to be paid on the 
prevailing rate of pay for regular, holiday and overtime work in the locality in which the public 
work is to be performed, for each craft, classification, or type of workman needed to execute the 
contract. All County of Mendocino projects greater than $1,000 require that contractors adhere to 
Prevailing Wage requirements (California Labor Code, Sections 1770 through 1775). The rates 
can be found online here: https://www.dir.ca.gov/OPRL/DPreWageDetermination.htm. 
  
CONTRACTOR REGISTRATION 
Per Labor Code Section 1771.1(a) A contractor or subcontractor shall not be qualified to bid on, 
be listed in a bid proposal, subject to the requirements of Section 4104 of the Public Contract 

https://www.mendocinocounty.org/government/executive-office/open-rfp-quotes-bids
https://www.mendocinocounty.org/government/executive-office/open-rfp-quotes-bids
https://www.dir.ca.gov/OPRL/DPreWageDetermination.htm
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Code, or engage in the performance of any contract for public work, as defined in this chapter, 
unless currently registered and qualified to perform public work pursuant to Section 1725.5.  It is 
not a violation of this section for an unregistered contractor to submit a bid that is authorized by 
Section 7029.1 of the Business and Professions Code or by Section 10164 or 20103.5 of the 
Public Contract Code, provided the contractor is registered to perform public work pursuant to 
Section 1725.5 at the time the contract is awarded. 
 
CERTIFIED PAYROLL RECORDS 
Per Labor Code Section 1776 each contractor and subcontractor shall keep accurate payroll 
records. A certified copy of all payroll records for work performed under this contract shall be 
furnished upon request to a representative of the awarding body. Per SB 854 contractors and 
subcontractors are required to furnish certified payroll reports directly to the Department of 
Industrial Relations. 
 
EMPLOYMENT OF APPRENTICES 
Each contractor and subcontractor performing work in an apprenticeable craft or trade shall 
comply with Section 1777.5 relating to Apprentices on public works projects.   
 
MENDOCINO COUNTY BUSINESS LICENSE 
Pursuant to Mendocino County Code Chapter 6.04  – Business Licenses, at the time of contract 
award, the contractor shall supply a copy of their current County of Mendocino business license. 
 
LAWS AND GOVERNANCES 
In the performance of the work contemplated by this contract, the contractor shall conform to 
and abide by all labor requirements and provisions of State and Federal Laws and City and 
County Ordinances and Regulations which may in any manner affect those engaged or employed 
on the work project, including but not limited to the overtime provisions of the Labor Code 
section 1813 and 1815 of the State of California. 
 
Federal Laws, including The Davis-Bacon Act and The Americans with Disabilities Act of 1990, 
are applicable to the project. 
 
 
END OF SECTION 
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SECTION 00100 - INSTRUCTIONS TO BIDDERS 
 
 
PART 1 – GENERAL 
 
1.1 BIDS RECEIVED 
 

A. Sealed bids for Mendocino County BID# 071-22 will be received at the 
Mendocino County General Service Agency Office, 841 Low Gap Road, Ukiah, 
California, until 2:00 p.m. as determined by the clock on the wall of the General 
Service Agency Office, on February 16th, 2023, and then publicly opened and 
read aloud in the General Service Agency Conference Room, 841 Low Gap Road, 
Ukiah, California. 
 

B. Late bids will not be accepted. It is Bidder's responsibility to assure that its bid is 
delivered and received at the location noted above on or before the date and hour 
set for the bid opening. 

 
1.2 LICENSE REQUIREMENT 
 

The license required for this Project is a “A” or “B”.  
 

 
1.3 BIDS AND BID SECURITY 
 

Bids, to be considered, must be in accordance with the following instructions: 
 

A. Bids must be submitted on the bid form provided in this Manual, properly and 
completely filled out with numbers stated both in writing and in figures and with 
signatures of all persons signing in longhand/cursive. 
 

B. The completed form shall be without erasures or interlineation and shall not 
contain recapitulations of the work to be done.  
 

C. A Bidder’s Bond, Certified Check or Cashier's Check made payable to the County 
of Mendocino for an amount equal to at least ten percent (10%) of the bid amount 
shall accompany each bid. The above-mentioned bid security shall be given as a 
guarantee that the Bidder shall execute the contract if it be awarded to it in 
conformity with the contract documents and shall provide the surety bond or 
bonds required, sign the contract and commence work as set forth in the contract 
documents. Such guaranty to be forfeited should the Bidder to whom the contract 
is awarded fail to enter into the contract. 

 
D. Responsive Bids shall include completed and executed copies of the following 

sections if included in the project Manual: 
 



 
INSTRUCTIONS TO BIDDERS  00100-2 
 

 

a. 00120 Qualification Application 
b. 00205 Minority/Women Business Enterprise Good Faith Effort Statement 
c. 00307 Non-Collusion Affidavit 
d. 00308 Public Contract Code Questionnaire 
e. 00310 Bid Form 
f. 00430 Subcontractor Listing Form 

 
1.4 SUBCONTRACTORS LISTED 
 

A. In accordance with California Public Contract Code Sections 4100 et seq., 
inclusive, each bidder shall provide a list of subcontractors (Section 00430), 
giving the name and location of place of business and contractor's license number 
of each subcontractor who will perform a portion of the contract work in an 
amount in excess of one-half of one percent (0.5%) of the total contract price.  In 
each instance, the nature and portion of the work to be subcontracted shall be 
described. 
 

B. Failure of Bidder to specify a subcontractor for any portion of the work in an 
amount in excess of one-half of one percent (0.5%) of the total contract price 
constitutes an agreement for Bidder to perform that portion of the work itself. 
After bids are opened, no subcontractor may be designated or substituted except 
as provided for in Sections 4107 et seq. of the Public Contract Code. 
 

C. All Bidders must supply with their Bids the required information on all 
subcontractors who will perform any portion of the work including labor, 
rendering of service or specially fabricating and installing a portion of the Work 
or improvement according to detailed drawings contained in the plans and 
specifications, in excess of one-half of one percent (0.5%) of total bid. Violation 
of this requirement may result in Bid being deemed non-responsive and not being 
considered. 

 
1.5 AWARD OR REJECTION OF BIDS 
 
The contract shall be awarded to the lowest responsible bidder complying with these 
instructions, provided the bid is deemed reasonable and in the best interest of the County 
of Mendocino.  County reserves the right to reject any and all bids, and to waive any 
informality on bids received whenever the rejection or waiver is in the best interest of 
County. The competency and dependability of the bidders will be considered when 
making the award. 
 

A. Additive and Deductive Items:  Method of Determining Lowest Bid.  Pursuant to 
Public Contract Code section 20103.8, if this bid solicitation includes additive 
and/or deductive items, the checked [X] method shall be used to determine the 
lowest bid:  [check one]. 
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X  1.  The lowest bid shall be the lowest bid price on the base contract without 
consideration of the prices on the allowance, additive or deductive items. 

 
      2.  The lowest bid shall be the lowest total of the bid prices on the base contract 

and those additive or deductive items that were specifically identified in the 
bid solicitation or Bid Form as being used for the purpose of determining the 
lowest bid price. 

 
      3.  The lowest bid shall be the lowest total of the bid prices on the base contract 

and those additive or deductive items taken in order from a specifically 
identified list of those items that, when in the solicitation, and added to, or 
subtracted from, the base contract, are less than, or equal to, a funding amount 
publicly disclosed by the County before the first bid is opened. 

 
      4.  The lowest bid shall be determined in a manner that prevents any information 

that would identify any of the bidders or the proposed Subcontractors or 
suppliers from being revealed to the public entity before the ranking of all 
bidders from lowest to highest has been determined. 

 
      If no method is checked, sub-paragraph 1. shall be used to determine the lowest bid. 
 

B. Notwithstanding the method used by the County to determine the lowest 
responsible bidder, the County retains the right to add to or deduct from the 
contract any of the additive or deductive items included in the bid solicitation. 
 

C. The award of the contract, if awarded, is expected to be made within thirty (30) 
days and in no event later than eighty (80) days after the bid opening.  After 
award, County shall notify the successful Bidder in writing, and forward with the 
notification original contracts for Bidder’s execution.  Within eight (8) working 
days after such notification, the successful Bidder shall return the signed contracts 
to County, accompanied by all required Surety Bonds, insurance policies and 
endorsements. 

 
1.6 TIME OF COMPLETION 
 
Bidder agrees to commence work on or before a date to be specified in the written 
"Notice to Proceed" from County and to fully complete the project within three hundred 
forty (340) calendar days from date of the written "Notice to Proceed". 
 
1.7 ADDENDUM 
 
Any addendum issued during the time of bidding and before bid opening shall be 
included in the bid. The addendum issued by County shall become part of the agreement. 
Questions to be considered for inclusion in an addendum must be submitted in writing to 
Kirk Julin, Construction Manager, kirk.julin@aecom.com not less than seven (7) days 
prior to bid opening date. 
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1.8 INTERPRETATION OF DRAWINGS AND DOCUMENTS 
 
Should a Bidder find discrepancies in, or omissions from, the drawings or documents, or 
should it be in doubt as to their intent, it should at once notify County, which will then 
send responsive written instructions in the form of addenda to all Bidders. County will 
not be responsible for any oral instructions. Any verbal conversations with County during 
the bidding period are not to be construed as instructions. Any changes in the Contract 
documents will be issued by written addendum only. 
 
1.9 WITHDRAWAL OF BID 
 
Bids may be withdrawn prior to, but not later than, the time of bid opening. 
  
1.10 BONDS 
 
The successful Bidder is required to furnish a Labor and Material Payment Bond and a 
Performance Bond each in the amount equal to one hundred percent (100%) of the 
contract price. Said Bonds shall be obtained from a surety company satisfactory to 
County. 
 
1.11 SUBSTITUTIONS 
 
Any substitution shall be made in accordance with instructions contained in Section 
00700 – General Conditions included herein. Questions concerning substitutions will not 
be entertained during the bidding period. 
 
1.12 SUBSTITUTION OF SECURITY 
 
Pursuant to California Public Contract Code Section 22300, the Contractor may substitute 
securities for retention money withheld by the County to insure performance under the 
Contract. Said securities shall be in a form and of a type acceptable to the County. 
 
1.13 LIQUIDATED DAMAGES 
 
In case of failure on the part of Contractor to complete the work within the time 
stipulated plus any duly authorized extension of time granted in writing by County, 
Contractor shall pay to County the sum of $250.00 per calendar day for each day's delay 
beyond the time prescribed as liquidated damages, but not as a penalty. The language in 
the paragraph of the General Conditions entitled "Time of Completion and Liquidated 
Damages" is incorporated herein. 
 
1.14 BIDDER'S QUALIFICATIONS 
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A. All Bidders, Contractors and Subcontractors bidding under joint venture 
agreements shall be duly licensed as provided for under Sections 7000 et seq. of 
the Business and Professions Code. 
 

B. A corporation which is awarded the Contract will be required to furnish 
certification attesting to its corporate existence, as well as evidence that the 
Officer signing the contract is duly authorized to do so. 
 

C. Bidders and their subcontractors may be required to furnish evidence satisfactory 
to County that they have sufficient means and have had experience in the class of 
work called for to enable them to complete the contract in a satisfactory manner. 
 

D. No person, firm or corporation shall make or file or be interested in more than one 
bid for the same work, except insofar as alternate bids may be called for. No 
person, firm or corporation shall submit a collusive or sham bid or seek directly or 
indirectly to induce any other bidder to submit a collusive or sham bid or to 
refrain from submitting a bid or to seek in any way to control or fix the price of 
the bid or any portion of the bid price in order to secure an advantage against 
County or any other person interested in the proposed contract. However, a 
person, firm or corporation submitting a sub-proposal to a bidder or quoting 
prices on materials to a bidder is not hereby disqualified from submitting sub-
proposals or quoting prices to other bidders. 
 

E. A licensed contractor shall not submit a bid to a public agency unless (1) its 
contractor's license number appears clearly on the bid, (2) the license expiration 
date is stated, and (3) the bid contains a statement that the representations made 
therein are made under penalty of perjury. Any bid not containing this 
information, or a bid containing information which is subsequently proven false, 
shall be considered non-responsive and shall be rejected by County. 

 
F. The work to be performed under this contract is of a very specialized nature. It is 

the desire of County to secure the best work attainable and to maintain a very 
critical and condensed schedule. Bidders considered for award will be limited to 
those firms who can show to the satisfaction of County that they have the 
facilities and experience necessary to perform the required construction in 
accordance with specifications proposed for this project.  The terms under which 
bidders will be evaluated and the rules that will be applied are attached to this 
Manual as section 00120 Qualification Application.  
 

  
1.15 EXAMINATION OF SITE AND DOCUMENTS 
 
By submitting a bid, Bidder agrees and warrants that (1) it has examined the site and all 
documents, drawings and specifications; (2) it is satisfied that the same are adequate to 
produce the required results; and (3) its bid covers the cost of all items required in the 
agreement. The work to be performed includes all of the items mentioned in these 
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specifications and/or as shown on the plans and other documents included as a part of the 
project. 
 
1.16 ENVIRONMENTAL AND PLANNING CONDITIONS OF APPROVAL 
 
Bidder agrees to perform its work in conformance with all environmental and planning 
conditions of approval applicable to the project. Bidders’ attention is directed to 
specification section 00700 General Conditions and the source documents for specific 
conditions of approval 
 
1.17 AGREEMENT 
 
Contract documents include the Agreement which the successful Bidder, as Contractor, 
will be required to execute. 
 
1.18 PRE-CONSTRUCTION CONFERENCE 
 
The successful bidder shall be available for a pre-construction conference with County at 
a mutually convenient time. 
 
 
END OF SECTION 
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PART I.  ESSENTIAL REQUIREMENTS FOR QUALIFICATION 
 
 The Contractor will be immediately disqualified if the answer to any of 

questions 1 through 5 is “no”.1 
 
 The Contractor will be immediately disqualified if the answer to any of 

questions 6, 7, 8 or 9 is “yes”2.  If the answer to question 8 is “yes”, and if 
debarment would be the sole reason for denial of qualification, any 
qualification issued will exclude the debarment period. 

 
1. Contractor possesses a valid and current California Contractor’s license for the 

project or projects for which it intends to submit a bid. 
  Yes   No 
 
2. Contractor has a liability insurance policy with a policy limit of at least one 

million dollars ($1,000,000) per occurrence and two million dollars ($2,000,000) 
aggregate. 

  Yes   No 
 
3. Contractor has a current workers’ compensation insurance policy as required by 

the Labor Code or is legally self-insured pursuant to Labor Code Section 3700 et 
seq. 

  Yes   No   Contractor is exempt from this requirement 
because it has no employees 

 
4. Contractor has attached its latest copy of a reviewed or audited financial statement 

with accompanying notes and supplemental information.3 
  Yes   No 
 
 NOTE:  A financial statement that is not either reviewed or audited is not 

acceptable.  A letter verifying availability of a line of credit may also be 
attached; however, it will be considered as supplemental information only, 
and is not a substitute for the required financial statement. 

 
5. Contractor has attached a notarized statement from an admitted surety insurer 

(approved by the California Department of Insurance) and authorized to issue 
bonds in the State of California, which states that Contractor’s current bonding 
capacity is sufficient for the project for which it seeks qualification. 

 
1 A “no” answer to Question 4 will not be disqualifying if the Contractor is exempt from complying with 
Question 4, for reasons explained in footnote 3. 
 
2 A contractor disqualified solely because of a “yes” answer given to questions 6, 7, or 9 may appeal the 
disqualification and provide an explanation of the relevant circumstances during the appeal procedure. 
 
3 Public Contract Code Section 20101(e) exempts from this requirement a contractor who has qualified as a 
small business pursuant to Government Code Section 14837(d)(1), if the bid is “no more than 25 per cent of 
the qualifying amount provided in Section 14837(d)(1)”.  As of January 1, 2001, the qualifying amount is $10 
million, and 25 percent of that amount, therefore, is $2.5 million. 
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  Yes   No 
 
 NOTE:  Notarized statement must be from the surety company, not an agent 

or broker. 
 
6. Has Contractor’s license been revoked at any time in the last five (5) years? 
  Yes   No 
 
7. Has a surety firm completed a contract on Contractor’s behalf, or paid for 

completion because Contractor’s firm was default terminated by the project owner 
within the last five (5) years? 

  Yes   No 
 
8. At the time of submitting this qualification form, is Contractor’s firm ineligible to 

bid on or be awarded a public works contract, or perform as a subcontractor on a 
public works contract, pursuant to either Labor Code Section 1777.1 or Labor 
Code Section 1777.7? 

  Yes   No 
 
 If the answer is “yes”, state the beginning and ending dates of the period of 

debarment: 
 
 __________________________________________________________________ 
 
9. At any time during the last five (5) years, has Contractor’s firm, or any of its 

owners or officers, been convicted of a crime involving the awarding of a contract 
of a government construction project, or the bidding or performance of a 
government contract? 

  Yes   No 
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PART II. ORGANIZATION, HISTORY, ORGANIZATIONAL PERFORMANCE, 
COMPLIANCE WITH CIVIL AND CRIMINAL LAWS 

 
A. Current Organization and Structure of the Business 
 
For firms that are corporations: 
 
1a. Date incorporated: ___________________________________________________ 
1b. Under the laws of the State of: _________________________________________ 
1c. Provide all the following information for each person who is either (a) an officer 

of the corporation (president, vice president, secretary, treasurer), or (b) the owner 
of at least ten percent (10%) of the corporation’s stock: 

 
Name Position Years with Co. % Ownership Social Security 

# 
     
     
     
     
     
     
 
1d. Identify every construction firm that any person listed above has been associated 

with (as owner, general partner, limited partner or officer) at any time during the 
last five (5) years. 

 NOTE: For this question, “owner” and “partner” refer to ownership of ten 
percent (10%) or more of the business, or ten percent (10%) or more of its 
stock, if the business is a corporation. 

 
Person’s Name Construction Firm Date of Person’s 

Participation with Firm 
   
   
   
   
   
   
 
For firms that are partnerships: 
 
1a. Date of formation: ___________________________________________________ 
1b. Under the laws of the State of: _________________________________________ 
1c. Provide all of the following information for each partner who owns ten percent 

(10%) or more of the firm: 
 
Name Position Years with Co. % Ownership Social Security 
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# 
     
     
     
     
     
     
 
 
1d.       Identify every construction company that any partner has been associated with (as        
owner, general partner, limited partner or officer) at any time during the last five (5) 
years. 
 NOTE: For this question, “owner” and “partner” refer to ownership of ten 

percent (10%) or more of the business, or ten percent (10%) or more of its 
stock, if the business is a corporation. 

 
Person’s Name Construction Firm Date of Person’s 

Participation with Firm 
   
   
   
   
   
   
 
For firms that are sole proprietorships: 
 
1a. Date of commencement of business: ____________________________________ 
1b. Social security number of company owner: _______________________________ 
1c. Identify every construction firm that the business owner has been associated with 

(as owner, general partner, limited partner or officer) at any time during the last 
five (5) years. ______________________________________________________ 

 NOTE: For this question, “owner” and “partner” refer to ownership of ten 
percent (10%) or more of the business, or ten percent (10%) or more of its 
stock, if the business is a corporation. 

 
Person’s Name Construction Firm Date of Person’s 

Participation with Firm 
   
   
   
   
   
   
 
For firms that intend to make a bid as part of a joint venture: 
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1a. Date of commencement of joint venture: _________________________________ 
1b. Provide all of the following information for each firm that is a member of the 

joint venture that expects to bid on one or more projects: 
 
Name of Firm % Ownership of Joint Venture 
  
  
  
  
  
 
 
B.        History of the Business and Organizational Performance 
 
2. Has there been any change in ownership of the firm at any time during the last 

three (3) years? 
 NOTE:  A corporation whose shares are publicly traded is not required to 

answer this question. 
  Yes  No 
 
 If “yes”, explain on a separate signed page. 
 
3. Is the firm a subsidiary, parent, holding company, or affiliate of another 

construction firm? 
 NOTE:  Include information about other firms if one firm owns fifty percent 

(50%) or more of another, or if an owner, partner, or officer of Contractor’s 
firm holds a similar position in another firm. 

  Yes  No 
 
 If “yes”, explain on a separate signed page. 
 
4. Are any corporate officers, partners, or owners connected to any other 

construction firms? 
 NOTE:  Include information about other firms if an owner, partner, or 

officer of Contractor’s firm holds a similar position in another firm. 
  Yes  No 
 
 If “yes”, explain on a separate signed page. 
 
5. State Contractor’s firm’s gross revenues for each of the last three (3) years: 
 
  
Year Gross Revenue 
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6. How many years has Contractor’s organization been in business in California as a 

contractor under its present business name and license number? ___________ 
years 

 
7. Is Contractor’s firm currently the debtor in a bankruptcy case? 
  Yes  No 
 
 If “yes”, please attach a copy of the bankruptcy petition, showing the case 

number, and the date on which the petition was filed. 
 
8. Was Contractor’s firm in bankruptcy at any time during the last five (5) years? 

(This question refers only to a bankruptcy action that was not described in answer 
to question 7 above.) 

  Yes  No 
 
 If “yes”, please attach a copy of the bankruptcy petition, showing the case number 

and the date on which the petition was filed, and a copy of the Bankruptcy Court’s 
discharge order, or of any other document that ended the case, if no discharge 
order was issued. 

 
Licenses 
 
9. List all California construction license numbers, classifications and expiration 

dates of the California contractor licenses held by Contractor’s firm: 
 
 __________________________________________________________________ 
 
 __________________________________________________________________ 
 
10. If any of Contractor’s firm’s license(s) are held in the name of a corporation or 

partnership, list below the names of the qualifying individual(s) listed on the 
CSLB records who meet(s) the experience and examination requirements for each 
license: 

 
 __________________________________________________________________ 
  
 __________________________________________________________________ 
 
 __________________________________________________________________ 
 
11. Has Contractor’s firm changed names or license numbers in the past five (5) 

years? 
  Yes  No 
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 If “yes”, explain on a separate signed page, including the reason for the change. 
 
12. Has any owner, partner, or (for corporations) officer of Contractor’s firm operated 

a construction firm under any other name in the last five (5) years? 
  Yes  No 
 
 If “yes”, please explain on a separate signed sheet. 
 
Disputes 
 
13. At any time in the last five (5) years, has Contractor’s firm been assessed and paid 

liquidated damages after completion of a project under a construction contract 
with either a public or private owner? 

  Yes  No 
 
 If “yes”, explain on a separate signed page, identifying all such projects by owner, 

owner’s address, the date of completion of the project, amount of liquidated 
damages assessed, and all other information necessary to fully explain the 
assessment of liquidated damages. 

 
14. In the last five (5) years, has Contractor’s firm, or any firm with which any of 

Contractor’s company’s owners, officers or partners was associated, been 
debarred, disqualified, removed or otherwise prevented from bidding on, or 
completing, any government agency or public works project for any reason? 

 NOTE:  “Associated with” refers to another construction firm in which an 
owner, partner or officer of Contractor’s firm held a similar position, and 
which is listed in response to question 1c or 1d on this form. 

  Yes  No 
 
 If “yes”, explain on a separate signed page.  State whether the firm involved was 

the firm applying for qualification here or another firm.  Identify by name of the 
company, the name of the person within Contractor’s firm who was associated 
with that company, the year of the event, the owner of the project, the project, and 
the basis for the action. 

 
16. In the last five (5) years, has Contractor’s firm been denied an award of a public 

works contract based on a finding by a public agency that Contractor’s company 
was not a responsible bidder? 

  Yes  No 
 
 If “yes”, explain on a separate signed page.  Identify the year of the event, the 

owner, the project, and the basis for the finding by the public agency. 
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NOTE:  The following two questions refer only to disputes between Contractor’s 
firm and the owner of a project.  Contractor need not include information 
about disputes between its firm and a supplier, another contractor, or 
subcontractor.  Contractor need not include information about “pass-
through” disputes in which the actual dispute is between a subcontractor and 
a project owner.  Also, Contractor may omit reference to all disputes about 
amounts less than $50,000. 

 
17. In the last five (5) years, has any claim against Contractor’s firm concerning the 

firm’s work on a construction project been filed in court or arbitration? 
  Yes  No 
 
 If “yes”, on separate signed sheets of paper identify the claim(s) by providing the 

project name, date of the claim, name of the claimant, a brief description of the 
nature of the claim, the court in which the case was filed, and a brief description 
of the status of the claim (pending or, if resolved, a brief description of the 
resolution). 

 
18. In the last five (5) years, has Contractor’s firm made any claim against a project 

owner concerning work on a project or payment for a contract and filed that claim 
in court or arbitration? 

  Yes  No 
 
 If “yes”, on separate signed sheets of paper identify the claim by providing the 

project name, date of the claim, name of the entity (or entities) against whom the 
claim was filed, a brief description of the nature of the claim, the court in which 
the case was filed, and a brief description of the status of the claim (pending or, if 
resolved, a brief description of the resolution). 

 
 
19. At any time during the last five (5) years, has any surety company made any 

payments on Contractor’s behalf as a result of a default, to satisfy any claims 
made against a performance or payment bond issued on Contractor’s behalf, in 
connection with a construction project, either public or private? 

  Yes  No 
 
 If “yes”, explain on a separate signed page the amount of each such claim, the 

name and telephone number of the claimant, the date of the claim, the grounds for 
the claim, the present status of the claim, the date of resolution of such claim if 
resolved, the nature of the resolution, and the amount, if any, at which the claim 
was resolved. 

 
20. In the last five (5) years, has any insurance carrier, for any form of insurance, 

refused to renew the insurance policy for Contractor’s firm? 
  Yes  No 
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 If “yes”, explain on a separate signed page.  Name the insurance carrier, the form 
of insurance, and the year of the refusal. 

 
Criminal Matters and Related Civil Suits 
 
21. Has Contractor’s firm or any of its owners, officers or partners ever been found 

liable in a civil suit or found guilty in a criminal action for making any false claim 
or material misrepresentation to any public agency or entity? 

  Yes  No 
 
 If “yes”, explain on a separate signed page, including who was involved, the name 

of the public agency, the date of the investigation and the grounds for the finding. 
 
22. Has Contractor’s firm or any of its owners, officers or partners ever been 

convicted of a crime involving federal, state, or local law related to construction? 
  Yes  No 
 
 If “yes”, explain on a separate signed page, including who was involved, the name 

of the public agency, the date of the conviction and the grounds for the 
conviction. 

 
23. Has Contractor’s firm or any of its owners, officers or partners ever been 

convicted of a federal or state crime of fraud, theft, or any other act of dishonesty? 
  Yes  No 
 
 If “yes”, identify on a separate signed page the person(s) convicted, the court (the 

county if a state court, the district or location if a federal court), the year, and the 
criminal conduct. 

 
Bonding 
 
24. Bonding capacity:  Provide documentation from surety identifying the following: 
 
 Name of bonding company/surety: ______________________________________ 
 
 Name of surety agent, address, and telephone number: 
 
 __________________________________________________________________ 
 
25. If Contractor’s firm was required to pay a premium of more than one percent 

(1%) for a performance and payment bond on any project(s) on which the firm 
worked at any time during the last three (3) years, state the percentage that the 
firm was required to pay.  (An explanation for such percentage rate may be 
provided at Contractor’s discretion.) 

 
 __________________________________________________________________ 
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26. List all other sureties (name and full address) that have written bonds for 

Contractor’s firm during the last five (5) years, including the dates during which 
each wrote the bonds: 

 
 __________________________________________________________________ 
 
 __________________________________________________________________ 
 
 __________________________________________________________________ 
 
 __________________________________________________________________ 
 
27. During the last five (5) years, has Contractor’s firm ever been denied coverage by 

a surety company, or has there ever been a period of time when your firm had no 
surety bond in place during a public construction project when one was required? 

  Yes  No 
 
 If “yes”, provide details on a separate signed sheet indicating the date when 

Contractor’s firm was denied coverage, the name of the company or companies 
which denied coverage, and the period during which no surety bond was in place. 

 
C. Compliance with Occupational Safety and Health Laws and with Other Labor 

Legislation Safety 
 
28. Has Cal-OSHA cited and assessed penalties against Contractor’s firm for any 

“serious”, “willful”, or “repeat” violations of its safety or health regulations in the 
last five (5) years? 

 NOTE: If Contractor has filed an appeal of a citation, and the Occupational 
Safety and Health Appeals Board has not yet ruled on your appeal, 
Contractor need not include information about it. 

  Yes  No 
 
 If “yes”, attach a separate signed page describing the citations, including 

information about the dates of the citations, the nature of the violation, the project 
on which the citation(s) was/were issued, and the amount of the penalty paid (if 
any).  If the citation was appealed to the Occupational Safety and Health Appeals 
Board and a decision has been issued, state the case number and the date of the 
decision. 

 
29. Has the Federal Occupational Safety and Health Administration cited and 

assessed penalties against Contractor’s firm in the last five (5) years? 
 NOTE:  If Contractor has filed an appeal of a citation and the Appeals 

Board has not yet ruled on the appeal, or if there is a court appeal pending, 
Contractor need not include information about the citation. 

  Yes  No 
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 If “yes”, attach a separate signed page describing each citation. 
 
30. Has the EPA or any Air Quality Management District or any Regional Water 

Quality Control Board cited and assessed penalties against either Contractor’s 
firm or the owner of a project contracted to Contractor in the last five (5) years? 

 NOTE:  If Contractor has filed an appeal of a citation and the Appeals 
Board has not yet ruled on the appeal, or if there is a court appeal pending, 
Contractor need not include information about the citation. 

  Yes  No 
 
 If “yes”, attach a separate signed page describing each citation. 
 
31. How often does Contractor require documented safety meetings to be held for 

construction employees and field supervisors during the course of a project? 
 
 __________________________________________________________________ 
 
32.       List Contractor’s Experience Modification Rate (EMR) (California’s Workers’                 
Compensation insurance) for each of the past three (3) premium years: 
 NOTE:  An Experience Modification Rate is issued to Contractor annually 

by its workers’ compensation insurance carrier. 
 
 Current year: _______________________________________________________ 
 
 Previous year: ______________________________________________________ 
 
 Year previous to previous year: ________________________________________ 
 
 If Contractor’s EMR for any of these three (3) years is or was 1.00 or higher, 

Contractor may, at its discretion, attach a letter of explanation. 
 
33. Within the last five (5) years, has there ever been a period when Contractor had 

employees but was without workers’ compensation insurance or state-approved 
self-insurance? 

  Yes  No 
 
 If “yes”, please explain the reason for the absence of workers’ compensation 

insurance on a separate signed page.  If “no”, please provide a statement from 
Contractor’s current workers’ compensation insurance carrier that verifies periods 
of workers’ compensation insurance coverage for the last five (5) years.  (If 
Contractor has been in business less than five (5) years, provide a statement from 
the workers’ compensation insurance carrier verifying continuous workers’ 
compensation insurance coverage for the period that Contractor has been in the 
construction business.) 
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Prevailing Wage and Apprenticeship Compliance Record 
 
34. Has there ever been more than one occasion during the last five (5) years in which 

Contractor was required to pay either back wages or penalties for its failure to 
comply with the state’s prevailing wage laws? 

 NOTE:  This question refers only to Contractor’s violation of prevailing 
wage laws, not to violations of the prevailing wage laws by a subcontractor. 

  Yes  No 
 
 If “yes”, attach a separate signed page describing the nature of each violation, 

identifying the name of the project, the date of its completion, the public agency 
for which it was constructed, the number of employees initially underpaid, and the 
amount of back wages and penalties Contractor was required to pay. 

 
35. During the last five (5) years, has there been more than one occasion in which 

Contractor has been penalized or required to pay back wages for failure to comply 
with the federal Davis-Bacon prevailing wage requirements? 

  Yes  No 
 
 If “yes”, attach a separate signed page describing the nature of each violation, 

identifying the name of the project, the date of its completion, the public agency 
for which it was constructed, the number of employees initially underpaid, and the 
amount of back wages and penalties Contractor was required to pay. 

 
 _________________________________________________________________ 
 
36. Provide the name, address and telephone number of the apprenticeship program 

(approved by the California Apprenticeship Council) from whom Contractor 
intends to request the dispatch of apprentices to Contractor for use on any public 
work project for which it is awarded a contract by the County of Mendocino: 

 
 __________________________________________________________________ 
 
 __________________________________________________________________ 
 
 __________________________________________________________________ 
 
37. If Contractor operates its own State-approved apprenticeship program: 
 
 (a) Identify the craft(s) in which Contractor provided apprenticeship training 

in the past year. 
 
 (b) State the year in which each such apprenticeship program was approved, 

and attach evidence of the most recent California Apprenticeship Council 
approval(s) of Contractor’s apprenticeship program(s). 
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 (c) State the number of individuals who were employed by Contractor as 
apprentices at any time during the past three (3) years in each 
apprenticeship and the number of persons who, during the past three (3) 
years, completed apprenticeships in each craft while employed by 
Contractor: 

 
  ____________________________________________________________ 
 
  ____________________________________________________________ 
 
  ____________________________________________________________ 
 
38. At any time during the last five (5) years, has Contractor been found to have 

violated any provision of California apprenticeship laws or regulations, or the 
laws pertaining to use of apprentices on public works? 

 NOTE:  Contractor may omit reference to any incident that occurred prior 
to January 1, 1998, if the violation was by a subcontractor and Contractor, as 
general contractor on a project, had no knowledge of the subcontractor’s 
violation at the time it occurred. 

  Yes  No 
 
 If “yes”, provide the date(s) of such findings, and attach copies of the 

Department’s final decision(s). 
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PART III. RECENT CONSTRUCTION PROJECTS COMPLETED 
 
39. Contractor shall provide information about its six most recently completed public 

works projects and its three largest completed private projects within the last three 
(3) years.4  Names and references must be current and verifiable.  Use separate 
sheets of paper that contain all of the following information: 

 
• Project Name 
• Location 
• Owner 
• Owner Contact (name and current phone number) 
• Architect or Engineer 
• Architect or Engineer Contact (name and current phone number) 
• Construction Manager (name and current phone number) 
• Description of Project, Scope of Work Performed 
• Total Value of Construction (including change orders) 
• Original Scheduled Completion Date 
• Time Extensions (number of days) 
• Actual Date of Completion 

 
 
 
 
I, the undersigned, certify and declare that I have read all the foregoing answers to this 
qualification questionnaire and know its contents.  The matters stated in the questionnaire 
answers are true of my own knowledge and belief, except as to those matters stated on 
information and belief, and as to those matters I believe them to be true.  I declare under 
penalty of perjury under the laws of the State of California that the foregoing is correct. 
 
 
 
 
 
Dated:_________________ ________________________________________________ 
 Contractor 

 
4 Contractor may, using the same format, provide information about other projects that it has completed that 
are similar to the project for which it wishes to bid. 
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SECTION 00204 – CLEAN AIR ACT-WATER POLLUTION 
CONTROL ACT 

 
 
 

The contractor agrees to comply with the following requirements insofar as they apply to 
the performance of this Agreement: 

 
1. Clean Air-Act; 42 U.C. 7401, et seq.; 

 
2. Federal Water Pollution Control Act, as amended, 33 U.S.C., 1251, et seq., as 

amended, 1318 relating to inspection, monitoring, entry, reports, and 
information, as well as, other requirements specified in said Section 114 and 
Section 308 and all regulations and guidelines issued thereunder; 

 
3. Environmental Protection Agency (EPA) regulations pursuant to 40 CFR Part 

50, as amended. 
 

4. California Environmental Quality Act (CEQA) (Public Resources Code 21000-
21189) and the CEQA Guidelines (California Code of Regulations, Title 14, 
Division 6, Chapter 3, Sections 15000-15387). 
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SECTION 00205 - MINORITY AND WOMAN OWNED BUSINESS 
ENTERPRISE GOALS 

 
 

Women and Minority Goals and Timetables 
 

1. It is the policy of the County of Mendocino to take positive steps to maximize the utilization 
of minority and woman owned business enterprises in all contract activity administered by 
the Facilities and Fleet Division of the Executive Office. 

2. The contractor will utilize his best efforts to carry out this policy in the award of his 
subcontracts to the fullest extent consistent with the efficient performance of this contract.  
As used in this contract, the term "minority or woman owned business enterprise" means a 
business, at least 50% of which is owned by minority group members or women or, in the 
case of publicly-owned businesses, at least 51% of the stock is owned by minority group 
members or women.  For the purpose of this definition, minority group members are Black, 
Hispanics, Asians, Native Americans, Alaskans or Pacific Islanders. 

3. The contractor will submit the attached good faith effort statement as part of his/her sealed 
bid: 
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SECTION 00206 - FEDERAL LABOR STANDARDS PROVISIONS 

 
 

1. Davis-Bacon Act (40 U.S.C. 3141-3148) requires that workers receive no less than the prevailing 
wages being paid for similar work in their locality. Prevailing wages are computed by the Federal 
Department of Labor and are issued in the form of federal wage decisions for each classification of 
work. The law applies to most construction, alteration, or repair contracts over $2,000. 
 

2. "Anti-Kickback Act of 1986" (41 U.S.C 51-58) prohibits any person from:  
a. providing, attempting to provide, or offering to provide any kickback; 
b. soliciting, accepting, or attempting to accept any kickback; or  
C. including directly or indirectly, the amount of any kickback prohibited by clause (a) or (b) in 

the contract price charged by a subcontractor to a prime contractor or a higher tier 
subcontractor or in the contract price charged by a prime contractor to the COUNTY. 
 

3. Contract Work Hours and Safety Standards Act - CWHSSA (40 U.S.C 3702) requires that workers 
receive "overtime" compensation at a rate of one and one-half (1-1/2) times their regular hourly wage 
after they have worked forty (40) hours in one week.  
 

4. Title 29, Code of Federal Regulations (CFR Subtitle A, Parts I. 3 and 5) are the regulations and 
procedures issued by the Secretary of Labor for the administration and enforcement of the Davis-
Bacon Act, as amended. 

 
5. The Subrecipient shall not enter into any agreement, written or oral, with any Contractor or other 

party without the prior determination that the Contractor or other party is eligible to receive federal 
funds and is not listed on the Federal Consolidated List of Debarred, Suspended, and Ineligible 
Contractors or similar Federal or state listing of debarred or ineligible parties.   The terms “other 
party” is defined as public or private nonprofit agencies or organizations and certain (limited) private 
for-profit entities who receive Grant Funds from a Subrecipient to undertake Approved Projects. 
 

6. The following certification documents and worksheets shall be executed by the successful contractor 
and all subcontractors prior to starting work. 
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CERTIFICATION OF UNDERSTANDING 
AND AUTHORIZATION OF PAYROLL SIGNATORY 

 
 
PROJECT NAME:   
 
STATE CDBG GRANT NUMBER:                                                                            
 
 
This is to certify that the principals, and the authorized payroll officer, below, have read and understand the Minutes 
of the Pre-construction Conference, the State and Federal labor standards clauses pertaining to the subject project 
and the U.S. Dept. of Labor and State Dept. of Industrial Relations' wage determinations              and                       . 
 
The following person(s) is designated as the payroll officer for the undersigned and is authorized to sign the 
Statement of Compliance which will accompany our weekly certified payroll reports for this project: 
 
 
                                                             Payroll Officer  

(Name) 
 
                                                             Payroll Officer  

(Signature) 
 
 

                              _________________ 
(Name of Contractor/Subcontractor) 

 
 

by                            _______________ 
(Signature of Owner) 

 
 

                                     
(Title) 

 
                                     
(Date) 
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CONTRACTOR'S/SUBCONTRACTOR'S CERTIFICATION 
CONCERNING STATE LABOR STANDARDS AND PREVAILING WAGES 

 
 
 

PROJECT:        
 
CDBG CONTRACT NUMBER:  
 
 
 
All contractors and subcontractors shall give the following certification to the County and forward this certification to 
the County within 10 days after the execution of any contract or subcontract. 
 
 

A. "I am aware of the provisions of Section 1720 et seq. of the California Labor Code which requires 
that the State prevailing wage rate shall be paid to employees where this rate exceeds the Federal 
wage rate." 

 
B. "I am aware of the provisions of Section 3700 of the Labor Code which require every employer to be 

insured against liability for workers' compensation or to undertake self-insurance in accordance with 
the provisions of that Code, and I will comply with such provisions before commencing the 
performance of the work of this contract."  

 
C. "It is further agreed that, except as may be provided in Section 1815 of the California Labor Code, 

the maximum hours a worker is to be employed is limited to eight hours a day and 40 hours a week 
and the subcontractor shall forfeit, as a penalty, $25 for each worker employed in the execution of 
the subcontract for each calendar day during which a worker is required or permitted to labor more 
than eight hours in any calendar day or more than 40 hours in any calendar week." 

 
 

                                                    
(Contractor/Subcontractor) 

 
                                                
(Signature)      (Date) 

   
             
  Typed/Printed Name and Title  
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CERTIFICATION OF FRINGE BENEFIT PAYMENTS 
 
PROJECT NAME:      
STATE CDBG NUMBER:  
                                                                                                              
Contractor/Subcontractor:_______________________________________  
 

Labor Classification:                                                                                                       
Benefit Type   $/Hour  Name & Address of Plan or Program    
Health and Welfare                                                                          
Pension                                                                                             
Vacation                                                                                           
Apprenticeship/Training                                                                  
 
Labor Classification:                                                                                                       
Benefit Type   $/Hour  Name & Address of Plan or Program    
Health and Welfare                                                                          
Pension                                                                                             
Vacation                                                                                           
Apprenticeship/Training                                                                  
 

Labor Classification:                                                                                                       
Benefit Type   $/Hour  Name & Address of Plan or Program    
Health and Welfare                                                                          
Pension                                                                                             
Vacation                                                                                           
Apprenticeship/Training                                                                  
 
  
OR:  (Check if Applicable.) 
 
         I certify that I do not make payments to approved fringe benefit plans, funds, or programs. 
 
 
                                           By:  _____________________________                                                     
(Contractor/Subcontractor) (Signature) 
 
                                           ______________________________                                                       
(Date)  (Title) 
(attach additional sheets as necessary) 
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SECTION 00207 - ANTI-LOBBYING CERTIFICATION 
  
 
In submitting a bid, The CONTRACTOR certifies, to the best of his or her knowledge or belief, 
that: 
1. No Federally appropriated funds have been paid or will be paid, by or on behalf of the 

CONTRACTOR, to any person for influencing or attempting to influence an officer or 
employee of any agency, a Member of Congress, an officer or employee of Congress, or an 
employee of a Member of Congress in connection with the awarding of any Federal contract, 
the making of any Federal grant, the making of any Federal loan, the entering into of any 
cooperative agreement, and the extension, continuation, renewal, amendment, or 
modification of any Federal contract, grant, loan, or cooperative agreement; 

2. If any funds other than Federally appropriated funds have been paid or will be paid to any 
person for influencing or attempting to influence an officer or employee of any agency, a 
Member of Congress, an officer or employee of Congress, or an employee of a Member of 
Congress in connection with this Federal contract, grant, loan, or cooperative agreement, the 
CONTRACTOR will complete and submit Standard Form-LLL, "Disclosure Form to Report 
Lobbying," in accordance with its instructions. 
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SECTION 00208 - CONFLICT OF INTEREST 
 
 
 
Pursuant to 24 CFR 570.611, no member, officer, or employee of the Grantee, or its designees or 
agents, no member of the governing body of the locality in which the program is situated, and no 
other public official of such locality or localities who exercise or have exercised any functions or 
responsibilities with respect to CDBG activities assisted under this part, or who are in a position 
to participate in a decision-making process or gain inside information with regard to such 
activities, may obtain a financial interest or benefit from a CDBG-assisted activity, or have a 
financial interest in any contract, subcontract or agreement with respect to a CDBG-assisted 
activity or its proceeds, either for themselves or those with whom they have business or 
immediate family ties, during their tenure or for one (1) year thereafter. 
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SECTION 00209 - EQUAL OPPORTUNITY 
 
 

1. The Civil Rights, Housing and Community Development, and Age Discrimination Acts; 
Assurances: 
During the performance of this agreement, the CONTRACTOR assures that no otherwise 
qualified person shall be excluded from participation or employment, denied program 
benefits, or be subjected to discrimination based on race, color, national origin, sex, age, 
handicap, religion, familial status, or religious preference, under any grant activity funded by 
this Agreement, as required by Title VI of the Civil Rights Act of 1964, Title I of the 
Housing and Community Development Act of 1974, as amended, the Age Discrimination 
Act of 1975, the Fair Housing Amendment Act of 1988, and all implementing regulations. 

2. Rehabilitation Act of 1973 and the "504 Coordinator'” The CONTRACTOR further agrees to 
implement the Rehabilitation Act of 1973, as amended, and its regulations, 24 CFR, Part 8. 
For Contractors with fifteen (15) or more permanent full or part time employees, the 
CONTRACTOR shall designate a specific person charged with local enforcement of this 
Act, as the "504 Coordinator." 

3. The Training, Employment, and Contracting Opportunities for Business and Lower-Income 
Persons Assurance of Compliance: 

a. The grant activities to be performed under this Agreement are subject to the 
requirements of Section 3 of the HUD Act of 1968, as amended, 12 U.S.C. 1701 u. 
Recipients, contractors and subcontractors shall direct their efforts to provide, to the 
greatest extent feasible, training and employment opportunities generated from the 
expenditure of Section 3 covered assistance to Section 3 residents in the order of 
priority provided in 24 CFR, Part 135.34(a)(2). 

b. The parties to this Agreement will comply with the provisions of said Section 3 and the 
regulations issued pursuant thereto by the Secretary of HUD set forth in 24 CFR, Part 
135, and all applicable rules and orders of the Department Issued thereunder prior to 
the execution of this Agreement. The parties to this Agreement certify and agree that 
they are under no contractual or other disability which would prevent them from 
complying with these requirements. 

c. The CONTRACTOR will include these Section 3 clauses in every subcontract for 
Work in connection with the grant activities and will, at the direction of the 
Department, take appropriate action pursuant to the contract or subcontract upon a 
finding that any subcontractor is in violation of regulations issued by the Secretary of 
HUD, 24 CFR, Part 135 and, will not let any contract unless the subcontractor has first 
provided it with a preliminary statement of ability to comply with the requirements of 
these regulations. 

d. Compliance with the provisions of Section 3, the regulations set forth in 24 CFR, Part 
135, and all applicable rules and orders of the Department issued thereunder prior to 
the execution of this Agreement shall be a condition of the Federal financial assistance 
provided to the grant activities, binding upon the Grantee, its successors, and assigns. 
Failure to fulfill these requirements shall subject the Grantee, its contractors and 
subcontractors and its successors, to such sanctions as are specified by 24 CFR, Part 
135 and those sanctions specified by this Agreement. 
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SECTION 00211 – PROCUREMENT OF RECOVERED MATERIALS 

 
In accordance with Section 6002 of the Solid Waste Disposal Act, as amended by the Resource 
Conservation and Recovery Act, the Contractor shall procure items designated in guidelines of 
the Environmental Protection Agency (EPA) at 40 CFR Part 247 that contain the highest 
percentage of recovered materials practicable, consistent with maintaining a satisfactory level of 
competition. The Contractor shall procure items designated in the EPA guidelines that contain 
the highest percentage of recovered materials practicable unless the Contractor determines that 
such items: (1) are not reasonably available in a reasonable period of time; (2) fail to meet 
reasonable performance standards, which shall be determined on the basis of the guidelines of 
the National Institute of Standards and Technology, if applicable to the item; or (3) are only 
available at an unreasonable price.  
 

This clause shall apply to items purchased under this Agreement where: (1) the Contractor 
purchases in excess of $10,000 of the item under this contract; or (2) during the preceding 
Federal fiscal year, the Contractor: (i) purchased any amount of the items for use under a 
contract that was funded with Federal appropriations and was with a Federal agency or a State 
agency or agency of a political subdivision of a State; and (ii) purchased a total of in excess of 
$10,000 of the item both under and outside that contract. 



NO OBLIGATION OF FEDERAL GOVERNMENT 00212-1 

SECTION 00212 – NO OBLIGATION BY FEDERAL GOVERNMENT 

 
  
Availability of Funds  
 
The Department’s provision of funding to Subrecipient pursuant to this Agreement is contingent 
on the availability of CDBG-DR funds and/or CDBG-MIT funds and continued federal and state 
authorization for CDBG-DR activities and CDBG-MIT activities and is subject to amendment or 
termination due to lack of funds or authorization. Availability of CDBG-DR funds is subject to 
the HUD requirement to spend 80% of DR program funds in the MID and 70% of grant-wide 
DR funds for LMI benefit, unless HUD issues waivers and/or alternative requirements (along 
with any required and approved Action Plan Amendments). Availability of CDBG-MIT funds is 
subject to the HUD requirement to spend 50% of MIT-RIP funds to the benefit of the MID, 50% 
of MIT-RIP program funds to be spent in the MID, and 50% of grant-wide funds for LMI 
benefit, unless HUD issues waivers and/or alternative requirements (along with any required and 
approved Action Plan Amendments).  
 
The Department shall be relieved of any obligation for making payments to the Subrecipient if 
funds allocated to the State of California by HUD cease to be available for any reason or there is 
any limitation on, or withdrawal of, the Department’s authority to administer the CDBG-DR 
program or any portion thereof.  
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SECTION 00306 - ANTITRUST CLAIM ASSIGNMENT 
 
 

Pursuant to California Labor Code Section 7103.5, the following certification is hereby 
set forth and made a part of these specifications: 
 
In entering into a public works contract or a subcontract to supply goods, services, or 
materials pursuant to a public works contract, the contractor or subcontractor offers and 
agrees to assign to the awarding body all rights, title, and interest in and to all causes of 
action it may have under Section 4 of the Clayton Act (15 U.S.C. Sec. 15) or under the 
Cartwright Act (Chapter 2 (commencing with Section 16700) of Part 2 of Division 7 of 
the Business and Professions Code), arising from purchases of goods, services, or 
materials pursuant to the public works contract or the subcontract.  This assignment shall 
be made and become effective at the time the awarding body tenders final payment to the 
contractor, without further acknowledgment by the parties. 
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SECTION 00650 - CONSTRUCTION SITE STORM WATER 
POLICY 

 
PART I – GENERAL  
 
1.1 SUMMARY 
 

A. Mendocino County Ordinance No. 4313 STORM WATER RUNOFF 
POLLUTION PREVENTION PROCEDURE (Mendocino County Code 
Chapter 16.30 et.seq.) requires any person performing construction and 
grading work anywhere in the county shall implement appropriate Best 
Management Practices (BMP) to prevent the discharge of construction 
waste, debris, sediment or contaminants from construction materials, tools 
and equipment from entering the storm drainage system or natural 
waterways (off-site). 

 
 B. By commencing work in this contract, the contractor agrees to comply 

with Mendocino County Code Section 16.30.140 Inspection and 
monitoring. The County may enter the worksite whenever necessary to 
perform inspections related to the Storm Water Runoff Pollution 
Prevention Procedures for the project including inspection of BMP’s and 
records relating to storm water plan compliance. 

   
  
 
1.2 SUBMITTALS 
 

A. Prior to beginning construction activities, submit construction site Best 
Management Practice (BMP) Plans and Specifications prepared by a 
Qualified Storm Water Developer (QSD) or the Contractor referencing 
Mendocino County Building and Planning Services Documents noted 
below: 
1. Construction Best Management Practices for over-the-counter building 

permits for projects that do not disturb any soil. 
 

2. Small Construction Site Storm Water Erosion and Sediment Control 
Plan Template for projects that will disturb any soil. 

 
B. Submittal shall include a project specific BMP plan for all areas of soil 

disturbance and possible contamination source generated by the project. 
Attach copies of the relevant current BMP fact sheets from the California 
Storm Water BMP Handbook Portal planned to address each potential 
source of contamination generated by the project. 

C. A County approved BMP plan is required prior to beginning work on the 
project. 
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Part 2 – PRODUCTS 

2.1  MATERIALS 

 A. Provide Materials in Compliance with Approve BMP fact sheets in 
appropriate quantities to mitigate possible runoff, sedimentation and/or 
contamination in accordance with the approved BMP plan. 

 

Part 3 – EXECUTION 

3.1  PREPARATION 

 A.  Prepare BMP schedule to identify dates when BMP’s will be installed. 

 B. Ensure that BMP Materials are on site in the event of an untimely rain 
event and prior to October 15th. 

 C. Identify and mark Storm Drain Inlets and drainage features leading to 
storm drains or natural waterways. 

 D.  Identify and provide instruction and training to on site personnel 
responsible for installation and management of BMP’s. 

3.2 INSTALLATION 

 A. Complete BMP installation Prior to October 1st or prior to ground 
disturbance activities between October 1st and April 15th, and call the 
project manager for an inspection of the installed BMP plan. Do not start 
grading activities without BMP’s in place. 

 B. Comply with installation guidelines included with BMP fact sheets and 
suitable to site conditions. 

 C. Remove Contamination and Sediment BMP’s after sources of 
sedimentation, or contamination have been removed from the site or final 
soil stabilization is complete. Do not remove Erosion Control BMP’s until 
permanent Erosion Control features are established unless directed by the 
County. 

3.3 INSPECTION 

 A. It is the responsibility of the Contractor to provide regular inspection of 
BMP’s throughout the rainy season. Maintain and replace all BMP’s in 
accordance with the approve BMP plan. 
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 B.  Prior to significant rain events, inspect installed BMP’s to ensure all 
potential sources of contamination, sedimentation or erosion are protected 
by approved BMP’s. 

 C.  During significant rain events verify that installed BMP’s are adequate to 
the flows on the project site. 

D.  Record inspection findings as required by approved BMP plan. 

E. Maintain Inspection records and a copy of the approved BMP plan on the 
project site for inspection by County and NCWRCB. 

F. Failure of the Contractor to comply with the requirements of these 
specifications and the  provisions of the approved Storm Water pollution 
Prevention Plan or BMP plan may result in work stoppage, a written 
citation, monetary fine or any combination thereof.  

 
 
END OF SECTION 
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SECTION 00700 - GENERAL CONDITIONS 
 
 
1. DEFINITIONS 
 

Whenever in the Specifications and other Contract Documents the following abbreviations and terms 
are used, the intent and meaning shall be interpreted as follows: 
 
A.   "Owner" - Board of Supervisors, County of Mendocino, or its authorized agents or assignees. 

 
B. "Agent" - The Agent acting for the County, which shall be either the County General Services 

Agency Director or his/her designee, or the County Executive Officer or his/her designee. 
 

C. "Contractor" - The person or persons, partnership, corporation, or combination thereof, private or 
municipal, who have entered into a contract with the County, as party or parties of the second 
part or his/her or their legal representatives. 
 

D. "Specifications" - The directions, provisions and requirements contained in these Specifications 
as supplemented by the Supplementary Conditions.  Whenever the term "These Specifications" 
is used in this book, it means the provisions as set forth in this book. 
 

E. "Paragraph" - The particular section of subdivision herein designated by a number. 
 

F. "Laboratory" - The designated laboratory authorized by the County to test materials and work 
involved in the Contract. 
 

G. In the case of conflict between the Standard Specification and these Specifications, these 
Specifications shall take precedence over and be used in lieu of such conflicting portions: 
 
A.W.S. American Welding Society 
A.S.T.M. American Society for Testing Materials 
A.S.A. American Standard Association 
N.B.F.U. National Board of Fire Underwriters 
N.B.S. National Bureau of Standards 
A.S.M.E. American Society of Mechanical Engineers 
A.R.I. American Refrigeration Institute 
N.E.M.A. National Electrical Manufacturers Association 
U.L. Underwriter's Laboratories 
E.T.L. Electrical Testing Laboratories 
A.C.I. American Concrete Institute 
F.A. Federal Specifications 
A.I.S.C. American Institute of Steel Construction 
 

H. The County and the Contractor are those named as such in the Agreement.  They are treated 
throughout the Contract Documents as if each were of the singular number and the masculine 
gender. 



GENERAL CONDITIONS 00700-2 

 
I.  When the words "Approved", "Satisfactory", or "Equal", "As Directed", etc. are used, approval 

by the County is understood. 
 

J. All Federal, State laws and local laws shall govern the construction of the Contract and all rules, 
ordinances and requirements of authorized officials shall be complied with. 

 
K. It is understood that any reference to the Specifications or designation of the American Society 

for Testing Materials, Federal Specifications or other standard, code, or order, refers to the most 
recent or latest amended specification or designation. 

 
2. EXAMINATION OF PLANS AND SPECIFICATIONS 

  
The Bidder shall carefully examine the site of the work contemplated and the proposal, plans, 
specifications, and Contract forms thereof.  It will be assumed that the Bidder has investigated and is 
satisfied as to the conditions to be encountered, as to the character, quality, and quantities of work to be 
performed and material to be furnished, and as to the requirements of these Specifications. 

 
3. DRAWINGS AND SPECIFICATIONS 

 
A. Figured dimensions on the drawings shall govern, but work not dimensioned shall be as directed.  

Work indicated but not particularly detailed or specified shall be equal to similar parts that are 
detailed or specified, or as directed.  Full-size detailed shall take precedence over scale drawings 
as to shape and details of construction.  It is intended that scale drawings, full-size details and 
specifications should agree, but should any discrepancy or apparent error occur in plans and 
specifications or should any work of others affect this work, the Contractor shall notify the 
County at once; if the Contractor proceeds with the work affected without instruction from the 
County he shall make good any resultant damage or defect. 

 
B. All misunderstandings of drawings or specifications shall be clarified by the County, whose 

decision shall be final. 
 

C. Any work called for by the drawings and not mentioned in the Specifications, or vice versa, is to 
be furnished as though fully set forth by both.  Where not specifically stated otherwise, all work 
and materials necessary for each unit of construction, including special construction for any 
specific brand or shape of material called for even though only briefly mentioned or indicated, 
shall be furnished and installed fully and completely as a part of the Contract. 

 
D. Lists, rules and regulations referred to are recognized printed standard and shall be considered as 

one and a part of these Specifications within the limits specified. 
 

E. "General Conditions" apply with equal force to all of the work, including extra work authorized. 
 

F. For convenience, the Technical Specifications are arranged in Divisions and further divided into 
various sections.  It is to be understood, this separation is for convenience of all parties involved 
and is not to be considered as the limits of the work required of any separate trade.  The terms 
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and conditions of such limitations are wholly between the County and the Contractors during 
bidding and construction phases; i.e., all work shown, as well as for the proper completion of the 
project as a whole, shall be coordinated by the Contractor and his Subcontractors during bidding 
and construction and shall be provided in this Contract. 

 
4. CONDUCT OF WORK 

 
A. The County reserves the right to do other work in connection with the project by contract or 

otherwise. Contractor shall at all times conduct his work so as to impose no hardship on the 
County or others engaged in the work.  Contractor shall adjust, correct, and coordinate his work 
with the work of others so that no discrepancies shall result in the whole work. 

 
B. The Contractor shall provide at his own cost and risk all labor, material, water, power tools, 

machinery, scaffolding, and framework for the execution of the work.  Equipment shall be 
adequate and as approved. 

 
The Contractor shall obtain all necessary measurements from the work and shall check 
dimensions, levels, and construction and layout and supervise the construction, for correctness of 
all of which he shall be responsible. 

 
C. Where work of one trade joins or is on other work, there shall be no discrepancy when same is 

completed.  In engaging work with other materials, marring or damaging same shall not be 
permitted.  Should improper work of any trade be covered by another which results in damage or 
defects, the whole work affected shall be made good without expense to the County. 

 
D. The Contractor must anticipate relation of all parts of the work and at the proper time furnish and 

set anchorage, blocking or bonding as required.  Anchorage and blocking necessary for each 
trade shall be a part of same, except where stated otherwise. 

 
E. Assistance required by the County in obtaining measurements or information on the work shall 

be furnished accurately and fully without cost to the County. 
 
5. OWNERSHIP OF DRAWINGS 

 
All plans and specifications shall remain the property of the County and shall be returned to the office 
of the County Director of General Services or shall be accounted for by the Contractor before the final 
certificate will be issued. 

 
6. PUBLIC AND COUNTY CONVENIENCE AND SAFETY 

 
The Contractor shall furnish, erect, and maintain such fences, barriers, lights and signs as are necessary 
to give adequate warning to the public at all times and of any dangerous conditions until final 
acceptance of the work by the County. 

 
7. ACCIDENT PREVENTION 
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A. It shall be the Contractor's responsibility to keep himself fully informed of all existing and future 
safety regulations, Codes, OSHA requirements, and other laws and regulations governing the 
work which may in any manner affect anyone in and around the project or engaged or employed 
in the work, or materials, equipment, etc. used in the work or which in any way affect the 
conduct of the work. 

 
B. The Contractor shall appoint a Safety Officer for the project and submit his name to the County. 

 
C. The Contractor shall supply the County with a Material Safety Data Sheet (MSDS) on each 

hazardous substance to be used by the Contractor on the project. 
 

D. The Contractor and his Safety Officer shall be solely responsible for insuring compliance with 
those Codes, regulations, OSHA requirements, and for discovering and correcting any code 
violations or unsafe conditions. 

 
E. Reports of all lost-time accidents shall be promptly submitted to the Owner, giving all pertinent 

information. 
 
8. RESPONSIBILITY FOR DAMAGE 

 
The County shall not be answerable or accountable in any manner for: (1) any loss or damage that may 
happen to the work or any part thereof, for any loss or damage to any of the materials or other things 
used or employed in performing the work; (2) injury to or death of any person or persons, either 
workers or the public; (3) damage to property from any cause which might have been prevented by the 
Contractor or his workers or anyone employed by him.  The Contractor shall be responsible for any 
liability imposed by law for injuries to or death of any person including, but not limited to, workers and 
the public or damage to property resulting from defects or obstructions or from any cause whatsoever 
during the progress of the work or at any time before its completion and final acceptance.  The 
Contractor shall indemnify, save harmless and defend the County of Mendocino, its elected or 
appointed officers, agents, employees or volunteers connected with the work, from all claims or actions 
for injuries or death of any person, or damage to property, resulting from the Contractor's performance 
of the Contract.  With respect to third party claims against the Contractor, the Contractor waives any 
and all rights to any type of express or implied indemnity against the County of Mendocino, its elected 
or appointed officers, agents, employees or volunteers. 

 
 In addition to any remedy authorized by law, so much of the money due the Contractor under and by 
virtue of the Contract as shall be considered necessary by the County may be retained by the County 
until disposition has been made of such suits or claims for damages as aforesaid. 

 
9. LAWS TO BE OBSERVED 

 
 The Contractor shall keep himself fully informed of all existing and future State, Federal and local 
laws, codes and regulations which in any manner affect those engaged or employed in the work, or the 
materials used in the work, or which in any way affect the conduct of the work, and of all such orders 
and decrees of bodies and tribunals having any jurisdiction or authority over the same and shall be 
solely responsible for insuring compliance with those laws, codes and regulations. 
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 A partial, though not necessarily complete listing of laws to be observed by the Contractor is as 
follows: 

 
 A. Federal Americans with Disabilities Act of 1990. 

 
 B. Federal Labor Standards Act. 

 
 C. The Anti Kick-Back regulations found in 29 CFR Part 3. 

 
D.  All contract clauses required by 29 CFR 5.5 (a) and (c), 20 U.S.C. 1232b ; 40 U.S. C. 276a, 

276c, 327-332; 29 CFR Parts, (926). 
 
E. Nondiscrimination clause and Certification of Non-Segregated Facilities prescribed by Executive 

Order No. 11246, September 24, 1965 as amended by Executive Order 11375. 
 
F. Executive Order No. 11288 of July 7, 1966 (31 FR 9261) "Prevention, Control and Abatement of 

Water Pollution". 
 

G. Executive Order 11988, relating to evaluation of flood hazards. 
 

H. Compliance with all Federal, State and local requirements for handicapped access, fire safety and 
seismic resistance. 

 
10. BONDS REQUIRED 

 
The successful bidder shall furnish bonds as required in the document entitled "Instructions to Bidders" 
which is part of these Contract documents. 

 
11. INSURANCE 

 
The Contractor, at his expense, shall secure and maintain at all times during the entire period of 
performance under this Contract, insurance as set forth below with insurance companies acceptable to 
the County of Mendocino. 

 
The Contractor shall provide to the County of Mendocino certificates of insurance with endorsements 
properly executed by an officer or authorized agent of the issuing insurance company evidencing 
coverage and provisions as stated below: 
 
A. INSURED 

   
Name the County of Mendocino, its elected or appointed officials, employees, agents and 
volunteers as additional insured with regard to damages and defense of claims arising from:  (a) 
activities performed by or on behalf of the Named Insured, (b) products and completed 
operations of the Named Insured, (c) Premises owned, leased or used by the Named Insured, or 
(d) Ownership, operation, maintenance, use, loading or unloading of any vehicle owned, leased, 
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hired or borrowed by the Named Insured, regardless of whether liability is attributable to the 
Named Insured or a combination of the Named Insured and the County of Mendocino, its elected 
or appointed officials, employees, agents and volunteers. 

 
B. SEVERABILITY OF INTEREST 

   
Provide that the inclusion of more than one named insured shall not operate to impair the rights 
of one insured against another insured, and the coverages afforded shall apply as though separate 
policies had been issued to each insured. 
 

C. CONTRIBUTION NOT REQUIRED 
 

Provide that as respects: (a) work performed by the Named Insured on behalf of the County of 
Mendocino; or (b) products sold by the Named Insured to the County of Mendocino; or (c) 
premises leased by the Named Insured from the County of Mendocino; or (d) ownership, 
operation, maintenance, use, loading or unloading of any vehicle owned, leased, hired or 
borrowed by the Named Insured, the insurance afforded by this policy shall be primary insurance 
as respects the County of Mendocino, its elected or appointed officials, employees, agents and 
volunteers; or stand in an unbroken chain of coverage excess of the Named Insured's scheduled 
underlying primary coverage.  In either event, any other insurance maintained by the County of 
Mendocino, its elected or appointed officials, employees, agents and volunteers shall be excess 
of this insurance and shall not contribute with it. 

 
 D. COVERAGE BELOW MINIMUM REQUIRED NOTICE  
 

Provide that the limits of insurance afforded by this policy shall not fall below the minimum 
requirements of the County of Mendocino without notice to the County of Mendocino by 
certified mail return receipt requested.  Such notice shall be addressed to:  County of Mendocino, 
Courthouse, Ukiah, Calif. 95482, Attn: Risk Management. 

 
 E. CANCELLATION NOTICE 
 

Provide that the insurance afforded by this policy shall not be suspended, voided, canceled, non-
renewed or reduced in coverage or in limits except after thirty (30) day's prior written notice, 
delivered in person or by First Class U.S. Mail, has been given to the County of Mendocino.  
Such notice shall be addressed to:  County of Mendocino, 841 Low Gap Road, Ukiah, Calif. 
95482, Attn: Risk Management. 

 
Contractor shall furnish to the County of Mendocino certificate(s) of insurance evidencing 
Workers Compensation Insurance coverage to cover its employees.  The Contractor shall require 
all subcontractors similarly to provide Workers Compensation Insurance as required by the 
Labor Code of the State of California for all of the Contractor's and subcontractors' employees. 

 
The Contractor shall not commence work, nor shall he allow his employees or subcontractors or 
anyone to commence work until all insurance required and provisions contained herein have 
been submitted to and accepted by the County of Mendocino.  Failure to submit proof of 
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insurance as required herein may result in awarding said Contract to another bidder.  Failure to 
comply with the insurance requirements set forth herein shall constitute a material breach of 
contract and, at County of Mendocino's option, shall subject this Contract to termination. 

 
Insurance coverage in the minimum amounts set forth herein shall not be construed to relieve the 
Contractor for liability in excess of such coverage, nor shall it preclude the County of 
Mendocino from taking such other action as is available to it under any other provisions of this 
Contract or otherwise in law. 

 
 

SCOPE OF LIABILITY COVERAGES 
 

Contractor shall furnish to the County of Mendocino certificates of insurance evidencing at the 
minimum the following: 

 
1. Commercial General Liability (CGL) including products and completed operations, 

property damage, bodily injury and personal & advertising injury $2,000,000 each 
occurrence and $2,000,000 aggregate. 

 
 

2. Vehicle-Bodily Injury $500,000 each person, $1,000,000 each occurrence, 
 

and 
 

  Vehicle-Property Damage $1,000,000 each occurrence. 
 

---or--- 
 

 Combined Single Limit Vehicle Bodily Injury and Property Damage Liability $1,000,000 
each occurrence. 

 
3. Contractor shall obtain, at Contractor's expense, and keep in effect until final acceptance 

by the County, all risk Builder's Risk Insurance covering the real and personal property of 
others in the care, custody, and control of the contractor.  Coverage shall include theft and 
damage to building interiors.  The minimum amount of coverage to be carried shall be 
equal to the full amount of the contract.  Contractor shall be financially responsible for any 
deductible applied to loss.  This insurance shall include Mendocino County, the Contractor 
and its subcontractors as their interests may appear. 

 
12. WORKERS COMPENSATION CERTIFICATION 

 
Contractor certifies as follows: 

 
"I am aware of the provisions of Section 3700 of the Labor Code which require every employer to be 
insured against liability for Workers Compensation or to undertake self-insurance in accordance with 
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the provisions of that Code, and I will comply with such provisions before commencing the 
performance of the work of this Contract".  (Labor Code Section 1861) 

 
13. CONTRACTOR'S RESPONSIBILITY FOR WORK 

 
Until the formal acceptance of the work by the County, the Contractor shall have the charge and care 
thereof and shall bear the risk of injury or damage to any part thereof or to materials or thing 
employed in doing the work or stored on the site by the action of the elements or from any other 
cause, whether arising from the execution or from the non-execution of the work.  The Contractor 
shall rebuild, repair, restore, replace, and make good all injuries or damages to any portion of the work 
occasioned by any of the above caused before final acceptance and shall bear the expense thereof, 
except such injuries or damages occasioned by acts of the Federal Government or the public enemy.  
The Contractor's responsibility also extends to adjoining property as related to the construction 
operation. 

 
14. RESPONSIBILITY OF COUNTY 

 
 The County shall not be held responsible for the care or protection of any material or parts of the work 
prior to final acceptance, except as expressly provided in these Specifications. 

 
15. COOPERATION BETWEEN CONTRACTORS 

 
 Where two or more contractors are employed on related or adjacent work, each shall conduct his 
operations in such a manner as not to cause any unnecessary delay or hindrance to the other.  Each 
contractor shall be responsible to the other for all damage to work, to person or property, or for loss 
caused by failure to furnish the work within the time specified for completion. 

 
 Should the Contractor, through acts of neglect on the part of any Contractor, suffer loss or damage to 
the Work, the Contractor agrees to settle with such other Contractor by agreement.  If such other 
Contractor should file claim against the County on account of alleged damages to be sustained, the 
County shall notify the Contractor who shall, at his expense, indemnify and save harmless the County 
against any such claim. 

 
16. SUBCONTRACTING AND ASSIGNMENT 

 
 The Contractor shall give his personal attention to the fulfillment of the Contract and shall keep the 
work under his control.  Should the Contractor subcontract any part of his Contract, the Contractor 
shall be fully responsible to the County for the acts and omissions of his subcontractor and of the 
persons either directly or indirectly employed by the subcontractor as he is for the acts and omissions 
of persons directly employed by himself. 

 
No subcontractor will be recognized as such, and all persons engaged in the work on construction shall 
be considered as employees of the Contractor. 
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17. PERMITS AND LICENSES 
 

The Contractor shall procure all permits and licenses, pay all charges and fees, and file all notices 
necessary and incidental to the due and lawful prosecution of the work. 
 

18. PATENTS 
 

The Contractor shall assume all responsibilities arising from the use of patented materials, equipment, 
devices, or processes used on or incorporated in the work. 
 

19. LIENS 
 

Liens shall be enforced as provided by California State Law pertaining to Public Works. 
 

20. CHANGES IN THE WORK 
 

A. The County may authorize or order changes in the work, in which event the Contract sum shall 
be adjusted by one or more, or a combination of, the following methods: 
 
1.  Unit bid prices previously approved or as may be agreed upon. 

 
2. An agreed lump sum substantiated by Contractor, itemizing labor, material, equipment, 

overhead, profit, bond, etc. 
 

3. By ordering Contractor to proceed with work and keep correct account with vouchers the 
actual cost of: 
 

   a. Labor, including foreman; 
    
   b. Materials entering permanently into the work; 
 

c. The ownership or rental cost of construction plant and equipment during the time of 
use on the extra work; 
 

d. The work of subcontractors, accounted for as described herein; 
 
e. Power and consumable supplies for the operation of power equipment; 

 
   f. Insurance; 
 

g. Social Security and old age and employment contribution. 
 

B. To the cost under (2) and (3), there may be added a fixed fee to be agreed upon but not to exceed 
fifteen percent (15%) for the estimated cost of the work.  The fee shall be compensation to cover 
the cost of administrative overhead, and profit. 
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C. On changes which involve a credit to the County, no allowances for overhead need be figured. 
 

D. All such change orders and adjustments shall be in writing.   
 
E. All Claims by Contractor for extra cost shall be made in writing before executing the work 

involved. Refer to specification section 00811 – Unforeseen Physical Conditions for Claims 
procedures. 

 
 F. All change orders shall be reviewed and approved by the County. 
 
21. COUNTY'S RIGHT TO TERMINATE CONTRACT 

 
 If the Contractor should refuse or neglect to properly perform or prosecute the work or if he should 
substantially violate any provision of the Contract, then the County may, without prejudice to any other 
right or remedy upon seven (7) days written notice to the Contractor, terminate the services of the 
Contractor and take possession of the premises, and all materials, tools, and equipment thereon and 
complete the work.  The expense thereof shall be deducted from the balance otherwise due the 
Contractor.  If such expense should exceed such unpaid balance, then the Contractor shall pay the 
difference to the County. 

 
22. CONTRACTOR'S RIGHT TO STOP WORK OR TERMINATE CONTRACT 

 
 If the work is stopped for a period of thirty (30) days under an order of any court or other public 
authority having jurisdiction, or as a result of an act of government, such as a declaration of a national 
emergency making materials unavailable, through no act or fault of the Contractor or a Subcontractor 
or their agents or employees or any other persons performing any of the work under a contract with the 
Contractor, or if the work should be stopped for a period of thirty (30) days by the Contractor because 
no certificate for payment has issued as provided in Paragraph 25 or because the County has not made 
payment thereon as provided in Paragraph 25, then the Contractor may, upon seven (7) additional days' 
written notice to the County, terminate the Contract and recover from the County payment for all work 
executed and for any proven loss sustained upon any materials, equipment, tools, construction 
equipment and machinery, including reasonable profit and damages. 

 
23. TIME OF COMPLETION AND LIQUIDATED DAMAGES 

 
A. In case all the work called for under the Contract is not completed before or upon the expiration of 

the time limit as set forth in these specifications, damage will be sustained by the County, and it is 
impracticable to determine the actual damage which the County will sustain in the event of and by 
reason of such delay.  It is therefore agreed that the Contractor will pay to the County the sum of 
money per calendar day for each day's delay beyond the time prescribed as required in the 
document entitled "Instructions to Bidders", which is a part of these Contract Documents.  The 
Contractor agrees to pay such liquidated damages as herein provided, and in case the same are not 
paid, agrees that the County may deduct the amount thereof from any money due or that may 
become due the Contractor under the Contract. 
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B. In case the work called for under the Contract is not finished and completed in all parts and 
requirements within the time specified, the County shall have the right to extend the time for 
completion or not, as may best serve the interest of the County.  If the County decides to extend 
the time limit for the completion of the Contract, the County shall further have the right to charge 
the Contractor, his heirs, assigns or sureties, and to deduct from the final payment for the work, all 
or any part, as it may deem proper, of the actual cost of County, including inspections, 
superintendence, and other overhead expenses directly chargeable to the Contract, and which 
accrue during the period of such extension.  The cost of final inspections shall not be included in 
such charges. 

 
C. The Contractor shall not be assessed with liquidated damages nor the cost of County's services and 

inspection during any delay in the completion of the work caused by acts of God or the public 
enemy, acts of the County, fire, flood, earthquake, epidemics, quarantine restrictions, strikes, 
freight embargoes, shortages of materials, labor, fixtures or equipment (provided the Contractor 
furnishes satisfactory and acceptable proof that he has made diligent attempts to obtain same) and 
unusually severe weather or delays of subcontractors due to such causes, provided the Contractor 
shall within ten (10) days from the beginning of such delay notify the County in writing of the 
delay.  County's findings of fact thereon shall be final and conclusive. 

 
D. The County agrees that changes in work ordered pursuant to Paragraph 20 and extensions of 

completion time made necessary by reasons thereof, shall in no way release any guarantee given 
by the Contractor or the Contract let hereunder, nor shall such changes in the work relieve or 
release the sureties on bonds executed pursuant to these specifications.  Sureties shall be deemed 
to have expressly agreed to any change in the work and to any extension of time made by reason 
thereof. 

 
24. ACCEPTANCE 

 
A. The Contract will be accepted as completed only when the whole and entire Contract shall have 

been completed satisfactorily to the County.  In judging the work, no allowance for deviations 
from the original plans and specifications will be made unless already approved in writing at 
proper times and in a manner as called for herein. 

 
B. Should it become necessary to occupy a portion of the work before the Contract is fully 

completed, such occupancy shall not constitute acceptance. 
 
25. PARTIAL PAYMENTS 

 
  On the twenty-fifth (25th) day of each month, the Contractor shall submit to the County for 
approval an application for payment, using the standard AIA forms, showing an itemized statement for 
work that has been performed.  The County within thirty (30) days of receipt of an approved 
application, shall issue to the Contractor a certificate for the amount the County has approved for work 
that has been performed less retention as authorized by law. 
 
 Contractor shall submit certified copy of payroll showing payment of California State Prevailing 
wages with each request for payment submitted. 
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26. FINAL PAYMENT 

 
Upon completion of the Contract, the County will cause to be made a final estimate of the amount of 
work done, and the value of such work.  After approval by the County representative, the County shall 
pay the remainder due on the contract (with the exception of retainage) after deducting there from, all 
previous payments. All amounts retained (retainage) under the provisions of the Contract shall be due 
and payable 30 days from the date of acceptance in writing of the completion of Contract and / or 
Notice of Completion issued by the County representative.  All prior partial estimates and payments 
shall be subject to correction in the final estimate and payments.  Payment and the final estimate is due 
within thirty-five (35) days from the recorded date of the Notice of Completion, provided all as-built 
drawings, equipment manuals, instructions to the owner and guarantees have been received and 
accepted by the County. 

 
27. PAYMENT WITHHELD 

 
 The County may withhold or, on account of subsequently discovered evidence, may nullify the whole 
or part of any certificates to such extent as may be necessary to protect the County from (1) defective 
work not remedied, (2) asserted claims against Contractor, (3) failure of the Contractor to make 
payments properly to employees or for material or labor, (4) any reasonable doubt that the Contract 
work can be completed for the balance then unpaid, or (5) damage to another contractor. 

 
28. FAULTY WORK AND MATERIALS 

 
 The Contractor shall promptly remove from the premises all materials condemned by the County as 
failing to conform to the Contract, whether incorporated in the work or not.  The Contractor shall 
promptly replace and re-execute his own work in accordance with the Contract and without expense to 
the County.  The Contractor shall bear the expense of making good all work of other contractors 
destroyed or damaged by such removal. 

 
 If the Contractor does not remove such condemned work and materials within reasonable time, fixed 
by written notice, the County may remove them and may store the materials at the expense of the 
Contractor.  If the Contractor does not pay the expenses of such removal within ten (10) days 
thereafter, the County may upon ten (10) days written notice, sell such materials at auction or at private 
sales and shall account for the net proceeds thereof after deducting all costs and expenses that should 
have been borne by the Contractor. 

 
29. TEMPORARY SUSPENSION OF WORK 

 
 The County shall have the authority to suspend the work wholly or in part, for such period as it may 
deem necessary, due to unsuitable weather or to such other conditions as are considered unfavorable for 
the suitable progression of the work, or for such time as it may deem necessary due to the failure of the 
Contractor to carry out orders given by County, or to perform any provision of the Contract.  The 
Contractor shall immediately obey such order of the County and shall not resume work until ordered in 
writing by the County. 
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30. SAMPLES 
 

 When requested, the Contractor shall submit for the County's review samples of the various materials, 
together with the finish thereof, as specified for and intended for use in the work.  Samples of bulk 
materials shall be selected by the lab.  All materials and workmanship shall in all respects be equal to 
the samples so submitted and reviewed.  Samples shall be sent or delivered to the County, samples and 
delivery charges paid by Contractor.  Samples will be returned to the Contractor if requested, shipping 
or delivery charges collect. 

 
31. CLEANING AND REMOVAL OF DEBRIS 

 
 The Contractor shall, as directed by the County during the progress of the work, remove and properly 
dispose of dirt and debris and shall keep the premises reasonably clean.  Upon completion of the work, 
the Contractor shall remove all of his equipment and unused materials provided for the work, and shall 
put the building and appurtenances in a neat and clean condition and shall do all cleaning and washing 
required by the specifications. 

 
32. OBSTRUCTIONS 

 
 The Contractor may be required to work around public utility facilities and other improvements which 
are to remain in place within the construction area.  The Contractor shall be held liable to the owners of 
such facilities and improvements for any damage or interference with service resulting from the 
Contractor's operation. 

  
 The exact location of underground facilities and improvements within the construction area, whether 
shown on the drawings or not, shall be ascertained by the Contractor before using equipment that may 
damage such facilities or interfere with their service. 

 
33. SUPERINTENDENT IN CHARGE 

 
The Contractor shall keep on the work at all times and until the acceptance certificate is issued a 
competent superintendent or foreman for the purpose of receiving and executing without delay any 
orders from County in keeping with the terms of the Contract.  This foreman shall have charge of the 
plans and specifications kept on the job.  He shall be instructed to familiarize himself closely with all 
provisions of the plans and specifications and to follow the same accurately.  On days where no work 
is to be performed, a superintendent is not required to be on site. 

 
34. STORAGE OF MATERIALS AND EQUIPMENT 

 
 Materials and equipment shall not be stockpiled or placed outside of the site property lines unless 
written permission is obtained by the appropriate owner or political subdivision having jurisdiction 
over the adjacent property, roads, streets, etc. 

 
35. GENERAL GUARANTY 
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Neither the final payment nor any partial payment, nor partial or entire use of the premises by 
occupancy by the County shall constitute an acceptance of the work not completed in accordance with 
the Contract.  Final Payment or partial payment or partial or entire use of the premises by occupancy 
shall not relieve the Contractor of liability with respect to any warranties or responsibilities for faulty 
materials or workmanship.  The Contractor shall remedy any defect in the work and pay for any 
damage to other work resulting therefrom which shall appear within a period of one (1) year from the 
date of final acceptance of the work, unless a longer period is specified elsewhere in these 
specifications.  The County shall notify the Contractor of observed defects with reasonable promptness. 

 
36. MATERIALS AND SUBSTITUTIONS 

 
A. Specific reference to materials, appliances, fixtures and equipment by trade name is intended to 

be used as standard, but this implies no right on the part of the Contractor to use other materials, 
fixtures, appliances, equipment, until review by the County. 

 
B. The County alone shall determine what will be considered as equal, but the burden of proof as to 

quality, utility and function, etc. shall be upon the Contractor. 
 

If the Contractor desires to substitute any item, he shall in writing state the cost of such item and 
the original item named in the specifications if requested and shall submit a substitution 
warranty in the format shown in the specifications. 

 
C. As soon as practicable and within twenty (20) days after official award of Contract and before 

any fixtures, materials or equipment are purchased, the Contractor shall submit to the County a 
complete list of materials, fixtures and equipment in triplicate, giving the manufacturers' names, 
catalog numbers, etc., and, when requested, the original and substitute item of each article which 
he proposes to install as a substitution. 

 
D. Requests for substitution will not be considered after the above period of time unless the item 

specified is not obtainable or, in the opinion of the County, such substitution would serve the 
County's interest. 

 
37. CONSTRUCTION, MATERIAL AND LABOR COST SCHEDULES 

 
A. The successful Contractor shall submit the following schedules to the County within ten (10) 

days after commencing the work: 
 

 1. A construction schedule indicating the start and finish of each phase of the work. 
 

2. A detailed statement of the cost of material and labor included in the original estimate 
for each phase of the work so arranged that the value of the work as it progresses may 
be readily determined. 

 
38. CONFERENCES 
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At any time during the progress of the work, the County may request the Contractor to attend a 
conference of any or all of the Contractors engaged on the work, and any notice of such conference 
shall be duly observed and complied with by the Contractor. 

 
39. INSPECTION AND PAYMENTS - NOT ACCEPTABLE 

 
 The fact that the work and materials have been inspected by the County of Mendocino and payments 
on account have been made does not relieve the Contractor from the responsibility of replacing and 
making good any defective work or materials that may be discovered within one (1) year from the date 
of the completion of the work by the Contractor and its acceptance by the County. [Five (5) years for 
roof.] 

 
40. RETURN OF DRAWINGS AND SPECIFICATIONS 

 
All plans and specifications shall be returned to the Office of the County Director of General Services 
or shall be accounted for by the Contractor before the final certificate will be issued. 

 
41. ARRANGEMENT OF SPECIFICATION SECTION 

 
A. For convenience, these specifications are arranged in several sections, but such separation shall 

not be considered as limiting any work required to a particular trade.  The Contractor shall in 
cooperation with other contractors establish responsibility for any work required by the plans 
and specifications which may be improperly arranged or not included in the appropriate section. 

 
B. In areas where one trade meets another for joining, the Contractor is responsible to be certain 

that all work shown is included in his bid. 
 

42. QUALITY OF MATERIALS AND LABOR 
 

All materials used on this Contract shall be new and the best market quality, unless specified or shown 
otherwise.  All labor used on this Contract shall be competent and skilled for the work.  All work 
executed under this Contract shall be done in the best, most thorough, substantial and workmanlike 
manner. 

 
All material and labor not meeting these standards shall be removed.  The County may refuse to issue 
any certificate of payment until all defective materials or work have been removed, and other material 
of proper quality substituted therefor. 

 
43. INCOMPETENT WORKERS 

 
If at any time any foreman or worker who shall be employed by the Contractor shall be declared by the 
County to be incompetent or unfaithful in executing the work, the Contractor, on receiving written 
notice, shall forthwith initiate appropriate action to dismiss such person from the work. 

 
44. COUNTY TO DECIDE 
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All matters of color, texture, design, interpretation of plans and specifications shall be referred by the 
Contractor to County, whose decision thereon shall be final. 

 
45. CODES 

 
All work and materials shall be in full accordance with the latest rules and regulations of the State Fire 
Marshal; the Safety Orders of the Division of Industrial Safety; the California Electric Code; the 
California Building Code; California Mechanical Code; the California Fire and Plumbing Codes; 
OSHA and other applicable State and local codes and laws.  Nothing in these plans or specifications is 
to be construed to permit work not conforming to these Codes. 

 
46. PAYMENT OF FEDERAL, STATE OR LOCAL TAXES 

 
Any Federal, State or Local tax payable on articles furnished by the Contractor under the Contract shall 
be included in the Contract price and paid by the Contractor. 

 
47. LIMITATIONS OF HOURS OF WORK 

 
Eight (8) hours labor constitutes a legal day's work.  The Contractor shall forfeit as a penalty $25.00 for 
each worker employed in the execution of the Contract by the Contractor for each calendar day which 
such worker is required or permitted to work more than eight (8) hours in one (1) calendar day and 
forty (40) hours in any one (1) calendar week in violation of the provisions of the California Labor 
Code, and in particular Sections 1810 and 1816.  Work performed by employees of Contractors in 
excess of eight (8) hours per day and forty (40) hours during any one (1) week, shall be permitted upon 
compensation for all hours worked in excess of eight (8) hours per day at not less than one and one-half 
(1 & 1/2) times the basic rate of pay, as provided in Section 1815.] 

 
48. PAYMENT OF NOT LESS THAN THE GENERAL PREVAILING RATE OF PER  
 DIEM WAGES 
 

A. The Contractor shall pay his workers on all work included in this Contract not less than the 
general prevailing rate of per diem wages for legal holiday and overtime work in said locality.  
Such per diem wages shall not be less than the stipulated rates contained in a schedule thereof 
which has been ascertained and determined by the State Director of Industrial Relations to be the 
general prevailing rate of per diem wages for each craft or type of worker needed to execute this 
Contract. 

 
B. The Contractor shall comply with Labor Code Section 1775.  In accordance with Section 1775, 

the Contractor shall forfeit as a penalty twenty-five dollars ($25.00) for each calendar day or 
portion thereof, for each worker paid less than the stipulated prevailing rates for such work or 
craft in which such worker is employed for any work done under the Contract in violation of the 
provisions of the Labor Code in particular Labor Code Sections 1770 and 1780.  In addition to 
said penalty, and pursuant to Section 1775, the difference between such stipulated prevailing 
wage rates and the amount paid to each worker for each calendar day or portion thereof for 
which each worker was paid less than the stipulated prevailing wage rate shall be paid to each 
worker by the Contractor. 
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49. LABOR CODE CLARIFICATION 
 

 It is to be understood that references to the California Labor Code shall mean the current Code or as 
may be amended during the period of the Contract. 

 
50. NOTIFICATION OF READINESS FOR REQUIRED TESTS AND INSPECTIONS 

 
The Contractor shall be responsible to notify all inspectors, testing agencies, and County 
representatives a minimum of seventy-two (72) hours before required tests and/or inspections. 

 
51. RESPONSIBILITY FOR PROJECT SAFETY AND CONSTRUCTION TECHNIQUES 

 
 Specifically omitted from the services of the County are all design and construction review services 
relating to the Contractor's safety precautions or to means, methods, techniques, sequences, or 
procedures required for the Contractor to perform his work.   

 
Omitted services include, but are not limited to, shoring, scaffolding, underpinning, temporary 
retainment of excavations and any erection methods and bracing. 

 
52. RECORD DRAWINGS 

 
A. The Contractor shall furnish one complete set of clean "Record" drawings to the County prior to 

project acceptance, showing clearly any changes made during construction.  The Contractor shall 
use one of the blue line contract sets issued for construction for "Record" drawings.  The set used 
must be complete, clean, and in good condition. 

 
B. In addition to any changes, all mechanical, electrical and plumbing items concealed in the 

building and underground, actually installed and routed.  Depth below surface to top of 
underground item shall be indicated. 

 
C. All underground items shall be dimensioned from permanent reference points in a manner that 

they can be easily found in the field at a later time. 
 
D. Each sheet of the "Record" drawings shall be identified with the following label to be signed by 

the Contractor: 
 

   -*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*- 
 
   These are record drawings which have been  

prepared or supervised by the undersigned. 
 

   ______________________________________________ 
   Contractor                     Date 
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   -*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*- 
 

E. The Contractor is solely responsible for the preparation, completeness, and accuracy of the 
"Record" drawings.  The County and its representatives are not responsible to review the 
"Record" drawings. 

 
53. OCCUPANCY OR USE BEFORE ACCEPTANCE OF COMPLETION 
 

The County may occupy any building or portion thereof or use any improvement contemplated by the 
Contract prior to the completion of the entire work.  A list of work to be completed and corrected by 
the Contractor, if any, shall be prepared and agreed to between the County and the Contractor before 
occupancy or use.  Such occupancy or use shall not operate as an acceptance of any part of the work 
but shall start the guaranty-warranty period on the structure or portion thereof so occupied or 
improvement of equipment so used, provided, however, that such occupancy shall not start the 
guaranty-warranty period as to items appearing on the list of work to be completed and corrected.  No 
such occupancy or use shall be deemed to have occurred unless and until the County has given the 
Contractor formal written notice of intention to so occupy or use, specifying the portion or portions of 
the structure, improvement or equipment which will be deemed so occupied or used. 

 
54. COMPLIANCE WITH HANDICAPPED ACCESS LAWS 

 
 A. It is the County's intent for all features on these plans and specifications to conform to 

applicable regulations for the accommodations of physically handicapped persons in buildings 
and facilities used by the public, whether or not said plans and specifications so conform. 

 
 B. It shall be the responsibility of the manufacturers, suppliers and distributors to insure that all 

manufactured and fabricated products, devices and items they supply for this project conform 
to applicable regulations of Title 24 of the California Code of Regulations. 

 
C. When shop drawings and/or manufacturers product literature, and other matters subject to 

handicapped regulations are submitted to County, the following shall be provided: 
 

 1. Statement that the item shown complies with the handicapped regulations of Title 24 
of the California Code of Regulations. 

 
2. Show all required dimensions, heights, clearances, and locations that must be followed 

when items are installed on project. 
 
55. CONTRACT AMBIGUITY 

 
This Contract shall be deemed to have been prepared jointly by the parties signing the Contract and if 
any inconsistencies or ambiguities exist, they shall not be interpreted or construed against any of the 
parties as the drafter. 

 
56. FAIR EMPLOYMENT PRACTICES/NONDISCRIMINATION 
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 The Contractor shall comply with Federal and State Fair Employment Practices provisions. 
 

The Contractor, in connection with performance of work under this agreement, agrees to comply with 
the rules and regulations which deal with or relate to nondiscrimination set forth as follows: 

 
A. During the performance of this Contract, the Contractor and its subcontractors shall not  deny the 

Contract's benefits to any person on the basis of race, religious creed, color, national origin, 
ancestry, physical disability, mental disability, medical condition, marital status, sex or age, nor 
shall they discriminate unlawfully against any employee or applicant for employment because of 
race, religious creed, color, national origin, ancestry, physical disability, mental disability, 
medical condition, marital status, age, or sex.  Contractor shall insure that the evaluation and 
treatment of employees and applicants for employment are free of such discrimination. 

 
B. The Contractor shall comply with the provisions of the California Fair Employment and Housing 

Act (Gov. Code, sections 12900 et seq.), the regulations promulgated thereunder (2 Cal. Code of 
Regulations sections 7285.0 et seq.), and Government Code Sections 11135 - 11139.5). 

 
C. The Contractor shall permit access by representatives of the Department of Fair Employment and 

Housing and the County upon reasonable notice at any time during the normal business hours, 
but in no case less than 24 hours notice, to view such of its books, records, accounts, other 
sources of information and its facilities as said Department or County shall require to ascertain 
compliance with this clause. 

 
D. The Contractor and its subcontractors shall give written notice of their obligations under this 

clause to labor organizations with which they have a collective bargaining or other agreement. 
 

E. The Contractor shall include the above nondiscrimination and compliance provisions in above 
subparagraphs 1 and 2 in all subcontracts to perform work under the Contract. 
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SECTION 00811 - UNFORESEEN PHYSICAL CONDITIONS 
 
PART 1 -  GENERAL 
 
1.1 SUMMARY 
 

This Section includes special requirements for unforeseen hidden conditions, differing site 
conditions and underground facilities as required for California Public Works Contracts. 

 
1.2 UNFORESEEN SITE CONDITIONS 
 
 A. Pursuant to Section 7104 of the California Public Contract Code, if any of the 

following conditions, hereinafter called hidden conditions, are encountered at the 
site, then Contractor shall promptly, before such conditions are disturbed and in no 
event later than three (3) days after discovery, notify County in writing using the 
"Hidden Conditions Report" attached to this Document: 

 
1. Material that Contractor believes may be hazardous waste material, as 

defined in Section 25117 of the Health and Safety Code, that is required to be 
removed to a Class I, Class II, or a Class III disposal site in accordance with 
provisions of existing law. 

  
2. Subsurface or latent physical conditions at the site or in the building differing 

materially from those represented in the Contract Documents. 
 

3. Unknown physical conditions at the site of any unusual nature, different 
materially from those ordinarily encountered and generally recognized as 
inherent in work of the character provided for in the Contract Documents or 
conditions that could be observed by examination of the site and the 
Reference Documents. 

 
 B. Conditions that are not unforeseen, hidden, unknown or differing site and building 

conditions include but are not limited to, the following. 
 
  1. All that is indicated in or reasonably interpreted from the Contract 
Documents. 
 
  2. All that is indicated in or reasonably interpreted from the Reference 

Documents specified in Section 01100, “Summary”. 
 
  3. All that could be seen on site and that could be observed. 
 

4. Conditions that are materially similar or characteristically the same. 
 

5. Conditions where the location of the building component is in the proximity 
where indicated in or reasonably interpreted from the Contract Documents or 
Reference Documents. 
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 C. County will promptly investigate the conditions reported which appear to be 
unforeseen conditions. 

 
  1. If County determines that the reported conditions are inherent in work of the 

character provided for in the Contract Documents or observed by 
examination of the site and Reference Documents, or that the condition is not 
hidden, unforeseen or materially different, Contractor shall execute the Work 
at no additional cost to County.   

 
  2. If County determines that the conditions are hidden or differing conditions 

and that they will materially cause a decrease or increase in Contractor's cost 
of any portion of the work, a Contract Modification will be issued for 
compensation of such portion of the work as provided in the General 
Conditions. 

 
  3. If County determines that the conditions are hidden or differing conditions 

and that they will materially affect the performance time, Contractor, upon 
submitting a written request, will be granted an extension of time subject to 
the provisions of the General Conditions. 

 
   a. Time extensions or contract costs will not be granted for delays that 

could be or could have been avoided by Contractor redirecting his 
forces and equipment to perform other work on the Contract. 

 
 D. Should Contractor disagree with County's determination, Contractor shall submit a 

Request for Change (RFC) to County that the condition is not indicated in or 
reasonably interpreted from the Contract Documents, and that the condition is not 
similar in character to the material that could have been observed by examination of 
the site and Reference Drawings, but that the condition is materially different and the 
condition is unforeseen and unknown. 

 
  1. Contractor shall submit proof with written explanation, drawings, 

photographs, material and labor cost breakdowns, and other relevant data to 
show the condition. 

 
  2. County will review Contractor's submission and make a determination.  

Contractor shall not file for claim or RFC before County makes the 
determination. 

 
  3. In the event of continued disagreement, Contractor shall not be excused from 

any scheduled completion date provided for by the Contract, but shall 
proceed with all work to be performed under the Contract. 

 
  4. Contractor shall retain any and all rights provided either by the Contract or 

by law which pertain to the resolution of RFC and protests between the 
contracting parties. 

 
1.3 REMOVAL, RELOCATION, OR PROTECTION OF EXISTING UTILITIES 
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 A. In accordance with the provisions of Section 4215 of the California Government 
Code, County will assume the responsibility for the removal, relocation, or protection 
of existing main or trunk-line utilities located on the site of the Contract work, if such 
utilities are not identified in the Contract Documents. 

 
 B. Contractor shall immediately notify County and the public utility in writing of such 

utility facilities it discovers while performing the work which are not identified in the 
Contract Documents. 

 
  1. Contractor shall negotiate with the owner of the utility, who shall have the 

sole discretion to perform repairs or relocation work or permit Contractor to 
do such repairs or relocation work at a reasonable price. 

 
 C. Contractor shall not be assessed liquidated damages for delay in Substantial 

Completion if the delay was caused by such existing utilities in direct conflict with 
the work and not shown on the Drawings. 

 
 D. Contractor will be compensated under the provisions of Article 7 for extra work 

involving existing utilities not shown on the Drawings or included in the 
Specifications but in direct physical conflict with Contractor's operations. 

 
  1. This extra work shall include the following costs: 
 
   a. Locating, supporting, working around, and protecting or repairing 

damage not due to the failure of Contractor to exercise reasonable 
care. 

 
   b. Removing and relocating, as directed by County, existing main or 

trunk line utility facilities located on site but not indicated on the 
Drawings and Specifications with reasonable accuracy. 

 
   c. Equipment on the project necessarily idled during such work. 
 
 E. Contractor shall not be entitled to any adjustment in the Contract Sum or Time if the 

existence of such condition: 
 
  1. Could have been reasonably discovered or revealed as a result of any 

examination, investigation, exploration, test or study of the site and 
contiguous areas required by the Contract Documents to be conducted by or 
for Contractor prior to commencing such work, or 

 
  2. Could have been inferred from the presence of other visible facilities, such as 

buildings, meter and junction boxes, on or adjacent to the work site. 
 
PART 2 - PRODUCTS  
NOT USED 
END OF SECTION 
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HIDDEN CONDITIONS REPORT (HCR) 

Sheriff’s 911 Data Center Building                                              HCR No.   

Submitted By:                     Date:   

Ctr to PM PM to Arch Arch to PM PM to Ctr 

Date Sent: ____________ ____________ _____________                        

Date Received: ____________ ____________ _____________                        
 
Type of Conditions Reported: 
 

Site Work  Structural Architectural HVAC  
Plumbing  Fire Protection  Electrical  Other 

 
Location and Reference to Drawing:    

Conditions Reported:    

  

  

  

  

  

  

  
  
Investigated By:     Firm:    Date:      

 Check this box if the hidden condition reported is not hidden.  Reply with location(s) where 

the information can be obtained. 

Reply of Findings:   

  

  

  

  

  

By:                                  Firm:                                         Date:  

 
The reply is a finding from the investigation. No change in the Contract Sum or Time is authorized. 
See Specifications Document 00811 for the timeliness of investigation. 
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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Work performed by Owner. 
4. Owner-furnished/Owner-installed (OFOI) products. 
5. Contractor's use of site and premises. 
6. Coordination with occupants. 
7. Work restrictions. 
8. Specification and Drawing conventions. 
9. Miscellaneous provisions. 

1.2 DEFINITIONS 

A. Work Package: A group of specifications, drawings, and schedules prepared by the 
design team to describe a portion of the Project Work for pricing, permitting, and 
construction. 

1.3 PROJECT INFORMATION 

A. Project Identification: Sheriff's 911 Data Center Building. 

1. Project Location: 589 Low Gap Road, Ukiah, CA 95482. 

B. Owner: County of Mendocino. 

1. Owner's Representatives: Doug Anderson, (707) 234-6054. 
2.                                              Andrew Wattenburger, (707) 234-6308 

C. Architect: Brokaw Design. 

1. Architect's Representative: Charles Beavers, (415) 860-5043. 

D. Construction Manager: AECOM. 

1. Construction Manager Representative: Kirk Julin, (916) 298-6843. 
2. Construction Manager has been engaged for this Project to serve as an advisor to 

Owner and to provide assistance in administering the Contract for construction 
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between Owner and Contractor, according to a separate contract between Owner 
and Construction Manager. 

1.4 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of Project is defined by the Contract Documents and includes, but is not 
limited to, the following: 

1. New pre-engineered concrete building serving sheriff's data, 911 dispatch and 
radio communications equipment, new electrical service, new emergency 
generator, and other Work indicated in the Contract Documents. 

B. Type of Contract: 

1. Project will be constructed under a single prime contract. 

1.5 WORK PERFORMED BY OWNER 

A. Cooperate fully with Owner, so work may be carried out smoothly, without interfering 
with or delaying Work under this Contract or work by Owner. Coordinate the Work of 
this Contract with work performed by Owner. 

B. Concurrent Work: Utility and data service providers will perform the following 
construction operations at Project site. Those operations will be conducted 
simultaneously with Work under this Contract. 

1. City of Ukiah for primary conductors and transformer(s). 
2. Data and signal service providers for primary service drops to MPOE locations. 

1.6 OWNER-FURNISHED/OWNER-INSTALLED (OFOI) PRODUCTS 

A. The Owner will furnish and install products indicated. 

B. Owner-Furnished/Owner-Installed (OFOI) Products: 

1. Installation of data and communication systems, equipment, devices and wiring 
by county staff or outside vendors. 

1.7 CONTRACTOR'S USE OF SITE AND PREMISES 

A. Restricted Use of Site: Contractor shall have limited use of Project site for construction 
operations as indicated on Drawings by the Contract limits and as indicated by 
requirements of this Section. 

B. Limits on Use of Site: Limit use of Project site to areas within the Contract limits 
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indicated. Do not disturb portions of Project site beyond areas in which the Work is 
indicated. 

1. Limits on Use of Site: Confine construction operations to areas of the work. 
2. Driveways, Walkways and Entrances: Keep driveways, loading areas, and 

entrances serving premises clear and available to Owner, Owner's employees, and 
emergency vehicles at all times. Do not use these areas for parking or for storage 
of materials. 

a. Schedule deliveries to minimize use of driveways and entrances by 
construction operations. 

b. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on-site. 

c. Contractor staging area suggested on page A101 of plan set.  Notify and 
coordinate with County for any proposed alternate staging, storage, or 
parking area. 

C. Condition of Existing Building: Maintain portions of existing building affected by 
construction operations in a weathertight condition throughout construction period. 
Repair damage caused by construction operations. 

D. Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and 
hardscaping affected by construction operations throughout construction period. Repair 
damage caused by construction operations. 

1.8 COORDINATION WITH OCCUPANTS 

A. Full Owner Occupancy: Owner will occupy Project site and existing building(s) during 
entire construction period. Cooperate with Owner during construction operations to 
minimize conflicts and facilitate Owner usage. Perform the Work so as not to interfere 
with Owner's day-to-day operations. Maintain existing exits unless otherwise indicated. 

1. Maintain access to existing parking areas, walkways, corridors, and other adjacent 
occupied or used facilities. Do not close or obstruct walkways, corridors, or other 
occupied or used facilities without written permission from Owner and approval 
of authorities having jurisdiction. 

2. Notify Owner not less than 72 hours in advance of activities that will affect 
Owner's operations. 

B. Owner Limited Occupancy of Completed Areas of Construction: Owner reserves the 
right to occupy and to place and install equipment in completed portions of the Work, 
prior to Substantial Completion of the Work, provided such occupancy does not 
interfere with completion of the Work. Such placement of equipment and limited 
occupancy shall not constitute acceptance of the total Work. 
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1.9 WORK RESTRICTIONS 

A. Comply with restrictions on construction operations. 

1. Comply with limitations on use of public streets, work on public streets, rights of 
way, and other requirements of authorities having jurisdiction. 

2. Primary drive west of construction area serves as emergency access to the 
Juvenile Hall facility and must remain clear unless detour is provided by the 
contractor. 

a. Notify Owner not less than two days in advance of detour 
b. Obtain Owner’s written permission before proceeding with detour 

B. On-Site Work Hours: Limit work to between 6:30 a.m. to 5:00 p.m., Monday through 
Friday, unless otherwise indicated. Work hours may be modified to meet Project 
requirements if approved by Owner and authorities having jurisdiction. 

1. Weekend Hours: As coordinated with County. 

C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by 
Owner or others unless permitted under the following conditions and then only after 
arranging for temporary utility services according to requirements indicated: 

1. Notify Owner not less than two days in advance of proposed utility interruptions. 
2. Obtain Owner’s written permission before proceeding with utility interruptions. 

D. Noise, Vibration, Dust, and Odors: Coordinate operations that may result in high levels 
of noise and vibration, dust, odors, or other disruption to Owner occupancy with 
Owner. 

1. Notify Owner not less than two days in advance of proposed disruptive 
operations. 

2. Obtain Owner’s written permission before proceeding with disruptive operations. 

E. Smoking and Controlled Substance Restrictions: Use of tobacco products, alcoholic 
beverages, and other controlled substances  on Project site is not permitted. 

1.10 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. Text Color: Text used in the Specifications, including units of measure, 
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manufacturer and product names, and other text may appear in multiple colors or 
underlined as part of a hyperlink; no emphasis is implied by text with these 
characteristics. 

3. Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks 
may allow for access to linked information that is not residing in the 
Specifications. Unless otherwise indicated, linked information is not part of the 
Contract Documents. 

4. Specification requirements are to be performed by Contractor unless specifically 
stated otherwise. 

B. Division 00 Contracting Requirements: General provisions of the Contract, including 
General and Supplementary Conditions, apply to all Sections of the Specifications. 

C. Division 01 General Requirements: Requirements of Sections in Division 01 apply to 
the Work of all Sections in the Specifications. 

D. 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 scheduled 
on Drawings, and, published as part of the U.S. National CAD Standard. 

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 011000 
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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 and schedule 
of 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 the Owner decides to accept a corresponding change either in the amount of 
construction to be completed or in the products, materials, equipment, systems, or 
installation methods described in the Contract Documents. 

1. Alternates described in this Section are part of the Work only if enumerated in the 
Agreement. 

2. The cost or credit for each alternate is the net addition to or deduction from the 
Contract Sum to incorporate alternates into the Work. No other adjustments are 
made to the Contract Sum. 

1.4 PROCEDURES 

A. Coordination: Revise 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. Execute accepted alternates under the same conditions as other Work of the Contract. 

C. Schedule: A Part 3 "Schedule of Alternates" Article is included at the end of this Section. 
Specification Sections referenced in schedule contain requirements for materials 
necessary to achieve the work described under each alternate. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Add Alternate No. 1: Electrical panel replacement MSB-26 at Building 26. 

1. Base Bid: Splice and extend feeders to building 26, but do NOT replace the existing 
main panel MSB 26 in Building 26 as indicated on Drawing E101 and Drawings 
E601. 

2. Alternate: Replace existing main electric panel MSB-26 at Building 26 as indicated 
on Drawing E101 and Drawing E601. 

B. Add Alternate No. 2: Card Readers and Electric Strikes. 

1. Base Bid: Install standard strikes and do not provide door controller or card readers 
on doors.  

2. Alternate: Install electric strikes and control system as specified in Section 133420 
Part 2.2 Pre-Engineered Concrete Building, paragraph I 3 & 4. 

C. Deductive Alternate No. 3: Wave Guide Support. 

1. Base Bid: Install wave guide support as indicated on Drawing S801. 
2. Alternate: Do not install wave guide support (to be provided by others).  

END OF SECTION 012300 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on 
Project, including, but not limited to, the following: 

1. General coordination procedures. 
2. RFIs. 
3. Project meetings. 

B. 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. 

1.2 DEFINITIONS 

A. RFI: Request for Information. Request from Owner, Construction Manager, Architect, 
or Contractor seeking information required by or clarifications of the Contract 
Documents. 

1.3 INFORMATIONAL SUBMITTALS 

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed 
for each portion of the Work, including those who are to furnish products or equipment 
fabricated to a special design. Include the following information in tabular form: 

1. Name, address, telephone number, and email address of entity performing 
subcontract or supplying products. 

2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 

B. 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, cellular telephone numbers, and e-mail addresses. Provide names, addresses, 
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and telephone numbers of individuals assigned as alternates in the absence of 
individuals assigned to Project. 

1.4 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. 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. 

1.5 REQUEST FOR INFORMATION (RFI) 

A. General: Immediately on discovery of the need for additional information, clarification, 
or interpretation of the Contract Documents, Contractor shall prepare and submit an 
RFI in the form specified. 

1. Architect will return without response those RFIs submitted to Architect by other 
entities controlled by Contractor. 

2. Coordinate and submit RFIs in a prompt manner 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. Owner name. 
3. Owner's Project number. 
4. Name of Architect and Construction Manager. 
5. Architect's Project number. 
6. Date. 
7. Name of Contractor. 
8. RFI number, numbered sequentially. 
9. RFI subject. 
10. Specification Section number and title and related paragraphs, as appropriate. 
11. Drawing number and detail references, as appropriate. 
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12. Field dimensions and conditions, as appropriate. 
13. Contractor's suggested resolution. If Contractor's suggested resolution impacts the 

Contract Time or the Contract Sum, Contractor shall state impact in the RFI. 
14. Contractor's signature. 
15. Attachments: Include sketches, descriptions, measurements, photos, Product Data, 

Shop Drawings, coordination drawings, and other information necessary to fully 
describe items needing interpretation. 

a. Include dimensions, thicknesses, structural grid references, and details of 
affected materials, assemblies, and attachments on attached sketches. 

C. RFI Forms: AIA Document G716. 

1. Attachments shall be electronic files in PDF format. 

D. Architect's and Construction Manager's Action: Architect and Construction Manager 
will review each RFI, determine action required, and respond. Allow  seven days for 
Architect's response for each RFI. RFIs received by Architect or 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 Architect's actions on submittals. 
g. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will date from time of receipt by Architect or 
Construction Manager of additional information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal 
according to Section 012600 "Contract Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract 
Time or the Contract Sum, notify Architect and Construction Manager in 
writing within 5 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. Include the following:  

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect and Construction Manager. 
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4. RFI number, including RFIs that were returned without action or withdrawn. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's and Construction Manager's response was received. 
8. Identification of related Minor Change in the Work, Construction Change 

Directive, and Proposal Request, as appropriate. 
9. Identification of related Field Order, Work Change Directive, and Proposal 

Request, as appropriate. 

F. On receipt of Architect's and Construction Manager's action, update the RFI log and 
immediately distribute the RFI response to affected parties. Review response and notify 
Architect and Construction Manager within three days if Contractor disagrees with 
response. 

1.6 PROJECT MEETINGS 

A. General: Schedule and conduct meetings and conferences at Project site unless 
otherwise indicated. 

1. Attendees: Inform participants and others involved, and individuals whose 
presence is required, of date and time of each meeting. Notify Owner and 
Architect of scheduled meeting dates and times a minimum of seven days prior to 
meeting. 

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, Construction Manager, and Architect, within three 
days of the meeting. 

B. Preconstruction Conference:  Schedule and conduct a preconstruction conference 
before starting construction, at a time convenient to Owner and Architect, but no later 
than 15 days after execution of the Agreement. 

1. Attendees: Authorized representatives of Owner , Construction Manager, 
Architect, and their consultants; Contractor and its superintendent; major 
subcontractors; suppliers; and other concerned parties shall attend the conference. 
Participants at the conference shall be familiar with Project and authorized to 
conclude matters relating to the Work. 

2. Agenda: Discuss items of significance that could affect progress, including the 
following: 

a. Responsibilities and personnel assignments. 
b. Tentative construction schedule. 
c. Phasing. 
d. Critical work sequencing and long lead items. 
e. Designation of key personnel and their duties. 
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f. Lines of communications. 
g. Use of web-based Project software. 
h. Procedures for processing field decisions and Change Orders. 
i. Procedures for RFIs. 
j. Procedures for testing and inspecting. 
k. Procedures for processing Applications for Payment. 
l. Distribution of the Contract Documents. 
m. Submittal procedures. 
n. Preparation of Record Documents. 
o. Use of the premises and existing building. 
p. Work restrictions. 
q. Working hours. 
r. Owner's occupancy requirements. 
s. Responsibility for temporary facilities and controls. 
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. 

3. Minutes: Entity responsible for conducting meeting will record and distribute 
meeting minutes. 

C. Project Closeout Conference: Schedule and conduct a project closeout conference, at a 
time convenient to Owner and Architect, 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, 
Architect, and their consultants; Contractor and its superintendent; major 
subcontractors; suppliers; and other concerned parties shall attend the meeting. 
Participants at the meeting shall be familiar with Project and authorized to 
conclude matters relating to the Work. 

3. Agenda: Discuss items of significance that could affect or delay Project closeout, 
including the following: 

a. Preparation of Record Documents. 
b. Procedures required prior to inspection for Substantial Completion and for 

final inspection for acceptance. 
c. Submittal of written warranties. 
d. Requirements for preparing operations and maintenance data. 
e. Requirements for demonstration and training. 
f. Preparation of Contractor's punch list. 



 
 

  

 

PROJECT MANAGEMENT AND 
COORDINATION 
 

013100 - 6 
 

 

g. Procedures for processing Applications for Payment at Substantial 
Completion and for final payment. 

h. Submittal procedures. 
i. Owner's partial occupancy requirements. 
j. Installation of Owner's furniture, fixtures, and equipment. 
k. Responsibility for removing temporary facilities and controls. 

4. Minutes: Entity conducting meeting will record and distribute meeting minutes. 

D. 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 , Construction Manager, and 

Architect, each contractor, subcontractor, supplier, and other entity concerned 
with current progress or involved in planning, coordination, or performance of 
future activities shall be represented at these meetings. All participants at the 
meeting shall be familiar with Project and authorized to conclude matters relating 
to the Work. 

3. Agenda: Review and correct or approve minutes of previous progress meeting. 
Review other items of significance that could affect progress. Include topics for 
discussion as appropriate to status of Project. 

a. Contractor's Construction Schedule: Review progress since the last meeting. 
Determine whether each activity is on time, ahead of schedule, or behind 
schedule, in relation to Contractor's construction schedule. Determine how 
construction behind schedule will be expedited; secure commitments from 
parties involved to do so. Discuss whether schedule revisions are required to 
ensure that current and subsequent activities will be completed within the 
Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the 
following: 

1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site use. 
8) Temporary facilities and controls. 
9) Progress cleaning. 
10) Quality and work standards. 
11) Status of correction of deficient items. 
12) Field observations. 
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13) Status of RFIs. 
14) Status of Proposal Requests. 
15) Pending changes. 
16) Status of Change Orders. 
17) Pending claims and disputes. 
18) Documentation of information for payment requests. 

4. Minutes: 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. 

PART 2 - PRODUCTS (Not Used) 
PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 01320 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress 
of construction during performance of the Work, including the following: 

1. Startup construction schedule. 
2. Contractor's Construction Schedule. 
3. Construction schedule updating reports. 
4. Material location reports. 
5. Site condition reports. 
6. Unusual event reports. 

B. Related Requirements: 

1. Section 01400 "Quality Requirements" for schedule of tests and inspections. 

1.2 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. Critical Path: The longest connected chain of interdependent activities through the network 
schedule that establishes the minimum overall Project duration and contains no float. 

C. Event: The starting or ending point of an activity. 

1.3 INFORMATIONAL SUBMITTALS 

A. Format for Submittals: Submit required submittals in the following format: 

1. PDF file. 

B. Startup construction schedule. 
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C. Contractor's Construction Schedule: Initial schedule, of size required to display entire 
schedule for entire construction period. 

D. Construction Schedule Updating Reports: Submit with Applications for Payment. 

E. Material Location Reports: Submit at weekly intervals. 

F. Site Condition Reports: Submit at time of discovery of differing conditions. 

G. Unusual Event Reports: Submit at time of unusual event. 

H. Qualification Data: For scheduling consultant. 

1.4 QUALITY ASSURANCE 

A. Prescheduling Conference: Conduct conference at Project site to comply with requirements 
in Section 01310 "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 phasing, work stages, and, partial Owner 

occupancy. 
4. Review submittal requirements and procedures. 
5. Review time required for review of submittals and resubmittals. 
6. Review requirements for tests and inspections by independent testing and 

inspecting agencies. 
7. Review time required for Project closeout and Owner startup 

procedures, including commissioning activities. 
8. Review and finalize list of construction activities to be included in schedule. 
9. Review procedures for updating schedule. 

1.5 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. Specifically identify activities requiring coordination with county staff and or 
operations; ensure proper notice is provided prior to work affecting county 
operations. 

3. Coordinate each construction activity in the network with other activities, and 
schedule them in proper sequence. 
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1.6 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Computer Scheduling Software: Prepare schedules using current version of a program that 
has been developed specifically to manage construction schedules. 

B. Time Frame: Extend schedule from date established for commencement of the Work to 
date of Substantial Completion. 

1. Contract completion date shall not be changed by submission of a schedule that 
shows a revised completion date unless specifically authorized by Change Order. 

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. Work by Owner: Include a separate activity for each portion of the Work 
performed by Owner. 

2. 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. 

3. Work Stages: Indicate important stages of construction for each major portion of 
the Work, including, but not limited to, the following: 

a. Subcontract awards. 
b. Submittals. 
c. Purchases. 
d. Fabrication. 
e. Sample testing. 
f. Deliveries. 
g. Installation. 
h. Tests and inspections. 
i. Adjusting. 
j. Curing. 
k. Startup and placement into final use and operation. 

4. Construction Areas: Identify each major area of construction for each major 
portion of the Work. Indicate where each construction activity within a major area 
must be sequenced or integrated with other construction activities to provide for 
the following: 

a. Completion of Structural pads and underground work. 
b. Completion of pre-engineered concrete building. 
c. Completion of new electrical service. 
d. Completion of emergency generator. 
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e. 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. 

1. Delivery of building structure. 
2. Delivery of electrical switch gear. 
3. Delivery of emergency generator. 
4. Completion of electrical service change. 
5. Completion of emergency generator changover. 

E. 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 the Contract Time. 

F. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to 
reflect actual construction progress and activities. Issue schedule one week before each 
regularly scheduled progress meeting. 

1. Provide material location report update at each regular project meeting for all 
outstanding material and equipment deliveries. 

2. 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. 

3. 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. 

4. As the Work progresses, indicate Final Completion percentage for each activity. 

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, equipment required to achieve 
compliance, and date by which recovery will be accomplished. 

H. Distribution: Distribute copies of approved schedule to Architect, 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 
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completed their assigned portion of the Work and are no longer involved in 
performance of construction activities. 

1.7 STARTUP CONSTRUCTION SCHEDULE 

A. Gantt-Chart Schedule: Submit startup, horizontal, Gantt-chart-type construction schedule 
within ten days of date established for the Notice to Proceed. 

B. Preparation: Indicate each significant construction activity separately. Identify first 
workday of each week with a continuous vertical line. Outline significant construction 
activities for first 90 days of construction. Include skeleton diagram for the remainder 
of the Work and a cash requirement prediction based on indicated activities. 

1.8 GANTT-CHART SCHEDULE REQUIREMENTS 

A. Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal, Gantt-chart-
type, Contractor's Construction Schedule within 30 days of date established for the 
Notice to Proceed. 

1. Base schedule on the startup construction schedule and additional information 
received since the start of Project. 

B. Preparation: Indicate each significant construction activity separately. Identify first 
workday of each week with a continuous vertical line. 

1. For construction activities that require three months or longer to complete, 
indicate an estimated completion percentage in 10 percent increments within time 
bar. 

PART 2 - PRODUCTS (Not Used) 
PART 3 - EXECUTION (Not Used) 

END OF SECTION 01320 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Submittal schedule requirements. 
2. Administrative and procedural requirements for submittals. 

1.2 DEFINITIONS 

A. Action Submittals: Written and graphic information and physical samples that require 
Architect's and 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 Architect's and 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." 

1.3 SUBMITTAL SCHEDULE 

A. Submittal Schedule: Submit, as an action submittal, a list 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 Architect and 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 Schedule: 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 Schedule: Submit concurrently with the first complete submittal 
of Contractor's construction schedule. 

a. Submit revised submittal schedule as required to reflect changes in current 
status and timing for submittals. 
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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 Architect's and Construction Manager's final release or 

approval. 
g. Scheduled dates for purchasing. 
h. Scheduled date of fabrication. 
i. Scheduled dates for installation. 
j. Activity or event number. 

1.4 SUBMITTAL FORMATS 

A. Submittal Information: Include the following information in each submittal: 

1. Project name. 
2. Date. 
3. Name of Architect. 
4. Name of Construction Manager. 
5. Name of Contractor. 
6. Name of firm or entity that prepared submittal. 
7. Names of subcontractor, manufacturer, and supplier. 
8. Unique submittal number, including revision identifier. Include Specification 

Section number with sequential alphanumeric identifier and alphanumeric suffix 
for resubmittals. 

9. Category and type of submittal. 
10. Submittal purpose and description. 
11. Number and title of Specification Section, with paragraph number and generic 

name for each of multiple items. 
12. Drawing number and detail references, as appropriate. 
13. Indication of full or partial submittal. 
14. Location(s) where product is to be installed, as appropriate. 
15. Other necessary identification. 
16. Remarks. 
17. Signature of transmitter. 

B. Options: Identify options requiring selection by Architect. 

C. Deviations and Additional Information: On each submittal, clearly indicate deviations 
from requirements in the Contract Documents, including minor variations and 
limitations; include relevant additional information and revisions, other than those 
requested by Architect and Construction Manager on previous submittals. Indicate by 
highlighting on each submittal or noting on attached separate sheet. 



   
 

SUBMITTAL PROCEDURES 013300 - 3 
 

D. Electronic Submittals: Prepare submittals as PDF package, incorporating complete 
information into each PDF file. Name PDF file with submittal number. 

1.5 SUBMITTAL PROCEDURES 

A. Prepare and submit submittals required by individual Specification Sections. Types of 
submittals are indicated in individual Specification Sections. 

1. Email: Prepare submittals as PDF package and transmit to Architect by sending 
via email. Include PDF transmittal form. Include information in email subject line 
as requested by Architect. 

a. Architect, through Construction Manager, will return annotated file. 
Annotate and retain one copy of file as a digital Project Record Document 
file. 

2. Paper: Prepare submittals in paper form and deliver to Architect. 

B. Coordination: Coordinate preparation and processing of submittals with performance of 
construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity. 

2. Submit all submittal items required for each Specification Section concurrently 
unless partial submittals for portions of the Work are indicated on approved 
submittal schedule. 

3. Submit action submittals and informational submittals required by the same 
Specification Section as separate packages under separate transmittals. 

4. Coordinate transmittal of submittals for related parts of the Work specified in 
different Sections, so processing will not be delayed because of need to review 
submittals concurrently for coordination. 

a.  Architect and Construction Manager reserve the right to withhold action on 
a submittal requiring coordination with other submittals until related 
submittals are received. 

C. Processing Time: Allow time for submittal review, including time for resubmittals, as 
follows. Time for review shall commence on Architect's receipt of submittal. No 
extension of the Contract Time will be authorized because of failure to transmit 
submittals enough in advance of the Work to permit processing, including resubmittals. 

1. Initial Review: Allow 15 days for initial review of each submittal. Allow 
additional time if coordination with subsequent submittals is required. Architect 
will advise Contractor when a submittal being processed must be delayed for 
coordination. 

2. Intermediate Review: If intermediate submittal is necessary, process it in same 
manner as initial submittal. 
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3. Resubmittal Review: Allow 15 days for review of each resubmittal. 
4. Sequential Review: Where sequential review of submittals by Architect's 

consultants, Owner, or other parties is indicated, allow 21 days for initial review 
of each submittal. 

5. Concurrent Consultant Review: Where the Contract Documents indicate that 
submittals may be transmitted simultaneously to Architect and to Architect's 
consultants, allow 15 days for review of each submittal. Submittal will be 
returned to Architect before being returned to Contractor. 

D. Resubmittals: Make resubmittals in same form and number of copies as initial 
submittal. 

1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block, and clearly indicate extent 

of revision. 
3. Resubmit submittals until they are marked with approval notation from 

Architect's and Construction Manager's action stamp. 

E. 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. 

F. Use for Construction: Retain complete copies of submittals on Project site. Use only 
final action submittals that are marked with approval notation from Architect's and 
Construction Manager's action stamp. 

1.6 SUBMITTAL REQUIREMENTS 

A. 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 unsuitable 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. 
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4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams that show 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 Shop Drawings, and before or concurrently with 
Samples. 

B. 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 unless submittal based on Architect's digital data drawing files is otherwise 
permitted. 

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. 

C. Samples: Submit Samples for review of type, color, pattern, and texture for a check of 
these characteristics with other materials. 

1. Transmit Samples that contain multiple, related components, such as accessories 
together in one submittal package. 

2. Identification: Permanently attach label on unexposed side of Samples that 
includes the following: 

a. Project name and submittal number. 
b. Generic description of Sample. 
c. Product name and name of manufacturer. 
d. Sample source. 
e. Number and title of applicable Specification Section. 
f. Specification paragraph number and generic name of each item. 

3. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating 
Sample characteristics and identification information for record. 

D. 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: 
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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. 

E. 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. 

F. Design Data: Prepare and submit written and graphic information indicating 
compliance with indicated performance and design criteria in individual Specification 
Sections. Include list of assumptions and summary of loads. Include load diagrams if 
applicable. Provide name and version of software, if any, used for calculations. Number 
each page of submittal. 

G. Certificates: 

1. Certificates and Certifications Submittals: Submit 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. Provide a notarized signature where indicated. 

2. 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. 

3. 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. 

4. Material Certificates: Submit written statements on manufacturer's letterhead, 
certifying that material complies with requirements in the Contract Documents. 

5. Product Certificates: Submit written statements on manufacturer's letterhead, 
certifying that product complies with requirements in the Contract Documents. 

6. Welding Certificates: Prepare written certification that welding procedures and 
personnel comply with requirements in the Contract Documents. Submit record of 
AWS B2.1/B2.1M on AWS forms. Include names of firms and personnel 
certified. 

H. Test and Research Reports: 

1. 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 substrate preparation and primers required. 

2. Field Test Reports: Submit written reports indicating and interpreting results of 
field tests performed either during installation of product or after product is 
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installed in its final location, for compliance with requirements in the Contract 
Documents. 

3. 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. 

4. 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. 

5. 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. 

6. Research Reports: Submit written evidence, from a model code organization 
acceptable to authorities having jurisdiction, that product complies with building 
code in effect for Project. Include the following information: 

a. Name of evaluation organization. 
b. Date of evaluation. 
c. Time period when report is in effect. 
d. Product and manufacturers' names. 
e. Description of product. 
f. Test procedures and results. 
g. Limitations of use. 

1.7 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 insufficient to perform services or certification required, 
submit a written request for additional information to Architect. 

B. Delegated Design Services Certification: In addition to Shop Drawings, Product Data, 
and other required submittals, submit digitally signed PDF file, and, 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. 
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1.8 CONTRACTOR'S REVIEW 

A. Action Submittals and Informational Submittals: Review each submittal and check for 
coordination with other Work of the Contract and for compliance with the Contract 
Documents. Note corrections and field dimensions. Mark with approval stamp before 
submitting to Architect and Construction Manager. 

B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform 
approval stamp. Include 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. 

1. Architect and Construction Manager will not review submittals received from 
Contractor that do not have Contractor's review and approval. 

1.9 ARCHITECT'S AND CONSTRUCTION MANAGER'S REVIEW 

A. Action Submittals: Architect and Construction Manager will review each submittal, 
indicate corrections or revisions required, and return. 

1. PDF Submittals: Architect and Construction Manager will indicate, via markup 
on each submittal, the appropriate action. 

B. Informational Submittals: Architect and Construction Manager will review each 
submittal and will not return it, or will return it if it does not comply with requirements. 
Architect and 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 Architect and Construction 
Manager. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be 
returned for resubmittal without review. 

E. Architect and Construction Manager will  discard submittals received from sources 
other than Contractor. 

F. Submittals not required by the Contract Documents will be returned by Architect 
without action. 

PART 2 - PRODUCTS (Not Used) 
PART 3 - EXECUTION (Not Used) 

END OF SECTION 013300 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and 
quality control. 

B. Testing and inspection 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 quality-control requirements for individual work 
results are specified in their respective Specification Sections. Requirements in 
individual Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other 
quality-assurance and quality-control procedures that facilitate compliance with 
the Contract Document requirements. 

3. Requirements for Contractor to provide quality-assurance and quality-control 
services required by Architect, Owner,  Construction Manager, or authorities 
having jurisdiction are not limited by provisions of this Section. 

1.2 DEFINITIONS 

A. Experienced: When used with an entity or individual, "experienced," unless otherwise 
further described, 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. 

B. Field Quality-Control Tests and Inspections: Tests and inspections that are performed 
on-site for installation of the Work and for completed Work. 

C. 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, assembly, and similar 
operations. 

1. Use of trade-specific terminology in referring to a Work result does not require 
that certain construction activities specified apply exclusively to specific trade(s). 

D. Preconstruction Testing: Tests and inspections performed specifically for Project before 
products and materials are incorporated into the Work, to verify performance or 
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compliance with specified criteria. Unless otherwise indicated, copies of reports of tests 
or inspections performed for other than the Project do not meet this definition. 

E. Product Tests: Tests and inspections that are performed by a nationally recognized 
testing laboratory (NRTL) in accordance with 29 CFR 1910.7, by a testing agency 
accredited in accordance with NIST's National Voluntary Laboratory Accreditation 
Program (NVLAP), or by 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 Tests and Inspections: Tests and inspections that are performed 
at the source (e.g., plant, mill, factory, or shop). 

G. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The 
term "testing laboratory" has the same meaning as the term "testing agency." 

H. 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. 

I. Quality-Control Services: Tests, inspections, procedures, and related actions during and 
after execution of the Work, to evaluate that actual products incorporated into the Work 
and completed construction comply with requirements. Contractor's quality-control 
services do not include contract administration activities performed by Architect or 
Construction Manager. 

1.3 DELEGATED DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications 
by a design professional are specifically required of Contractor by the Contract 
Documents, provide products and systems complying with specific performance and 
design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, 
submit a written request for additional information to Architect. 

B. Delegated Design Services Statement: Submit a statement signed and sealed by the 
responsible design professional, for each product and system specifically assigned to 
Contractor to be designed or certified by a design professional, indicating that the 
products and systems are in compliance with performance and design criteria indicated. 
Include list of codes, loads, and other factors used in performing these services. 

1.4 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements: If compliance with two or more 
standards or requirements is specified and the standards or requirements establish 
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different or conflicting requirements for minimum quantities or quality levels, inform 
the Architect regarding the conflict and obtain clarification prior to proceeding with the 
Work. Refer conflicting requirements that are different, but apparently equal, to 
Architect for clarification before proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified 
is the minimum provided or performed. The actual installation may comply exactly 
with the minimum quantity or quality specified, or it may exceed the minimum within 
reasonable limits. To comply with these requirements, indicated numeric values are 
minimum or maximum, as appropriate, for the context of requirements. Refer 
uncertainties to Architect for a decision before proceeding. 

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 submitted to authorities 
having jurisdiction before starting work on the following systems: 

1. Seismic-force-resisting system, designated seismic system, or component listed in 
the Statement of Special Inspections. 

2. Primary wind-force-resisting system or a wind-resisting component listed in the 
Statement of Special Inspections. 

D. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" 
Article to demonstrate their capabilities and experience. Include proof of qualifications 
in the form of a recent report on the inspection of the testing agency by a recognized 
authority. 

E. Schedule of Tests and Inspections: Prepare in tabular form and include the following: 

1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
7. Time schedule or time span for tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 

F. Reports: Prepare and submit certified written reports and documents as specified. 
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G. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, 
licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, 
receipts for fee payments, judgments, correspondence, records, and similar documents 
established for compliance with standards and regulations bearing on performance of 
the Work. 

1.6 CONTRACTOR'S QUALITY-CONTROL PLAN 

A. Quality-Control Plan, General: Submit quality-control plan within 10 days of  Notice to 
Proceed, and not less than five days prior to preconstruction conference. Submit in 
format acceptable to Architect. Identify personnel, procedures, controls, instructions, 
tests, records, and forms to be used to carry out Contractor's quality-assurance and 
quality-control responsibilities and to coordinate Owner's quality-assurance and 
quality-control activities. Coordinate with Contractor's Construction Schedule. 

B. Quality-Control Personnel Qualifications: Engage qualified personnel trained and 
experienced in managing and executing quality-assurance and quality-control 
procedures similar in nature and extent to those required for Project. 

1. Project quality-control manager may also serve as Project superintendent. 

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. Distinguish source quality-control tests and 
inspections from field quality-control tests and inspections. 

2. Special inspections required by authorities having jurisdiction and indicated on 
the Statement of Special Inspections. 

3. Owner-performed tests and inspections indicated in the Contract Documents. 

E. Continuous Inspection of Workmanship: Describe process for continuous inspection 
during construction to identify and correct deficiencies in workmanship in addition to 
testing and inspection specified. Indicate types of corrective actions to be required to 
bring the Work into compliance with standards of workmanship established by 
Contract requirements and approved mockups. 

F. Monitoring and Documentation: Maintain testing and inspection reports, including log 
of approved and rejected results. Include Work Architect has indicated as 
nonconforming or defective. Indicate corrective actions taken to bring nonconforming 
Work into compliance with requirements. Comply with requirements of authorities 
having jurisdiction. 
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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, telephone number, and email address 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 inspection. 
11. Comments or professional opinion on whether tested or inspected Work complies 

with the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports: Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified in 
other Sections. Include the following: 

1. Name, address, telephone number, and email address 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 of 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, telephone number, and email address 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 of whether conditions, products, and installation will affect warranty. 
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5. Other required items indicated in individual Specification Sections. 

1.8 QUALITY ASSURANCE 

A. Qualifications paragraphs in this article establish the minimum qualification levels 
required; individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems 
similar to those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units. As 
applicable, procure products from manufacturers able to meet qualification 
requirements, warranty requirements, and technical or factory-authorized service 
representative requirements. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those 
indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units. 

D. Installer Qualifications: A firm or individual experienced in installing, erecting, 
applying, or assembling work similar in material, design, and extent to that indicated 
for this Project, whose work has resulted in construction with a record of successful in-
service performance. 

E. Professional Engineer Qualifications: A professional engineer who is legally qualified 
to practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated. Engineering services are defined as those 
performed for installations of the system, assembly, or product that is similar in 
material, design, and extent to those indicated for this Project. 

F. Specialists: Certain Specification Sections require that specific construction activities 
be performed by entities who are recognized experts in those operations. Specialists 
will satisfy qualification requirements indicated and engage in the activities indicated. 

1. Requirements of authorities having jurisdiction supersede requirements for 
specialists. 

G. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an 
independent agency with the experience and capability to conduct testing and 
inspection indicated, as documented in accordance with ASTM E329, and with 
additional qualifications specified in individual Sections; and, where required by 
authorities having jurisdiction, that is acceptable to authorities. 

H. Manufacturer's Technical Representative Qualifications: An authorized representative 
of manufacturer who is trained and approved by manufacturer to observe and inspect 
installation of manufacturer's products that are similar in material, design, and extent to 
those indicated for this Project. 
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I. Factory-Authorized Service Representative Qualifications: An authorized 
representative of manufacturer who is trained and approved by manufacturer to inspect, 
demonstrate, repair, and perform service on installations 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's Responsibilities: 

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. 

2. Testing Agency Responsibilities: Submit a certified written report of each test, 
inspection, and similar quality-assurance service to Architect, through 
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. 

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 inspection they 
are engaged to perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by 
Work that failed to comply with the Contract Documents will be charged to 
Contractor, and the Contract Sum will be adjusted by Change Order. 

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility. Perform additional quality-control activities, whether 
specified or not, to verify and document that the Work complies with requirements. 

1. Unless otherwise indicated, provide quality-control services specified and those 
required by authorities having jurisdiction. Perform quality-control services 
required of Contractor by authorities having jurisdiction, whether specified or not. 

2. Engage a qualified testing agency to perform quality-control services. 

a. Contractor will not employ same entity engaged by Owner, unless agreed to 
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in writing by Owner. 

3. Notify testing agencies at least 24 hours in advance of time when Work that 
requires testing or inspection 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 inspection 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. 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. 

D. Testing Agency Responsibilities: Cooperate with Architect , Construction Manager, 
and Contractor in performance of duties. Provide qualified personnel to perform 
required tests and inspections. 

1. Notify Architect , Construction Manager, and Contractor promptly of 
irregularities or deficiencies observed in the Work during performance of its 
services. 

2. Determine the locations 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 duties of Contractor. 

E. 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." 

F. 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. 

G. Contractor's Associated Requirements and Services: Cooperate with agencies and 
representatives performing required tests, inspections, and similar quality-control 



   
 

QUALITY REQUIREMENTS 
 

014000 - 9 
 

 

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 

inspection. Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control 

by testing agency. 
7. Security and protection for samples and for testing and inspection equipment at 

Project site. 

H. Coordination: Coordinate sequence of activities to accommodate required quality-
assurance and quality-control services with a minimum of delay and to avoid necessity 
of removing and replacing construction to accommodate testing and inspection. 

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 and submit with each Application for Payment. 

1. Schedule Contents: Include tests, inspections, and quality-control services, 
including Contractor- and Owner-retained services, commissioning activities, and 
other Project-required services paid for by other entities. 

2. Distribution: Distribute schedule to Owner, Architect,  Construction Manager, 
testing agencies, and each party involved in performance of portions of the Work 
where tests and inspections are required. 

1.10 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections: Owner will engage a qualified testing agency to conduct 
special tests and inspections required by authorities having jurisdiction as the 
responsibility of Owner, as indicated in the Statement of Special Inspections on the 
Drawings, and as follows: 

1. Notifying Architect , Construction Manager, and Contractor promptly of 
irregularities and deficiencies observed in the Work during performance of its 
services. 

2. Submitting a certified written report of each test, inspection, and similar quality-
control service to Architect, through Construction Manager, with copy to 
Contractor and to authorities having jurisdiction. 

3. Submitting a final report of special tests and inspections at Substantial 
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Completion, which includes a list of unresolved deficiencies. 
4. Interpreting tests and inspections, and stating in each report whether tested and 

inspected Work complies with or deviates from the Contract Documents. 
5. Retesting and reinspecting corrected Work. 

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 Architect. 
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 Architect's and Construction Manager's, and, authorities' 
having jurisdiction reference during normal working hours. 

1. Submit log at Project closeout as part of Project Record Documents. 

3.2 REPAIR AND PROTECTION 

A. General: On completion of testing, inspection, sample-taking, and similar services, 
repair damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes. Restore 
patched areas and extend restoration into adjoining areas with durable seams that 
are as invisible as possible. Comply with the Contract Document requirements for 
cutting and patching in Section 017300 "Execution." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security 
and protection facilities. 

1.2 USE CHARGES 

A. Installation, removal, and use charges for temporary facilities to be included in the 
Contract Sum unless otherwise indicated. Allow other entities engaged in the Project to 
use temporary services and facilities without cost, including, but not limited to, Owner's 
construction forces, Architect, occupants of Project, testing agencies, and authorities 
having jurisdiction. 

B. Water and Sewer Service from Existing System: Water from Owner's existing water 
system is available for use without metering and without payment of use charges. 
Provide connections and extensions of services as required for construction operations. 

C. Electric Power Service from Existing System: Electric power from Owner's existing 
system is available for use without metering and without payment of use charges. 
Provide connections and extensions of services as required for construction operations. 

1.3 INFORMATIONAL SUBMITTALS 

A. Site Utilization Plan: Show temporary facilities, temporary utility lines and 
connections, staging areas, construction site entrances, vehicle circulation, and parking 
areas for construction personnel. 

B. Implementation and Termination Schedule: Within 15 days of date established for 
commencement of the Work, submit schedule indicating implementation and 
termination dates of each temporary utility. 

C. Project Identification and Temporary Signs: Show fabrication and installation details, 
including plans, elevations, details, layouts, typestyles, graphic elements, and message 
content. 

D. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities 
having jurisdiction. Indicate Contractor personnel responsible for management of fire-
prevention program. 
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E. Noise and Vibration Control Plan: Identify construction activities that may impact the 
occupancy and use of existing spaces within the building or adjacent existing buildings, 
whether occupied by others, or occupied by Owner. Include the following: 

1. Methods used to meet the goals and requirements of Owner. 
2. Concrete cutting method(s) to be used. 
3. Location of construction devices on the site. 
4. Show compliance with the use and maintenance of quieted construction devices 

for the duration of the Project. 
5. Indicate activities that may disturb building occupants and that are planned to be 

performed during non-standard working hours as coordinated with Owner. 

1.4 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. 

1.5 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 
PART 3 - EXECUTION 

3.1 TEMPORARY FACILITIES, GENERAL 

A. Conservation: Coordinate construction and use of temporary facilities with 
consideration given to conservation of energy, water, and materials. Coordinate use of 
temporary utilities to minimize waste. 

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated into, the Work. See other Sections for disposition of salvaged 
materials that are designated as Owner's property. 

3.2 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum 
interference with performance of the Work. Relocate and modify facilities as required 
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by progress of the Work. 

1. Locate facilities to limit site disturbance as specified in Section 011000 
"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. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. Comply with the following: 

B. Traffic Controls: Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain, including curbs, pavement, and 
utilities. 

2. Maintain access for fire-fighting equipment and access to fire hydrants. 

C. Parking:  Use designated areas of Owner's existing parking areas for construction 
personnel. 

D. Storage and Staging:  Use designated areas of Project site for storage and staging needs. 

E. 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. 

F. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted. 

1. Temporary Signs: Provide other signs as indicated and as required to inform 
public and individuals seeking entrance to Project. 

a. Provide temporary, directional signs for construction personnel and visitors. 

2. Maintain and touch up signs, so they are legible at all times. 

G. Waste Disposal Facilities: 

1. Provide waste-collection containers in sizes adequate to handle waste from 
construction operations. Comply with requirements of authorities having 
jurisdiction. Comply with progress cleaning requirements in Section 017300 
"Execution." 

H. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 
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1. Truck cranes and similar devices used for hoisting materials are considered "tools 
and equipment" and not temporary facilities. 

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, 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: 

1. Comply with requirements of EPA Construction General Permit or authorities 
having jurisdiction, whichever is more stringent, and requirements specified in 
Section 311000 "Site Clearing." 

D. Stormwater Control: Comply with requirements of authorities having jurisdiction. 
Provide barriers in and around excavations and subgrade construction to prevent 
flooding by runoff of stormwater from heavy rains. 

E. Site Enclosure Fence: Before construction operations begin, furnish and install site 
enclosure fence in a manner that will prevent people 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. 

F. 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 
workday. 

G. Barricades, Warning Signs, and Lights: Comply with requirements of authorities 
having jurisdiction for erecting structurally adequate barricades, including warning 
signs and lighting. 

H. Temporary Enclosures: Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, 
and similar activities. Provide temporary weathertight enclosure for building exterior. 
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3.5 MOISTURE AND MOLD CONTROL 

A. Exposed Construction Period: 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. 

B. Partially Enclosed Construction Period: 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 and replace stored or installed material that begins to grow mold. 
7. Perform work in a sequence that allows wet materials adequate time to dry before 

enclosing the material in gypsum board or other interior finishes. 

C. Controlled Construction Period: 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 temporary or permanent HVAC system to control humidity within ranges 
specified for installed and stored materials. 

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. Temporary Facility Changeover: Do not change over from using temporary security 
and protection facilities to permanent facilities until Substantial Completion. 
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D. 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.  

2. At Substantial Completion, repair, renovate, and clean permanent facilities used 
during construction period. Comply with final cleaning requirements specified in 
Section 017700 "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 01510 – BUILDING SYSTEMS & OCCUPIED AREAS 
 
PART 1 - GENERAL 
 

1.1 DESCRIPTION 
 

A.  Work included:  Work impacting active County building systems and 
work in occupied areas including but not limited to: 
1.  Back-up generator system 
2.  Dispatch and Radio Communications Systems 
3.  Electrical Systems 
4.  Data and Network Cooling Systems 
5.  Networking and Data Storage Systems 
6.  Uninterrupted Power Supply (UPS) Systems 
7.  HVAC Systems for occupied areas 
 

B.  Related work: 
1.  Documents affecting work of this Section include, but are not 

limited to, General Conditions, Unforeseen Physical Conditions, 
and Sections in Division 1 of these Specifications. 

2.  Permanent installation and hookup of the various utility lines are 
described in other Sections. 

3.  Permanent installation of parallel systems in the new facility are 
described in other Sections. Coordinate change over as required.  

 
1.2 COUNTY SHERIFF DISPATCH OPERATIONS 

 
 A. The facilities and systems being constructed in this project are 

intended to replace critical emergency communications facilities and 
systems. The Sheriff’s 911 Call Center, Radio Communications and 
Dispatch Systems are and will remain fully staffed and operational 
throughout the project, making project coordination, notifications, and 
suitable working conditions for County staff a high priority. Special 
care and consideration must be taken when conducting work in 
occupied areas, near computer, networking, communications 
equipment, and servers.  Do not obstruct access to the Dispatch Center 
or basement equipment rooms for County staff or vendors. Contractor 
must provide dust and debris protection for all equipment in all 
affected areas.  

 
B. The Contractor shall schedule work in occupied areas of the building 

and tasks impacting the operational systems of the 911 Call Center 
including electrical power and back-up power systems as specific 
activities in the construction schedules and updates required in Section 
01320 Construction Progress Documentation. In addition, the 
Contractor shall notify the County at least 72 hours prior to starting 
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any such work and secure written approval of the work schedule from 
the County. Work requiring the shutdown of power or network 
connection to any of the facilities or systems shall be performed after 
hours.  
  

C. Throughout the course of the project, a back-up power generator and 
automatic transfer switch system shall be in place for existing panels 
(E), UPS and DPE at all times until transition to the new generator and 
panel system is complete.  Coordinate with the County for staging of 
temporary portable manual back-up generator when removing or 
relocating the existing back-up generator or automatic transfer switch.  

 
D. Throughout the course of the project all County network, radio 

communications and Dispatch facilities shall remain fully operational 
at all times. Locate and protect network and communications feeds and 
pathways within the work areas prior to excavations or other work that 
may impact networking or radio communications facilities. Coordinate 
and schedule work that requires loss of network or communications 
connections as noted in 1.2 B above.  

 
E. Throughout the course of the project existing cooling systems serving 

the basement data and networking equipment shall remain operational 
at all times. Coordinate and schedule work that requires loss of 
network or data cooling capacity as noted in 1.2 B above.  
 

     
PART 2 - PRODUCTS 

 
PART 3 - EXECUTION 
 

3.1 PROTECTION OF EXISTING FACILITIES AND SYSTEMS 
 

A.  Identify tasks related to or impacting existing operations, facilities, and 
systems. 

 
B.  Create schedule tasks for each task and incorporate into construction 

schedule and updates. 
 
C.  Locate and protect facilities that may be impacted by other work. 
 
D.  Coordinate work with the County and Construction Manager, provide 

notice as required, secure written approval before starting any such 
work. 

 
E.  Verify County coordination and procedures are implemented prior to 

beginning impacted work. 
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F. Restore existing facilities or systems to operational condition, verify 
functionality with the County. 
 

 
END OF SECTION 
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SECTION 01571 - ACCESS AND TRAFFIC REQUIREMENTS 
 
 
PART 1 – GENERAL  
 
1.1 SUMMARY 
 

A. Section Includes: This Section sets forth the minimum requirements for traffic 
routing and traffic control during construction of the Project. 

 
1. Furnish and install all temporary construction signs, traffic control 

devices, and pedestrian protection as required by County for safe and 
convenient routing of traffic at the Project site. 

 
B. Related Sections: The completion of the work described in this Section may 

require work in or coordination with other Sections of these Specifications. 
Contractor and the Subcontractor shall be responsible for identifying and 
including all related work in other Sections of these Specifications and/or 
Drawings necessary for a complete installation of the work described in this 
Section. These related Sections include but are not limited to the following: 

 
1. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to 
this Section. 

 
1.2 ACCESS REQUIREMENTS 
 

A. Contractor shall not block access to fire hydrants or standpipe connections at any 
time. 

 
B. Contractor shall notify County and appropriate governmental agencies, and 

adjacent property owners a minimum of five (5) working days prior to performing 
Work which necessitates closing or interfering with traffic on public 
thoroughfares, parking areas, driveways, and sidewalks. 

 
1. Obtain written permission from County prior to effecting such closures 

and interruptions. 
 

2. Provide protection for pedestrians as required by County. 
 
1.3 TRAFFIC REQUIREMENTS 
 

A. General: Contractor shall adequately safeguard the general public and the work by 
furnishing, installing, and maintaining temporary signs, runway, bridge, 
guardrails, fences and other facilities as necessary, or required, under the Contract 
Documents. Contractor shall provide, modify, and maintain proper barriers and 
enclosures for the protection of vehicular and pedestrian traffic. Contractor shall 
submit traffic routing and safety barricade plans to County for approval and shall 
obtain and pay for necessary street use permits for all work not covered in 
Building (site) Permits. Contractor to submit traffic routing and safety plan to 
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County for approval prior to trucks accessing the site. Under General Conditions, 
Contractor shall conduct operations and activities within area shown on 
Drawings; exceptions may be granted, for special activities, if deemed justified 
and appropriate as long as mitigation measures are implemented. 

 
B. Special Instruction to Contractor: 

 
1. Contractor shall coordinate, schedule and perform work in consideration 

with property owners in area. 
 

2. Contractor shall submit requests for deviation from the general traffic plan 
to the County Project Specialist three (3) weeks prior to need of special 
traffic lane requirements. The requests shall be subject to review and 
approval by the County and any other impacted agencies. 

 
3. Contractor shall pay for costs of temporary signing, striping changes, and 

other traffic engineering related changes. 
 

4. Contractor shall provide trained flagmen to control construction traffic 
where traffic crosses pedestrian movements or as otherwise required and 
as needed or directed by County, at no additional cost to County. 

 
C. Maintenance of Traffic Signs, Signals and Pedestrian Signal Operation: Existing 

traffic signals shall be maintained and visible at all times to motorists approaching 
intersections and to pedestrians using crosswalks. 

 
1. In the event that necessary demolition operations, equipment, materials, or 

fences block any traffic signal or sign from view, Contractor shall indicate 
location and extent of blockage and propose locations for temporary signs 
or signals. 

 
2. Any required traffic signal shutdown shall require prior approval by 

County and other regulatory agencies. 
 
 
PART 2 – PRODUCTS  
NOT USED 
 
 
PART 3 – EXECUTION  
NOT USED 
 
 
END OF SECTION 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products 
for use in Project; product delivery, storage, and handling; manufacturers' standard 
warranties on products; special warranties; and comparable products. 

1.2 DEFINITIONS 

A. Products: Items obtained for incorporating into the Work, whether purchased for 
Project or taken from previously purchased stock. The term "product" includes the 
terms "material," "equipment," "system," and terms of similar intent. 

1. Named Products: Items identified by manufacturer's product name, including 
make or model number or other designation shown or listed in manufacturer's 
published product literature that is current as of date of the Contract Documents. 

2. New Products: Items that have not previously been incorporated into another 
project or facility. Salvaged items or items reused from other projects are not 
considered new products. Items that are manufactured or fabricated to include 
recycled content materials are considered new products, unless indicated 
otherwise. 

3. Comparable Product: Product by named manufacturer that is demonstrated and 
approved through the comparable product submittal process described in Part 2 
"Comparable Products" Article, to have the indicated qualities related to type, 
function, dimension, in-service performance, physical properties, appearance, and 
other characteristics that equal or exceed those of specified product. 

B. Basis-of-Design Product Specification: A specification in which a single manufacturer's 
product is named and accompanied by the words "basis-of-design product," including 
make or model number or other designation. Published attributes and characteristics of 
basis-of-design product establish salient characteristics of products. 

1. Evaluation of Comparable Products: In addition to the basis-of-design product 
description, product attributes and characteristics may be listed to establish the 
significant qualities related to type, function, in-service performance and physical 
properties, weight, dimension, durability, visual characteristics, and other special 
features and requirements for purposes of evaluating comparable products of 
additional manufacturers named in the specification. Manufacturer's published 
attributes and characteristics of basis-of-design product also establish salient 
characteristics of products for purposes of evaluating comparable products. 
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C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance 
with requirements" introduces a product selection procedure in an individual 
Specification Section, provide products qualified under the specified product 
procedure. In the event that a named product or product by a named manufacturer does 
not meet the other requirements of the specifications, select another named product or 
product from another named manufacturer that does meet the requirements of the 
specifications; submit a comparable product request or substitution request, if 
applicable. 

D. Comparable Product Request Submittal: An action submittal requesting consideration 
of a comparable product, including the following information: 

1. Identification of basis-of-design product or fabrication or installation method to 
be replaced, including Specification Section number and title and Drawing 
numbers and titles. 

2. Data indicating compliance with the requirements specified in Part 2 
"Comparable Products" Article. 

1.3 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. 

B. Identification of Products: Except for required labels and operating data, do not attach 
or imprint manufacturer or product names or trademarks on exposed surfaces of 
products or equipment that will be exposed to view in occupied spaces or on the 
exterior. 

1. Labels: Locate required product labels and stamps on a concealed surface, or, 
where required for observation following installation, on a visually accessible 
surface that is not conspicuous. 

2. Equipment Nameplates: Provide a permanent nameplate on each item of service- 
or power-operated equipment. Locate on a visually accessible but inconspicuous 
surface. Include information essential for operation, including the following: 

a. Name of product and manufacturer. 
b. Model and serial number. 
c. Capacity. 
d. Speed. 
e. Ratings. 

3. See individual identification Sections in Divisions 21, 22, 23, and 26 for 
additional equipment identification requirements. 
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1.4 COORDINATION 

A. Modify or adjust affected work as necessary to integrate work of approved comparable 
products and approved substitutions. 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products, using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism. Comply with manufacturer's 
written instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for 
items that are flammable, hazardous, easily damaged, or sensitive to deterioration, 
theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's 
original sealed container or other packaging system, complete with labels and 
instructions for handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract 
Documents and that products are undamaged and properly protected. 

C. Storage: 

1. Provide a secure location and enclosure at Project site for storage of materials and 
equipment. 

2. Store products to allow for inspection and measurement of quantity or counting of 
units. 

3. Store materials in a manner that will not endanger Project structure. 
4. Store products that are subject to damage by the elements under cover in a 

weathertight enclosure above ground, with ventilation adequate to prevent 
condensation and with adequate protection from wind. 

5. Protect foam plastic from exposure to sunlight, except to extent necessary for 
period of installation and concealment. 

6. Comply with product manufacturer's written instructions for temperature, 
humidity, ventilation, and weather-protection requirements for storage. 

7. Protect stored products from damage and liquids from freezing. 
8. 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 
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limitations on product warranties do not relieve Contractor of obligations under 
requirements of the Contract Documents. 

1. Manufacturer's Warranty: Written standard warranty form furnished by individual 
manufacturer for a particular product and issued in the name of the Owner or 
endorsed by manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to 
provide specific rights for Owner and issued in the name of the Owner or 
endorsed by manufacturer to 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 in the Project Manual, 
prepare a written document, using indicated form properly executed. 

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 
PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 01660 - TESTING, ADJUSTING, AND BALANCING 
OF SYSTEMS 
 
PART 1 – GENERAL  
 
1.1 SUMMARY 
 
 A. Section Includes: Provide equipment and systems demonstration and instruction 

in accordance with Contract Documents.  
 
 B. Related Sections: The completion of the work described in this Section may 

require work in or coordination with other Sections of these Specifications. 
Contractor and Subcontractor shall be responsible for identifying and including all 
related work in other Sections of these Specifications and/or drawings necessary 
for a complete installation of the work described in this Section. These related 
Sections include but are not limited to the following: 

 
 1. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to 
this Section. 

 
 2. Section 01400 - Quality Requirements. 
 
 3. Section 01770 – Closeout Procedures. 
 
1.2 DESCRIPTION 
 

A. System Demonstration: 
 
 1. Demonstrate operation of equipment and systems when specified in 

individual technical sections. Include the following in demonstration. 
 
 a. Start-up and shut down. 
 b. Operation. 
 c. Scheduled and preventative maintenance. 
 d. Troubleshooting. 
 
 2. Demonstration shall be conducted after all technical, operations and 

manuals are approved and before Substantial Completion. 
 

B. Demonstration Questions: 
 
 1. Be prepared to answer questions raised by County at demonstrations and 

seminars.  
 
 2. If unable to satisfactorily answer questions immediately, provide written 

response within three (3) days.  
 
PART 2 – PRODUCTS 



 
TESTING, ADJUSTING AND BALANCING OF SYSTEMS 01660-2 

NOT USED 
 
PART 3 – EXECUTION 
NOT USED 
 
END OF SECTION 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 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. 
3. Installation. 
4. Cutting and patching. 
5. Coordination of Owner's portion of the Work. 
6. Progress cleaning. 
7. Starting and adjusting. 
8. Protection of installed construction. 
9. Correction of the Work. 

1.2 DEFINITIONS 

A. Cutting: Removal of in-place construction necessary to permit installation or 
performance of subsequent work. 

B. Patching: Fitting and repair work required to restore construction to original conditions 
after installation of subsequent work. 

1.3 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, or when 
encountering the need for cutting and patching of elements whose structural 
function is not known, notify Architect of locations and details of cutting and 
await directions from Architect 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. 
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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. Plumbing piping systems. 
f. Mechanical systems piping and ducts. 
g. Control systems. 
h. Communication systems. 
i. Fire-detection and -alarm systems. 
j. Conveying systems. 
k. Electrical wiring systems. 
l. 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. Other construction 
elements include but are not limited to the following: 

a. Water, moisture, or vapor barriers. 
b. Membranes and flashings. 
c. Equipment supports. 
d. Piping, ductwork, vessels, and equipment. 
e. 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 Architect's opinion, reduce the building's 
aesthetic qualities. Remove and replace construction that has been cut and 
patched in a visually unsatisfactory manner. 

C. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's 
written recommendations and instructions for installation of specified products and 
equipment. 

PART 2 - PRODUCTS 
PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions: The existence and location of underground and other utilities and 
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construction indicated as existing are not guaranteed. Before beginning sitework, 
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, gas service piping, 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. 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. 

D. Review of Contract Documents and Field Conditions: Immediately on discovery of the 
need for clarification of the Contract Documents, submit a request for information to 
Architect through Construction Manager in accordance with requirements in 
Section 013100 "Project Management and Coordination." 
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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 and existing 
conditions. If discrepancies are discovered, notify Architect and Construction Manager 
promptly. 

B. Engage a land surveyor experienced in laying out the Work, using the following 
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 Architect and 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. 

3.4 FIELD ENGINEERING 

A. 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 Architect or Construction Manager. Report lost or destroyed 
permanent benchmarks or control points promptly. Report the need to relocate 
permanent benchmarks or control points to Architect and Construction Manager 
before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly. 
Base replacements on the original survey control points. 
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3.5 INSTALLATION 

A. 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. 

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 satisfactory results as 
judged by Architect. 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 
of type expected for Project. 

E. Sequence the Work and allow adequate clearances to accommodate movement of 
construction items on-site and placement in permanent locations. 

F. Tools and Equipment: Select tools or equipment that minimize production of excessive 
noise levels. 

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 portions of the 
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 with 
manufacturer. 

1. Mounting Heights: Where mounting heights are not indicated, mount components 
at heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 
3. 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, as judged by Architect. Fit exposed 
connections together to form hairline joints. 
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3.6 CUTTING AND PATCHING 

A. 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 in accordance with requirements in Section 011000 "Summary." 

F. Existing Utility Services and Mechanical/Electrical Systems: Where existing 
services/systems are 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: 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. 
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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, as judged by Architect. 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 eliminate 
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, 
corner to corner of wall and edge to edge of ceiling. 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. 

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 COORDINATION OF OWNER'S PORTION OF THE WORK 

A. Site Access: Provide access to Project site for Owner's construction personnel and 
Owner's separate contractors. 

B. Coordination: Coordinate construction and operations of the Work with work 
performed by Owner's construction personnel and Owner's separate contractors. 

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 
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due to differences in actual construction progress. 

3.8 PROGRESS CLEANING 

A. 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, in accordance with 
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 in accordance with 
written instructions of manufacturer or fabricator of product installed, using only 
cleaning materials specifically recommended. If specific cleaning materials are not 
recommended, use cleaning materials that are not hazardous to health or property and 
that will not damage exposed surfaces. 

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom 
from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste 
materials down sewers or into waterways. Comply with waste disposal requirements in 
Section 015000 "Temporary Facilities and Controls." 

H. During handling and installation, clean and protect construction in progress and 
adjoining materials already in place. Apply protective covering where required to 
ensure protection from damage or deterioration at Substantial Completion. 
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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 ensure 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. Protection of Existing Items: Provide protection and ensure that existing items to 
remain undisturbed by construction are maintained in condition that existed at 
commencement of the Work. 

C. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.11 CORRECTION OF THE WORK 

A. Repair or remove and replace damaged, defective, or nonconforming Work. Restore 
damaged substrates and finishes. 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, 
touching up with matching materials, and properly adjusting operating equipment. 

B. Repair Work previously completed and subsequently damaged during construction 
period. Repair to like-new condition. 

C. Restore permanent facilities used during construction to their specified condition. 
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D. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be 
repaired without visible evidence of repair. 

E. Repair components that do not operate properly. Remove and replace operating 
components that cannot be repaired. 

F. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 017300 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 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. List of incomplete items. 
4. Submittal of Project warranties. 
5. Final cleaning. 

1.2 DEFINITIONS 

A. List of Incomplete Items: Contractor-prepared list of items to be completed or 
corrected, prepared for the Architect's use prior to Architect's inspection, to determine 
if the Work is substantially complete. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of cleaning agent. 

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 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items: For maintenance material submittal items 
required by other Sections. 

1.5 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 
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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, 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 testing, adjusting, and balancing records. 
5. 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 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. 
6. Advise Owner of changeover in utility services. 
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. 
10. Touch up paint 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, Architect and Construction Manager will 
either proceed with inspection or notify Contractor of unfulfilled requirements. 
Architect will prepare the Certificate of Substantial Completion after inspection or will 
notify Contractor of items, either on Contractor's list or additional items identified by 
Architect, that must be completed or corrected before certificate will be issued. 

1. Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 
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2. Results of completed inspection will form the basis of requirements for Final 
Completion. 

1.6 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion: Before requesting final inspection for 
determining Final Completion, complete the following: 

1. Certified List of Incomplete Items: Submit certified copy of Architect's 
Substantial Completion inspection list of items to be completed or corrected 
(punch list), endorsed and dated by Architect. Certified copy of the list will state 
that each item has been completed or otherwise resolved for acceptance. 

2. Certificate of Insurance: Submit evidence of final, continuing insurance coverage 
complying with insurance requirements. 

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, Architect and Construction Manager will 
either proceed with inspection or notify Contractor of unfulfilled requirements. 
Architect will prepare a final Certificate for Payment after inspection or will notify 
Contractor of construction that must be completed or corrected before certificate will be 
issued. 

1. Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

1.7 LIST OF INCOMPLETE ITEMS 

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. 

1. Organize list of spaces in sequential order, starting with exterior areas first, listed 
by room or space number. 

2. Organize items applying to each space by major element, including categories for 
ceilings, individual walls, floors, equipment, and building systems. 

3. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Architect and Construction Manager. 
d. Name of Contractor. 
e. Page number. 

4. Submit list of incomplete items in the following format: 
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a. PDF Electronic File: Architect, through Construction Manager, will return 
annotated file. 

1.8 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal: Submit written warranties on request of Architect for designated 
portions of the Work where warranties are indicated to commence on dates other than 
date of Substantial Completion, or when delay in submittal of warranties might limit 
Owner's rights under warranty. 

B. Organize warranty documents into an orderly sequence based on the table of contents 
of Project Manual. 

C. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble 
complete warranty and bond submittal package into a single electronic PDF file with 
bookmarks enabling navigation to each item. Provide bookmarked table of contents at 
beginning of document. 

1. Submit on digital media acceptable to Architect. 

PART 2 - PRODUCTS 
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 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 not planted, mulched, or paved to a smooth, even-
textured surface. 

d. Remove tools, construction equipment, machinery, and surplus material 
from Project site. 
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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. 

h. Clean flooring, removing debris, dirt, and staining; clean in accordance with 
manufacturer's instructions. 

i. Vacuum and mop concrete. 
j. Remove labels that are not permanent. 
k. Wipe surfaces of mechanical and electrical equipment and similar 

equipment. Remove excess lubrication, paint and mortar droppings, and 
other foreign substances. 

l. Clean plumbing fixtures to a sanitary condition, free of stains, including 
stains resulting from water exposure. 

m. Replace disposable air filters and clean permanent air filters. Clean exposed 
surfaces of diffusers, registers, and grills. 

n. Clean luminaires, lamps, globes, and reflectors to function with full 
efficiency. 

o. Clean strainers. 
p. Leave Project clean and ready for occupancy. 

C. Construction Waste Disposal: Comply with waste-disposal requirements in 
Section 015000 "Temporary Facilities and Controls." 

3.2 CORRECTION OF THE WORK 

A. Complete repair and restoration operations required by "Correction of the Work" 
Article in Section 017300 "Execution" before requesting inspection for determination 
of Substantial Completion. 

END OF SECTION 017700 
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SECTION 024119 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected site elements. 

1.2 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless 
indicated to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent 
damage, and deliver to Owner ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent 
damage, prepare for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not 
otherwise indicated to be salvaged or reinstalled. 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using 
gentle methods and equipment to prevent damage to the item and surfaces; disposing of 
items unless indicated to be salvaged or reinstalled. 

1.3 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

1.4 PREINSTALLATION MEETINGS 

A. Pre-demolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review structural load limitations of existing structure. 
3. Review and finalize selective demolition schedule and verify availability of 

materials, demolition personnel, equipment, and facilities needed to make 
progress and avoid delays. 

4. Review requirements of work performed by other trades that rely on substrates 
exposed by selective demolition operations. 
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5. Review areas where existing construction is to remain and requires protection. 

1.5 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved 
certification program. 

1.6 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition 
area. Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by 
Owner as far as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before 
proceeding with selective demolition. 

D. Hazardous Materials: 

1. The County has completed a limited asbestos and lead survey that is available to 
contractors for their use. The contractor shall be responsible for proper handling 
and disposal of lead paint encountered during the project.  
a. Except as noted, it is not expected that hazardous materials will be 

encountered in the Work. 

b. If additional suspected hazardous materials are encountered, do not disturb; 
immediately notify Architect and Owner. Hazardous materials will be 
removed by Owner under a separate contract. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect 
them against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition 
operations. 

1.7 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning selective demolition. Comply with hauling and disposal regulations of 
authorities having jurisdiction. 

B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective 
demolition operations. 

B. Review Project Record Documents of existing construction or other existing condition 
and hazardous material information provided by Owner. Owner does not guarantee that 
existing conditions are same as those indicated in Project Record Documents. 

C. Survey of Existing Conditions: Record existing conditions by use of  preconstruction 
photographs or video. 

1. Inventory and record the condition of items to be removed and salvaged. 

3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 
according to 40 CFR 82 and regulations of authorities having jurisdiction. 

3.3 UTILITY SERVICES AND COMMUNICATIONS/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain 
and protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems 
serving areas to be selectively demolished. 

1. Arrange to shut off utilities with utility companies. 
2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that 
maintain continuity of services/systems to other parts of building. 
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3. Disconnect, demolish, and remove electrical and plumbing systems, equipment, 
and components indicated on Drawings to be removed. 

a. Piping, conduit or site structures to be removed: Remove portion of site 
facilities indicated to be removed and cap or plug remaining piping with 
same or compatible piping material. 

b. Piping, conduit or site structures to be abandoned in place: Drain piping and 
cap or plug piping with same or compatible piping material and leave in 
place. 

c. Equipment to be removed: Disconnect and cap services and remove 
equipment. 

d. Equipment to be removed and reinstalled: Disconnect and cap services and 
remove, clean, and store equipment; when appropriate, reinstall, reconnect, 
and make equipment operational. 

e. Equipment to be removed and salvaged: Disconnect and cap services and 
remove equipment and deliver to Owner. 

3.4 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to 
prevent injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition 
area and to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective 
demolition of existing construction on exterior surfaces and new construction, to 
prevent water leakage and damage to structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or 
that are exposed during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been 
removed. 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural 
supports as required to preserve stability and prevent movement, settlement, or collapse 
of construction and finishes to remain, and to prevent unexpected or uncontrolled 
movement or collapse of construction being demolished. 

1. Strengthen or add new supports when required during progress of selective 
demolition. 

C. Remove temporary barricades and protections where hazards no longer exist. 

3.5 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within 
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limitations of governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. 
Complete selective demolition operations above each floor or tier before 
disturbing supporting members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. 
Use cutting methods least likely to damage construction to remain or adjoining 
construction. Use hand tools or small power tools designed for sawing or 
grinding, not hammering and chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid 
marring existing finished surfaces. 

4. Maintain adequate ventilation when using cutting torches. 
5. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials 

and promptly dispose of off-site. 
6. Remove structural framing members and lower to ground by method suitable to 

avoid free fall and to prevent ground impact or dust generation. 
7. Locate selective demolition equipment and remove debris and materials so as not 

to impose excessive loads on supporting walls, floors, or framing. 
8. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and 
other adjacent occupied and used facilities. 

C. Existing Items to Remain: Protect construction indicated to remain against damage and 
soiling during selective demolition. When permitted by Architect, items may be 
removed to a suitable, protected storage location during selective demolition and 
cleaned and reinstalled in their original locations after selective demolition operations 
are complete. 

3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth 
of at least 3/4 inch at junctures with construction to remain. Dislodge concrete from 
reinforcement at perimeter of areas being demolished, cut reinforcement, and then 
remove remainder of concrete. Neatly trim openings to dimensions indicated. 

B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to 
remain, using power-driven saw, and then remove masonry between saw cuts. 

C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break 
up and remove. 

3.7 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-
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approved construction and demolition waste landfill acceptable to authorities having 
jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device 

that will convey debris to grade level in a controlled descent. 

B. Burning: Do not burn demolished materials. 

3.8 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective 
demolition operations began. 

END OF SECTION 024119 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

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 cast-in-place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes. 

B. Related Requirements: 

1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade. 
2. Section 321313 "Concrete Paving" for concrete pavement and walks. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of 
the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and 
silica fume; materials subject to compliance with requirements. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials. Require representatives of 
each entity directly concerned with cast-in-place concrete to attend, including the 
following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete Subcontractor. 
e. Special concrete finish Subcontractor. 
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2. Review special inspection and testing and inspecting agency procedures for field 
quality control, concrete finishes and finishing, cold- and hot-weather concreting 
procedures, curing procedures, construction contraction and isolation joints, and 
joint-filler strips, vapor-retarder installation, steel reinforcement installation, 
methods for achieving specified floor and slab flatness and levelness floor and 
slab flatness and levelness measurement, concrete repair procedures, and concrete 
protection. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other 
circumstances warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, 
and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup 
spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical connections, 
tie spacing, hoop spacing, and supports for concrete reinforcement. 

D. Construction Joint Layout: Indicate proposed construction joints required to construct 
the structure. 

1. Location of construction joints is subject to approval of the Architect. 

1.6 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Steel reinforcement and accessories. 
4. Curing compounds. 
5. Floor and slab treatments. 
6. Bonding agents. 
7. Adhesives. 
8. Vapor retarders. 
9. Joint-filler strips. 
10. Repair materials. 

B. Material Test Reports: For the following, from a qualified testing agency: 

1. Aggregates. 
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C. Floor surface slope, flatness and levelness measurements indicating compliance with 
specified tolerances. 

D. Field quality-control reports. 

E. Minutes of preinstallation conference. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed 
concrete products and that complies with ASTM C 94/C 94M requirements for 
production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities." 

B. Testing Agency Qualifications: An independent agency, acceptable to authorities 
having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing 
indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification 
program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength 
Testing Technician and Concrete Laboratory Testing Technician, Grade I. Testing 
agency laboratory supervisor shall be an ACI-certified Concrete Laboratory 
Testing Technician, Grade II. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform 
preconstruction testing on concrete mixtures. 

1.9 DELIVERY, STORAGE, AND HANDLING 

1.10 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete 
work from physical damage or reduced strength that could be caused by frost, freezing 
actions, or low temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for 
three successive days, maintain delivered concrete mixture temperature within the 
temperature range required by ACI 301. 
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2. Do not use frozen materials or materials containing ice or snow. Do not place 
concrete on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents 
or chemical accelerators unless otherwise specified and approved in mixture 
designs. 

B. Hot-Weather Placement: Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled 
mixing water or chopped ice may be used to control temperature, provided water 
equivalent of ice is calculated to total amount of mixing water. Using liquid 
nitrogen to cool concrete is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 
Keep subgrade uniformly moist without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the 
Contract Documents: 

1. ACI 301. 
2. ACI 117. 

2.2 FORM-FACING MATERIALS 

A. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved 
material. Provide lumber dressed on at least two edges and one side for tight fit. 

2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed. 

2.4 REINFORCEMENT ACCESSORIES 

A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar 
supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of 
Standard Practice," of greater compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view, where legs of wire bar supports contact 
forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-
steel bar supports. 
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2.5 CONCRETE MATERIALS 

A. Source Limitations: Obtain each type or class of cementitious material of the same 
brand from the same manufacturer's plant, obtain aggregate from single source, and 
obtain admixtures from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C 150/C 150M, Type I/II, white. 
2. Fly Ash: ASTM C 618, Class F or C. 
3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120. 
4. Blended Hydraulic Cement: ASTM C 595/C 595M, cement. 
5. Silica Fume: ASTM C 1240, amorphous silica. 

C. Normal-Weight Aggregates: ASTM C 33/C 33M, coarse aggregate or better, graded. 
Provide aggregates from a single source. 

1. Maximum Coarse-Aggregate Size:  1-1/2 inches nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Air-Entraining Admixture: ASTM C 260/C 260M. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other 
admixtures and that do not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete. Do not use calcium chloride or admixtures containing 
calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, 

Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

F. Water: ASTM C 94/C 94M. 

2.6 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of 
inorganic silicate or siliconate materials and proprietary components; odorless; that 
penetrates, hardens, and densifies concrete surfaces. 
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2.7 CURING MATERIALS 

A. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, dissipating. 

2.8 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1752, cork or self-expanding 
cork. 

B. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion 
or styrene butadiene. 

C. Reglets: Fabricate reglets of not less than 0.022-inch- thick, galvanized-steel sheet. 
Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or 
debris. 

D. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, 
with bent tab anchors. Temporarily fill or cover face opening of slots to prevent 
intrusion of concrete or debris. 

2.9 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/8 inch and that can be feathered at edges to match 
adjacent floor elevations. 

1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended 
hydraulic cement as defined in ASTM C 219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as 
recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4000PSI at 28 days when tested according to 
ASTM C 109/C 109M. 

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface 
to match adjacent floor elevations. 

1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended 
hydraulic cement as defined in ASTM C 219. 

2. Primer: Product of topping manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as 
recommended by topping manufacturer. 
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4. Compressive Strength: Not less than 5000 psi at 28 days when tested according to 
ASTM C 109/C 109M. 

2.10 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the 
basis of laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed 
mixture designs based on laboratory trial mixtures. 

B. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by 
weight of cement. 

C. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing high-range water-reducing or plasticizing admixture in 
concrete, as required, for placement and workability. 

2. Use water-reducing and -retarding admixture when required by high temperatures, 
low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use 
industrial slabs and parking structure slabs, concrete required to be watertight, and 
concrete with a w/c ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 

2.11 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings: Normal-weight concrete. 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Maximum W/C Ratio:  0.50. 
3. Slump Limit:  4 inches, plus or minus 1 inch. 

B. Slabs-on-Grade: Normal-weight concrete. 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Maximum W/C Ratio:  0.50. 
3. Slump Limit:  4 inches, plus or minus 1 inch. 

2.12 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 
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2.13 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery 
time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, 
reduce mixing and delivery time to 60 minutes. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according 
to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine 
mixer. 

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, 
but not more than 5 minutes after ingredients are in mixer, before any part of 
batch is released. 

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for 
each additional 1 cu. yd.. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating 
Project identification name and number, date, mixture type, mixture time, 
quantity, and amount of water added. Record approximate location of final 
deposit in structure. 

PART 3 - EXECUTION 

3.1 FORMWORK INSTALLATION 

A. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

B. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as 
follows:  

1. Class A, 1/8 inch for smooth-formed finished surfaces. 

C. Construct forms tight enough to prevent loss of concrete mortar. 

D. Construct forms for easy removal without hammering or prying against concrete 
surfaces. Provide crush or wrecking plates where stripping may damage cast-concrete 
surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 
vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 
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E. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces. Provide and secure units to support 
screed strips; use strike-off templates or compacting-type screeds. 

F. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work. Determine sizes and locations from trades providing 
such items. 

G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, 
dirt, and other debris just before placing concrete. 

H. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment. 

I. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement. 

3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining 
work that is attached to or supported by cast-in-place concrete. Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC 303. 

2. Install reglets to receive waterproofing and to receive through-wall flashings in 
outer face of concrete frame at exterior walls, where flashing is shown at lintels, 
shelf angles, and other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 

3.3 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, 
and supporting reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder 
before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials 
that reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate 
and support reinforcement with bar supports to maintain minimum concrete cover. Do 
not tack weld crossing reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 
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3.4 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. Continue reinforcement across 
construction joints unless otherwise indicated. Do not continue reinforcement 
through sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. 
3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. 

Offset joints in girders a minimum distance of twice the beam width from a beam-
girder intersection. 

4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, 
and girders and at the top of footings or floor slabs. 

5. Use a bonding agent at locations where fresh concrete is placed against hardened 
or partially hardened concrete surfaces. 

6. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated. Construct contraction joints for a depth 
equal to at least one-fourth of concrete thickness as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and 
finishing each edge of joint to a radius of 1/8 inch. Repeat grooving of contraction 
joints after applying surface finishes. Eliminate groover tool marks on concrete 
surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into 
concrete when cutting action does not tear, abrade, or otherwise damage surface 
and before concrete develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at 
slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade 
beams, and other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with 
finished concrete surface unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch 
below finished concrete surface where joint sealants, specified in Section 079200 
"Joint Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one 
length is required, lace or clip sections together. 
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E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. 
Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one 
side of joint. 

3.5 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections are completed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mixture. 

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that 
no new concrete is placed on concrete that has hardened enough to cause seams or 
planes of weakness. If a section cannot be placed continuously, provide construction 
joints as indicated. Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth not to exceed formwork design 
pressures and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to 
ACI 301. 

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw 
vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer 
and at least 6 inches into preceding layer. Do not insert vibrators into lower layers 
of concrete that have begun to lose plasticity. At each insertion, limit duration of 
vibration to time necessary to consolidate concrete and complete embedment of 
reinforcement and other embedded items without causing mixture constituents to 
segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within 
limits of construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations, so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-

textured surface plane, before excess bleedwater appears on the surface. Do not 
further disturb slab surfaces before starting finishing operations. 
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3.6 FINISHING FORMED SURFACES 

A. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams. Repair and 
patch tie holes and defects. Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 

B. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed 
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture 
matching adjacent formed surfaces. Continue final surface treatment of formed surfaces 
uniformly across adjacent unformed surfaces unless otherwise indicated. 

3.7 MISCELLANEOUS CONCRETE ITEM INSTALLATION 

A. Filling In: Fill in holes and openings left in concrete structures after work of other 
trades is in place unless otherwise indicated. Mix, place, and cure concrete, as specified, 
to blend with in-place construction. Provide other miscellaneous concrete filling 
indicated or required to complete the Work. 

B. Equipment Bases and Foundations: 

1. Coordinate sizes and locations of concrete bases with actual equipment provided. 
2. Construct concrete bases 6 inches high unless otherwise indicated, and extend 

base not less than 6 inches in each direction beyond the maximum dimensions of 
supported equipment unless otherwise indicated or unless required for seismic 
anchor support. 

3. Minimum Compressive Strength:  4000 psi at 28 days. 
4. 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 
concrete base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices. Use setting 
drawings, templates, diagrams, instructions, and directions furnished with items to 
be embedded. 

7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for 
proper attachment to supported equipment. 

3.8 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for 
hot-weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, 
dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and 
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during finishing operations. Apply according to manufacturer's written instructions after 
placing, screeding, and bull floating or darbying concrete, but before float finishing. 

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, 
supported slabs, and other similar surfaces. If forms remain during curing period, moist 
cure after loosening forms. If removing forms before end of curing period, continue 
curing for remainder of curing period. 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following 
methods: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days 
with the following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet. Cover 

concrete surfaces and edges with 12-inch lap over adjacent absorptive 
covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides 
and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive. 
Cure for not less than seven days. Immediately repair any holes or tears during 
curing period, using cover material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-
retaining cover or a curing compound that the manufacturer certifies does 
not interfere with bonding of floor covering used on Project. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions. Recoat areas subjected to 
heavy rainfall within three hours after initial application. Maintain continuity of 
coating and repair damage during curing period. 

a. Removal: After curing period has elapsed, remove curing compound 
without damaging concrete surfaces by method recommended by curing 
compound manufacturer unless manufacturer certifies curing compound 
does not interfere with bonding of floor covering used on Project. 
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4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions. Recoat areas subjected to heavy rainfall within three hours after 
initial application. Repeat process 24 hours later and apply a second coat. 
Maintain continuity of coating and repair damage during curing period. 

3.9 LIQUID FLOOR TREATMENT APPLICATION 

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor 
treatment according to manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and 
complete surface repairs. 

2. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 
rewet; and repeat brooming or scrubbing. Rinse with water; remove excess 
material until surface is dry. Apply a second coat in a similar manner if surface is 
rough or porous. 

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing 
compound to hardened concrete by power spray or roller according to manufacturer's 
written instructions. 

3.10 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints 
until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joints clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in 
formed joints. Overfill joint and trim joint filler flush with top of joint after hardening. 

3.11 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. 
Remove and replace concrete that cannot be repaired and patched to Architect's 
approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 
2-1/2 parts fine aggregate passing a No. 16 sieve, using only enough water for handling 
and placing. 
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C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the 
surface, and stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than 1/2 inch in any dimension to solid concrete. Limit cut depth to 3/4 inch. 
Make edges of cuts perpendicular to concrete surface. Clean, dampen with water, 
and brush-coat holes and voids with bonding agent. Fill and compact with 
patching mortar before bonding agent has dried. Fill form-tie voids with patching 
mortar or cone plugs secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement 
and standard portland cement so that, when dry, patching mortar matches 
surrounding color. Patch a test area at inconspicuous locations to verify mixture 
and color match before proceeding with patching. Compact mortar in place and 
strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for 
finish and verify surface tolerances specified for each surface. Correct low and high 
areas. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped 
template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, 
popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch 
wide or that penetrate to reinforcement or completely through unreinforced 
sections regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface 

finishing operations by cutting out low areas and replacing with patching mortar. 
Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. Prepare, mix, and apply repair underlayment and primer according 
to manufacturer's written instructions to produce a smooth, uniform, plane, and 
level surface. Feather edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut 
out low areas to ensure a minimum repair topping depth of 1/4 inch to match 
adjacent floor elevations. Prepare, mix, and apply repair topping and primer 
according to manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch or less in 
diameter, by cutting out and replacing with fresh concrete. Remove defective 
areas with clean, square cuts and expose steel reinforcement with at least a 3/4-
inch clearance all around. Dampen concrete surfaces in contact with patching 
concrete and apply bonding agent. Mix patching concrete of same materials and 
mixture as original concrete, except without coarse aggregate. Place, compact, 
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and finish to blend with adjacent finished concrete. Cure in same manner as 
adjacent concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with patching 
mortar. Groove top of cracks and cut out holes to sound concrete and clean off 
dust, dirt, and loose particles. Dampen cleaned concrete surfaces and apply 
bonding agent. Place patching mortar before bonding agent has dried. Compact 
patching mortar and finish to match adjacent concrete. Keep patched area 
continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 

3.12 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports. 

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

C. Inspections: 

1. Steel reinforcement placement. 
2. Verification of use of required design mixture. 
3. Concrete placement, including conveying and depositing. 
4. Curing procedures and maintenance of curing temperature. 

D. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 
ASTM C 172/C 172M shall be performed according to the following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each 
concrete mixture exceeding 2 cu. yd., but less than 25 cu. yd., plus one set for 
each additional 50 cu. yd. or fraction thereof. 

2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or 
fraction thereof of each concrete mixture placed each day. 

a. When frequency of testing provides fewer than five compressive-strength 
tests for each concrete mixture, testing shall be conducted from at least five 
randomly selected batches or from each batch if fewer than five are used. 

3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mixture. 
Perform additional tests when concrete consistency appears to change. 
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4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air 
temperature is 40 deg F and below or 80 deg F and above, and one test for each 
composite sample. 

5. Compression Test Specimens: ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for 
each composite sample. 

b. Cast and field cure 3 sets of two standard cylinder specimens for each 
composite sample. 

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-
cured specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two 
specimens at 28 days. 

b. Hold one set of two field-cured specimens in reserve for testing at 56 days, 
if needed.  

c. A compressive-strength test shall be the average compressive strength from 
a set of two specimens obtained from same composite sample and tested at 
age indicated. 

7. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide 
corrective procedures for protecting and curing in-place concrete. 

8. Strength of each concrete mixture will be satisfactory if every average of any 
three consecutive compressive-strength tests equals or exceeds specified 
compressive strength and no compressive-strength test value falls below specified 
compressive strength by more than 500 psi. 

9. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name 
of concrete testing and inspecting agency, location of concrete batch in Work, 
design compressive strength at 28 days, concrete mixture proportions and 
materials, compressive breaking strength, and type of break for both 7- and 28-
day tests. 

10. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive 
device may be permitted by Architect but will not be used as sole basis for 
approval or rejection of concrete. 

11. Additional Tests: Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by Architect. 
Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C 42/C 42M or by other 
methods as directed by Architect. 

12. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 
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13. Correct deficiencies in the Work that test reports and inspections indicate do not 
comply with the Contract Documents. 

E. Measure floor and slab, slope, flatness and levelness according to ASTM E 1155 before 
wall construction is started. . 

3.13 PROTECTION OF LIQUID FLOOR TREATMENTS 

A. Protect liquid floor treatment from damage and wear during the remainder of 
construction period. Use protective methods and materials, including temporary 
covering, recommended in writing by liquid floor treatments installer. 

END OF SECTION 033000 
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SECTION 133420 - PRE-ENGINEERED CONCRETE BUILDING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. New pre-engineered concrete building. 
2. Deferred Submittal: Fabrication and installation shall not be started until 

contractor’s drawings, specifications, and engineering calculations for the actual 
pre-engineered concrete building to be installed have been accepted and approved 
by the design team, the County, and by the building department. 

B. Related Sections: 

1. Section 033000 – Cast-In-Place Concrete for foundation for pre-engineered 
concrete building. 

2. Section 230923 – Control Systems for HVAC for control of HVAC units. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, operating characteristics, fitting, accessories, and 
finishes. 

B. Shop Drawings: 

1. Include plans, elevations, and details. Show general arrangement, jointing, fittings, 
accessories, grounding, anchoring, support, mechanical, electrical and fire 
protection systems. 

2. Include details of wall-mounted equipment and connections 
3. Signed and sealed by the qualified California structural engineer responsible for 

their preparation. 

C. Delegated Design Submittals: For pre-engineered concrete building, including analysis 
data signed and sealed by the qualified California structural engineer responsible for their 
preparation. 

1.3 INFORMATIONAL SUBMITTALS 
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A. Coordination Drawings: Anchor bolt locations for foundation. 

B. Field Quality-Control Submittals: 

C. Delegated design engineer qualifications. 

D. Sample warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For mechanical, electrical, and fire protection systems. 

B. Warranty Documentation: 

1. Manufacturers' special warranties. 
2. Installer's special warranties. 

1.5 DESIGN CRITERIA 

A. Occupancy Classification: U. 

B. Building is designated an “Essential Facility” as defined in the California Building 
Code. 

C. Structure shall be designed for seismic loads based on the following parameters: 

1. Risk Category = IV. 
2. Site Class = D. 
3. Max. 0.2 sec. Spectral response acceleration, Ss= 1.94g. 
4. Max. 1.0 sec. Spectral response acceleration, S1 = 0.743g. 
5. SDS =  1.552g. 
6. Importance factor, IE = 1.5. 
7. Seismic design category = D. 
8. Determine CS in accordance with ASCE 7-16 11.4.8 exception 2.  

D. Structure shall be designed for wind loads based on the following parameters: 

1. Risk category = IV. 
2. Basic wind speed, V = 103 Mph (3 sec. Gust).  
3. Exposure Category = C. 
4. Importance factor, Iw = 1.5. 

E. Structure shall be designed for roof live loads base on the following parameters: 

1. Roof Live Loads: 20 PSF. 
2. Provide additional collateral dead load at roof: 40 PSF. 
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F. Heating, Ventilating, and Air Conditioning (HVAC) Systems shall be designed for the 
following parameters: 

1. Maintain 68-78 degrees Fahrenheit interior temperature year-round. 
2. Maintain 40-60 percent relative humidity year-round. 
3. Provide fixed minimum outside air based upon occupancy set by California 

Building Code. 
4. HVAC shall be connected to emergency power in case of failure. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer and Installer agree to repair or replace pre-engineered 
concrete building that fail(s) in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures. 
b. Faulty operation of systems. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

use. 

2. Warranty Period:  One year from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified California structural engineer, as defined in 
Section 014000 "Quality Requirements," to design pre-engineered concrete building. 

B. Costs of required inspections and testing at the factory shall be responsibility of the 
building manufacturer. 

2.2 PRE-ENGINEERED CONCRETE BUILDING 

A. Size: 

1. Overall Exterior: 20 feet wide by 38 feet long. 
2. Interior Clear Height: 9 feet. 

B. Floor: 

1. 5-3/4” thick lightweight concrete. 
2. Solid or waffle-type construction. 
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C. Walls: 

1. 4-inch minimum solid lightweight concrete. 
2. 2-hour fire-rated construction. 
3. Insulation: Continuous board insulation, minimum R-13. 

D. Roof: 

1. Solid lightweight concrete, 4” to 5” thick, gable design. 
2. 2-hour fire-rated. 
3. Troweled surface, sealed. 
4. Liquid applied roof membrane. 
5. Insulation: continuous board insulation, minimum R-15. 

E. Interior Partitions: 

1. Chain link fencing with sliding chain link gates. 
2. Zinc-coated fabric. 
3. Height: 8 feet with top rail. 

F. Interior Finishes: 

1. Walls: White high-density polyethylene over 7/16” OSB. 
2. Floor: Vinyl composition tile. 
3. Base: Resilient, 4-inch high, coved. 
4. Ceiling: White high-density polyethylene over 7/16” OSB. 

G. Hollow Metal Doors: 

1. Heavy-duty doors and frames, ANSI/SDI A250.8, Level 2.  
2. Thickness: 1-3/4”. 
3. Fire Rating: 90 minutes. 
4. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch, with 

minimum A40 galvanized coating. 
5. Edge Construction: Model 2, Seamless. 
6. Top Edge Closures: Close top edges of doors with flush closure of same material 

as face sheets. Seal joints against water penetration. 
7. Bottom Edges: Close bottom edges of doors for attachment of weather stripping 

with end closures or channels of same material as face sheets. 
8. Provide weep-hole openings in bottoms of exterior doors to permit moisture to 

escape. 
9. Core: Polystyrene. 
10. Finish: Shop primed and painted. 

H. Hollow Metal Door Frames: 

1. ANSI/SDI A250.4, Level B. 
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2. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch, with 
minimum A40 galvanized coating. 

3. Construction: Face-welded. 
4. Finish: Shop primed and painted. 

I. Door Hardware: 

1. Hinges: BHMA A156.1 with non-removable pins. 
2. Locksets: Best 9K series cylinder with IC core. 
3. Electric Strike: Hess #1006 or #1600 series. Coordinate power supply (Alternate 

2) 
4. Control System (Alternate 2):  

a. Identiv uTrust TS Migration Reader 8110 at door strike locations 
b. Identiv Hirsch MX-4 door controller compatible with current version of 

their Velocity security management system. (No Substitutions). 
5. Closers: BHMA A156.4; rack-and-pinion hydraulic type with hold open. 
6. Weatherstripping: Door gasketing BHMA A156.22, with resilient or flexible seal 

strips that are easily replaceable. 

a. Maximum Air Leakage: When tested in accordance with ASTM E283 with 
tested pressure differential of 0.3-inch wg, as follows: 

1) Gasketing on Single Doors: 0.3 cfm/sq. ft. of door opening. 
2) Gasketing on Double Doors: 0.50 cfm per ft. of door opening. 

7. Door Canopy: Metal strip over each door. 

2.3 ELECTRICAL SYSTEM 

A. Power System: 

1. Provide 400amp, 120\208v, 3ɸ, 4w distribution panel with TVSS.  
2. Provide uninterruptible power supply (UPS) for data rack power panels.  
3. Provide 225amp, 120\208v, 3ɸ, 4w panelboard for UTILITY system data rack 

power requirements connected via a ups. Panel shall be wall mounted. 
4. Provide 225amp, 120\208v, 3ɸ, 4w panelboard for MCSO system data rack power 

requirements connected via a ups. Panel shall be wall mounted. 
5. Provide 225amp, 120\208v, 3ɸ, 4w panelboard for RADIO system data rack 

power requirements connected via a UPS. Panel shall be wall mounted. 
6. Provide 225amp, 120\208v, 3ɸ, 4w panelboard for HVAC, lighting and general 

power not associated with a department. Panel shall be wall mounted 
7. Provide dedicated power mounted to the cable management ladder rack. Provide 

(1) 20a, 1ɸ twist lock and (1) (1) 20a, 1ɸ j-box each with a dedicated isolated 
neutral and ground. 

8. Provide dedicated fourplex outlets at 8 foot center lines around the interior of the 
perimeter walls for general use. 
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B. Ground System Grid: 

1. A building ground grid shall be provided and connected to the building system. 
2. Provide a ground bus on each wall and data rack and provisions for connection to 

ground grid. Each data rack system shall be provided with dedicated ground. 

C. Emergency Power Off (EPO) System: 

1. Provide EPOs to disconnect power to equipment serving the data center during 
emergency situations. Disconnecting power to the equipment will help mitigate 
potential risks and hazards when facility staff or emergency responders are 
responding to emergencies, such as fires, flooding, etc., within the data center. 
Article 645 in the National Electrical Code (NEC) which pertains to the 
Information Technology Equipment. The NEC 2020 outlines the following 
functions for the EPO in Article 645: 

a. Disconnect power to all dedicated HVAC equipment serving the room and 
close all smoke/fire dampers (NEC 2020 Article 645.10) 

b. Disconnect all power feeding equipment located in the data center. (NEC 
2020 Article 645.10) 

c. Disconnect any UPS batteries feeding the space. (NEC 2020 Article 645.11) 

2. Disconnecting power to equipment shall be accomplished by disconnecting power 
to data center equipment is through a shunt trip device within the circuit breakers 
serving the equipment. This configuration allows for the circuit breaker to be 
controlled from push buttons EPO’s located at “approved locations readily 
accessible in case of fire to authorized personnel and emergency responders” 
(NEC 2020 Article 645.10 (A)(1)).  

3. Provide dedicated panelboards serving the data center areas shall allow for a 
simpler EPO design and will reduce the number of shunt trip type circuit breakers 
necessary to disconnect power to all the equipment. The data center shall be fed 
from backup power in the form of a generator; therefore, it is important that the 
power is disconnected downstream of the transfer switches. Disconnecting power 
upstream of the transfer switch can lead to various problems such as the 
downstream panelboard potentially remaining energized. 

4. The emergency power off system shall also interact with the HVAC and fire 
alarm system. The fire alarm shall provide early detection of fires and shall 
activate the EPO system for the data center in the event of a fire. The power to the 
HVAC equipment serving the data center should also be disconnected when the 
EPO is activated. 

D. Telecom: 

1. Cable management systems shall consist of an overhead 24" wide steel ladder 
system; vertical cable trays on the racks; "d" ring mounted around the interior 
perimeter. 
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2. Provide structures for MPOE area for utility company and County 
telecommunications mttb\head end. 

3. Provide structures for MPOE area for County network MTTB\head end. 

E. Lighting: 

1. Led surface lighting with battery ballast back up and Title 24 vacancy sensor 
compliant controls. 

2. Exterior wall mounted lighting with battery ballast back up and dimming\motion 
sensor Title 24 compliant controls. 

F. Security / CCTV: 

1. Provide EMT conduit system and boxes for site provided intrusion/access/CCTV 
systems. Boxes shall be provided at the exterior each entry point, building exterior 
corner. 

2.4 HVAC 

A. Provide all-electric, wall-mounted, HVAC equipment mounted on side of structure to 
meet minimum sensible load as identified in “Design Criteria” for HVAC load profile. 

B. Provide a minimum of 230,000 BTU/h of total cooling capacity. 

C. Provide a minimum of 170,000 BTU/h of sensible cooling capacity. 

D. Provide a minimum of 240,000 BTU/h of total heating capacity.  Auxiliary heat strips 
may be required to reach minimum heating capacity of heat pumps. 

E. HVAC equipment shall not exceed 60,000 of total capacity, each. 

F. System shall be comprised of four Split Air Conditioning Units (AC-1 through AC-
4):  Fan coil units shall be controlled by the Delta controls system (see Section 
230923).  Fan coil units shall be staged by logic in the delta controls system with the 
room target temperature 72°F or as directed by the County of Mendocino IT 
department.  Fan coil units AC-1 and AC-2 should run as the primary fan coil units for 
cooling.  Fan coil units AC-3 and AC-4 should be staged on as required to meet the 
room cooling demand or in the case of a failure in units AC-1 or AC-2.” 

G. HVAC equipment shall be manufactured by Bard, or approved equal.  Provide with 
lead-lag controller, model #MC4002-A or equal.  Consult owner for setpoints, system to 
be run on 24/7 occupied schedule. 

H. HVAC equipment shall be directly connected to wall supply/return grilles and be sized 
for the appropriate external static pressure.  Grilles shall be aluminum in construction. 



 
PRE-ENGINEERED CONCRETE BUILDING 133420- 8 

 

I. Provide new building exhaust system to operate continuously.   System shall be sized 
equal to the outside air required for minimum ventilation through HVAC system.  
Interlock operation with HVAC equipment. 

J. Provide all necessary building penetration for installing equipment. All penetrations 
shall be watertight. Infill unused openings. Provide power per equipment requirements 
and connect to the House Electrical Panel. 

K. HVAC units shall be controlled by Delta Controls described in Section 230923 – 
Control Systems for HVAC. 

2.5 FIRE SUPPRESSION 

A. EXTINGUISHING AGENT FM-200® USE FM-200® Agent is used in total flooding 
fire suppression systems. It is stored in steel containers and is super-pressurized with 
nitrogen to aid in expelling the agent. The discharge time is 10 seconds or less. The 
maximum fill density of the agent storage is 70 lb./ft.3. 

B. Approvals and Standards for the FM-200 system include Factory Mutual (FM); 
Underwriters Laboratories, Inc. (UL); Underwriters Laboratories of Canada (ULC); 
NFPA 2001: Clean Agent Fire Extinguishing Systems; ISO-14520: Gaseous Fire 
Extinguishing Systems; EPA SNAP Report and MEA. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ADJUSTING 

A. Adjust hardware and systems to function smoothly, as recommended in writing by 
manufacturers. 

END OF SECTION 133420 
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SECTION 230923 – CONTROL SYSTEMS FOR HVAC 
 
PART 1 - GENERAL 
 
1.02 SECTION INCLUDES 
 

 1. HVAC control system for units in Pre-Engineered Concrete Building. 
 

1.03 RELATED SECTIONS 
 

 A. Section 133420 – Pre-Engineered Concrete Building for HVAC units.  
 
 
PART 2 - PRODUCTS   
 
2.01 TEMPERATURE CONTROL SYSTEM 
 

A. This division of the work shall supervise, calibrate, and install the entire 
temperature control system.  The entire control system shall be guaranteed for one 
(1) year and service shall be provided without cost to the owner during this period. 

 
B. Provide a complete wiring diagram of the entire control system, including terminal 

connections to all equipment, starters, relays, switches, and controllers.  Provide all 
transformers and relays required for the control system.  Mount all controls securely 
and neatly. 

 
C. The temperature Control System has been defined as County Standard products and 

services. All devices, installation and programming shall be provided by ESI of 
Sacramento (916-344-1711) and shall be Delta Controls, no exceptions. 

 
D. All temperature control conduit, wiring, and connections shall be furnished and 

installed under this Division of the work. 
 
E. Temperature Control System:  Shall be an electric/electronic system of automatic 

controls complete with all room thermostat, relays, switches, controllers, and other 
accessories required to produce the desired performance of the mechanical systems 
as indicated on the Drawings and as specified.  Details of workmanship used shall 
conform to the requirements of the manufacturer.  All controls mounted exterior to 
the building shall be watertight construction suitable for operation exposed to 
weather.  Control manufacturer shall be Delta.  The complete installation of all 
controls work shall be the complete responsibility of this Division including all 
wiring connections.   

 
F. Sequence of Operation: Split Air Conditioning Units:  Fan coil units shall be 

controlled by the Delta controls system.  Fan coil units shall be staged by logic in 
the delta controls system with the room target temperature 72°F or as directed by 
the County of Mendocino IT department.  Coordinate design with systems designed 
by Pre-Engineered Concrete Building manufacturer.   

 
 

PART 3 - EXECUTION 
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3.01 TEMPERATURE CONTROL SYSTEM 
 

A. Furnish "As-Built" temperature control diagrams of the entire control system and 
written description of sequence of operation. Mount diagrams in plastic envelopes 
in location as directed by the owner. 

   
B. Furnish, install, and connect all control wiring for all voltages as necessary to 

perform the control functions described herein and/or shown on the Drawings.  All 
wiring shall be in conduit or as required by the California Electrical Code and shall 
conform to the Workmanship and Wiring Methods Section of the Electrical 
Specifications.   

 
C. The Contractor, before permitting operation of any equipment which is furnished, 

installed, or modified under his Contract, shall review all wiring connections which 
have an influence on his equipment or work and shall verify that these connections 
are correct.  He shall also satisfy himself that the overload protection devices 
installed are of the correct type, rating, and setting to properly protect his 
equipment.   

 
D. The Contractor, by giving permission for the operation of equipment furnished, 

installed, or modified, under his Contract, shall assume responsibility for the 
correctness of the electrical connections and protective devices. 

 
3.02 FINAL INSPECTION 
 

A. Notify the Architect after systems and controls are tested and adjusted to specified 
operating conditions.  When directed, operate systems for one (1) eight-hour day to 
demonstrate acceptability.  Furnish necessary labor and material to operate the 
system and to instruct Owner's personnel in the proper operation and maintenance 
of all equipment. 

 
B. No work shall be covered up or enclosed until it has been inspected, tested, and 

approved by the Architect and public authorities having jurisdiction over the work. 
 
END OF SECTION 
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. Work included in this Section:  “Provide” indicates all materials, labor, equipment, 
services, and incidentals necessary to install the Electrical Work indicated on the 
contract drawings and these specifications. Work includes, but is not limited to the 
following: 

1. Branch circuit wiring, wiring devices and connections to all equipment requiring 
electrical service.  

2. UPS system 
3. Coordination with Vendor’s associated with the construction of the project. 
4. All necessary incidental work not specifically mentioned herein or shown on the 

drawings shall be provided for complete and functioning systems. 

B. Work specified in Division 26, 27, 28: 

1. Section 260519: Low-Voltage Electrical Power Conductors And Cables 
2. Section 260526: Grounding and Bonding for Electrical Systems 
3. Section 260529: Hangers and Supports for Electrical Systems 
4. Section 260533: Raceway and Boxes for Electrical Systems 
5. Section 260553: Identification for Electrical Systems 
6. Section 263353: Static Uninterruptible Power Supply 
7. Section 262413: Switchboards 
8. Section 262416: 600-Volt Rated Panelboards & CB 
9. Section 263353: Static Uninterruptible Power Supply 
10. Section 271000: Telecommunications Infrastructure – CAT 6A 

1.2 INCORPORATED DOCUMENTS 

A. Requirements of the General Conditions, Supplementary Conditions, and Division 1 
Sections apply to all work in this Section, unless modified herein. 

B. Provide equipment and materials which conform to, and perform the installation thereof 
in accordance with the following codes and industry standards. The applicable version of 
each shall be that in effect as of the date of the Contract: 

1. National Electrical Code, latest edition (NEC). 
2. Uniform Building Code, latest edition (UBC) 
3. Underwriters' Laboratories, Inc. (UL). 
4. NFPA 101, Life Safety Code. 
5. Titles 8, 19 and 24 of the California Code of Regulations (CCR). 
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6. American National Standards Institute (ANSI). 
7. California State Fire Marshal (CSFM). 
8. National Electrical Manufacturers' Association (NEMA). 
9. Institute of Electrical and Electronics Engineers (IEEE). 

a. National Electrical Safety Code (NESC). 
i. Electrical Safety Orders. 

ii. Other applicable local codes and ordinances. 
 

10. All local, State and Municipal Codes and Ordinances. 

C. Where the authority-having-jurisdiction makes an interpretation or decision, as is their 
prerogative in accordance with the Code, such direction shall be considered a part of 
these Contract Documents as if contained herein. With respect to completing the intent of 
the Contract Documents, comply with any and all requirements of the authority-having-
jurisdiction and utility company field inspectors, at no additional cost. 

D. The above referenced codes and standards are considered to be absolute minimum 
requirements. The Drawings and Specifications shall take precedence over the above 
referenced codes and standards where materials or workmanship of higher quality or 
larger size is indicated. Nothing in these Drawings or Specifications shall be construed to 
allow work not conforming to the applicable codes and standards 

1.3 CONDITIONS AT SITE 

A. It is HIGHLY RECOMMENDED that all bidding Electrical Contractors visit the 
project site and become familiar with the existing conditions prior to submission of 
bid.  The act of submitting a bid shall indicate the Contractor to have familiarized 
themselves with all discernible conditions and has no exceptions to the existing 
conditions. There shall be no extra payment approved for work required due to existing 
conditions, whether specifically mentioned or not. 

B. Lines of other services that are damaged as a result of this work shall promptly be 
repaired complete to the satisfaction of the Owner at no additional expense to the 
Contractor. 

1.4 REVIEW OF CONTRACT DOCUMENTS 

A. Examine all relevant Contract Documents including Drawings, Specifications, and Shop 
Drawings in order to become acquainted with the Work of other installers whose 
activities will adjoin or be affected by the Electrical Work.  

1.5 PERMITS, LICENSES, AND FEES 

A. Procure and pay for all permits, licenses and fees that are required to carry out and 
complete the Electrical Work. 
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B. Pay for building department or utility company imposed inspection fees. 

C. Pay utility company charges for normal or after hours shutdowns, service calls, repairs, 
and cable locating that are directly related to the installation of the Electrical Work. 

1.6 SITE VERIFICATION OF INFORMATION 

A. Visit the project site prior to submitting a bid and verify the condition, location and 
dimensions of buildings, equipment, and facilities. The act of submitting a bid shall 
indicate the Contractor to have familiarized themselves with all discernible conditions 
and has no exceptions to the existing conditions. There shall be no extra payment 
approved for work required due to existing conditions, whether specifically mentioned 
or not.  

B. Verify at the project site, the accuracy of information shown on the Drawings regarding 
existing equipment, materials, and facilities. This includes but is not limited to: size, 
type, rating, quality, age, and serviceability. No allowance will be made on behalf of the 
Contractor for extra expenses resulting from the failure to discover conditions affecting 
the Work. 

C. Lines of other services that are damaged as a result of this work shall promptly be 
repaired complete to the satisfaction of the Owner at no additional expense to the 
contract. 

1.7 WORKING SPACE 

A. Maintain adequate work space around, and access to, electrical and mechanical 
equipment in strict accordance with the applicable Codes. Verify during the course of 
construction that sufficient space will be available for the installation equipment, 
fixtures, etc. 

1.8 QUALITY ASSURANCE 

A. Conformance: 

1. The Contractor shall notify the Owner’s Representative, prior to submission of bid, 
about any part of the design which fails to comply with abovementioned 
requirements. 

2. If after contract is awarded, minor changes and additions are required by 
aforementioned authorities, even though such work is not shown on drawings or 
covered in the specifications, they shall be included at Contractor's expense. 

B. Coordination: 

1. The Contractor shall become familiar with the conditions at the job site, contract 
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drawings and specifications and plan the installation of the electrical work to conform 
with the existing conditions and that shown and specified so as to provide the best 
possible assembly of the combined work of all trades. 

2. The Contractor shall work out in advance all "tight" conditions, involving all trades 
and if found necessary, supplementary drawings shall be prepared by this Contractor, 
for the Owner’s Representative approval before work proceeds in these areas.  No 
additional costs will be considered for work which must be relocated due to conflicts 
with the work of other trades.  

1.9 MATERIALS AND SUBSTITUTIONS 

A. Materials shall be new, high quality, free from defects, of standard make, and of the 
brand or grade as shown on the Drawings or specified herein. Specific trade names are 
used in the Drawings and Specifications in order to establish the standard grade and 
characteristics of said items. This does not imply the right upon the part of the 
Contractor to use other materials or methods without the approval of the Architect. 

B. Electrical materials and equipment shall bear the label of, or be listed by, the 
Underwriters’ Laboratories (UL) wherever standards have been established and label 
service is regularly furnished by that agency. Comply with the installation and 
application requirements of UL as documented in their published directories. 

C. Unless specifically noted, equipment and systems shall be the product of a manufacturer 
who has been in the manufacture of, and has nationally distributed catalogs covering the 
ratings and specifications of, said equipment or systems, for a period of not less than 
five (5) years. 

D. Maintain uniformity throughout the Project by making use of only one make or brand of 
material for each material used. 

E. Substitutions of materials or methods will only be allowed if such items are approved in 
writing by the Architect as equal in quality and utility to the specified items. Submit a 
list of proposed substitutions within thirty (30) days of the award of the Contract. 
Include on the list the original manufacturer’s name and model number, the proposed 
manufacturer’s name and model number, catalog cut sheets, ratings, sizes, performance 
curves, shop drawings, and other data as may be required to demonstrate equality to the 
specified item. 

F. The approval of a substitution does not authorize any deviation from the utility, size, 
function, or durability of the specified item unless specifically pointed out and 
requested in the proposed substitution list, and said deviation is approved in writing by 
the Architect. Responsibility of the Contractor for dimensional considerations or space 
conflicts is not relieved by the approval of a substitution. 

G. If requested by the Architect, submit samples of materials and equipment for approval 
prior to installation. 



   
 

COMMON WORK RESULTS FOR ELECTRICAL  260500 - 5 

H. Any and all additional costs incurred by the substitution of electrical material or 
equipment, or installation thereof, whether Owner’s Representative, structural, 
plumbing, mechanical or electrical, shall be borne by the Contractor under this Section. 

I. Burden of proof of equality of any substitution for a specified product is the 
responsibility of this Contractor. 

J. Where required by Owner’s Representative to ascertain equality of substitute product, 
Contractor may be requested to provide the specified item and the submitted 
substitution for comparison, at no additional cost to the Owner. 

1.10 ELECTRICAL SUBMITTALS 

A. See the General Conditions for conditions of submittal approval and general 
requirements for submission of shop drawings. 

B. Submit electrical shop drawings and manufacturer's cut sheets for equipment and 
materials as noted in each Division 26 specification section. Bind the submittals as 
complete volumes according to classification of equipment such as power, lighting, fire 
alarm, etc. When possible, make all electrical submittals at the same time. 

C. Submit shop drawings and supporting data as instruments of the Contractor. Stamp each 
item in the submittal documents with the Contractor’s stamp, thereby stating that the 
equipment meets all requirements and conditions of the Drawings and Specifications. In 
particular, certify that the items shown on the shop drawings conform to the 
dimensional, environmental, and space restrictions as pertains to all work under this 
Contract and the work of other parties in conjunction with this Project.  

D. Provide a blank space on the title page of each submittal classification for the 
Architect’s or Engineers approval stamp and comment field. The minimum size of such 
space shall be eight inches wide by five inches high. 

E. Arrange panelboard submittals to show bussing, circuit numbering, and branch circuit 
protective devices similar the schedules on the Drawings. Show elevations of 
switchboards, motor control centers, and distribution centers indicating the layout of 
devices, meters, handles, etc. Provide device ratings, circuit numbers, and nameplate 
descriptions in table form. Include terminal strip mounting arrangements on elevations 
for terminal cabinets. 

1.11 DRAWINGS AND SPECIFICATIONS 

A. The data and information contained on the Drawings is as accurate as was reasonably 
possible at the time they were produced, but absolute accuracy is not guaranteed. Exact 
locations, distances, elevations, etc., will be dictated by the actual building and the 
conditions at the site. 
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B. The layout of electrical equipment, wiring, and accessories is shown in a diagrammatic 
fashion (not pictorially) in order to achieve clarity and legibility. Although the size and 
location of electrical equipment is drawn to scale wherever possible, refer to all data in 
the Contract Documents and field verify this information as the project progresses. 
Examine architectural, structural, mechanical, and other drawings to determine the 
exact location of conduits, outlets, fixtures, and equipment and to note any conditions 
which may affect the electrical work. 

C. The Drawings and Specifications may be superseded by later detail drawings and 
specifications prepared by the Architect. Conform to such detail drawings, 
specifications, addenda, change orders, other reasonable changes as if they are 
contained herein. See the General Conditions for change order cost considerations. 

D. Because the Electrical Drawings may be distorted for clarity of representation, it may be 
necessary to field verify the exact location of electrical outlets, lights, switches, etc. in 
order to conform to the architectural elements. The Architect reserves the right to make 
minor changes to the locations of equipment, devices, and wiring shown on the 
Drawings, at no additional cost, providing the changes are ordered before the rough-in 
of conduit, boxes, or related items is completed, and no extra material are required. 

E. For dimensional and locational purposes, the Architectural Drawings take precedence 
over the Electrical Drawings. Determine the appropriate location of lighting fixtures, 
outlets, wall-mounted devices, etc. by studying the reflected ceiling plans, building 
sections, and interior elevations. Report conflicting conditions to the Architect before 
rough-in for adjustments to the locations. 

F. Conduit quantities, sizes, termination points, and wiring are depicted on the Electrical 
Drawings. However, not all conduit bends or routing details are necessarily shown. 
Route conduit so as to conform to the structural conditions, avoid obstructing other 
trades, maintain space restrictions and keep circulation areas and access openings clear. 

G. Thoroughly examine the Contract Documents prior to submitting a bid in order to 
determine electrical requirements which are not necessarily indicated on the Electrical 
Drawings. Include sufficient allowance in the bid sum to cover the costs of these other 
requirements. 

H. Should the Contractor perceive that the Drawings and Specifications do not sufficiently 
define the intent of electrical work, contact the Architect for clarification or additional 
information. The absence of such contact will be considered as evidence of 
understanding, on the part of the Contractor, of the intended Electrical Work and the 
required installation thereof. 

1.12 WORKMANSHIP 

A. Constantly supervise the work personally or through an authorized and competent 
representative. Keep the same foreman or supervisor on the project from 
commencement through completion. 
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B. Perform the Electrical work using the highest caliber craftsman available. Workmanship 
shall be first class and of the best quality available to insure a long and trouble free 
service life. Allow only experienced and competent workmen on the job. 

1.13 COOPERATION AND COORDINATION 

A. Consult with the other installers and trades in coordinating the Work so as to avoid 
conflicts, omissions and delays. Cooperate with other contractors, third parties, and the 
Owner in order to expedite the project and provide for the proper execution of the 
building as a whole. Work performed without regard to other trades or the overall 
project scheme, may necessarily be required to be moved at the Contractor’s expense. 

1.14 MANUFACTURER’S DIRECTIONS 

A. Adhere to the manufacturer’s directions regarding the proper installation and 
configuration of electrical equipment where those directions cover points not included 
in these Drawings and Specifications. 

1.15 PROTECTION AND STORAGE 

A. Use all means necessary to protect the materials of this Division before, during, and 
after installation and to protect the work and materials of all trades. 

B. Deliver electrical materials to the site new, and in unbroken packages. Provide for the 
temporary storage of such materials, equipment, and construction tools in accordance 
with the General Conditions and in strict accordance with approved manufacturers' 
recommendations. Protect electrical equipment and materials during transit, storage and 
handling to prevent damage, soiling and deterioration. 

C. During shipping storage and handling protect electrical materials from damage of any 
type including dust, water, over-spray, and temperature.  

D. Avoid damage during construction to the work and materials of other trades as well as 
the electrical work and material. Repair or replace, at the Contractor’s expense, 
defective or damaged items such that the entire Work is completed in a condition 
satisfactory to the Architect. 

E. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary to the approval of the Owner’s Representative and at no additional cost to the 
Owner. 

F. This Contractor shall personally, or through an authorized representative, check all 
materials upon receipt at jobsite for conformance with approved shop drawings and/or 
plans and specifications. 
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1.16 EXCAVATION, CUTTING, PATCHING, AND REPAIR 

A. Perform excavation and backfill required for the installation of electrical sub-structures. 
Restore grounds, walkways, roadways, curbs, walls, and other existing underground 
facilities to their original condition. 

B. Conform to the applicable requirements of Division 2, Earthwork for Utilities, in the 
selection, placement, and compaction of backfill material and finished surfaces. 

C. Cut, core-drill, and demolish existing walls, floors, ceilings and other building surfaces 
as required for the installation of Electrical Work. Obtain the approval of the Architect 
prior to performing any operation which may affect any structural elements of the 
building. 

D. Patch and repair wood, plaster, tile, or concrete surfaces which have been damaged by 
the installation of the Electrical Work so that the finished surface matches the 
surrounding conditions. 

1.17 FLASHING, WATERPROOFING AND SEALING 

A. In general, install in an approved watertight manner, Electrical Work which pierces 
exterior walls or waterproofing membranes. Flash and counter-flash roof and wall 
penetrations in a manner described in other applicable sections of this Specification and 
as approved by the Architect. 

B. Fit conduits passing through finished walls with steel escutcheon plates of brass, 
chrome, or painted finish as directed by the Architect. Grout penetrations of floor slabs, 
concrete or masonry walls with an approved grout or silicone elastomeric caulk. 

1.18 EARTHQUAKE RESISTANT INSTALLATION/FASTENING: 

A. All electrical equipment and raceways shall be anchored to withstand forces generated 
by earthquake motions.  As a minimum, equipment and equipment frames shall be 
designed to withstand a force of 25% of the weight of the equipment and frame acting at 
its center of gravity.  Anchorage of the equipment and/or frame to the structure shall be 
for a force of 50% gravity also acting at the center of gravity. 

B. For Main Switchboard and Automatic Transfer Switch, Generator, UPS, Battery Racks, 
PDU's, and Cable Tray, the above values shall be doubled.  Design stresses in either 
case may be increased 1/3 over normal allowable stresses but never beyond yield. 

1.19 CLEANING, ADJUSTING, AND TOUCH-UP 

A. Remove on a daily basis electrical debris, scraps, packaging material and other rubbish. 
Dispose of such items off-site in an approved manner and debris. Maintain the site free 
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from physical hazards at all times. See the General Conditions for additional 
requirements. 

B. After installation, completely clean electrical equipment, fixtures, and materials of 
excess paint, over-spray, plaster, cement, insulating products, and other foreign matter. 
Leave the Electrical Work in a clean, finished, dry, level, like new condition. 

C. Touch-up paint scratches and scuffs on electrical equipment and lighting fixtures with 
paint recommended by the manufacturer and matching the original item finish. 

D. Make setting, adjustments, and programming in accordance with the manufactures’ 
operating and installation instructions. Settings and program variables will be issued by 
the Architect prior to commissioning of the electrical system. 

1.20 AS-BUILT DRAWINGS 

A. Throughout the project, maintain accurate and current record documents. Show on the 
record drawings deviations from the Electrical Drawings, locations of underground 
conduits and pull-boxes, and concealed equipment which is not readily apparent. 
Dimension the record drawings using permanent, readily identified benchmarks such as 
column or wall lines. 

B. At the completion of the project, present one clearly legible set of the record drawings 
to the Architect. 

1.21 SCHEDULING/SEQUENCING 

A. Place orders for all equipment in time to prevent any delay in construction schedule or 
completion of project.  If any materials or equipment are not ordered in time, additional 
charges made by equipment manufacturers to complete their equipment in time to meet 
the construction schedule, together with any special handling charges, shall be borne by 
this Contractor. 

B. The Contractor shall coordinate production and delivery schedule for all Owner-
supplied equipment with the equipment suppliers to ensure that all Owner-supplied 
equipment is delivered to site in coordination with the construction schedule and in such 
a manner as to cause no delays in completion of the Contract as scheduled. 

1.22 INSPECTIONS AND TESTING 

A. Arrange for the inspection of the Work at various stages of completion by the Authority 
Having Jurisdiction, utility company representatives, and the Architect. Comply with all 
directions and remedial measures issued thereby. Any objections to these orders on the 
part of the Contractor must be presented to the Architect in writing within forty eight 
(48) hours of the inspection report. 
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B. Coordinate the installation of the Work so that observation of all rough-in, concealed, or 
underground Work can take place by the Architect. Provide a minimum of seventy two 
(72) hours notice to the Architect prior to covering up the work. Uncover Work that has 
not been properly observed and make repairs to restore the Work and adjoining surfaces 
to their proper condition at no additional cost. 

C. Perform tests of the electrical system during the course of the project and at project 
completion to ensure safe and proper function in accordance with the Contract 
Documents, manufacturers’ recommendations, and applicable codes. Provide complete 
documentation of all test results to the Architect prior to project completion. Testing 
shall include, but not necessarily be limited to, the following: 

1. Test for short circuits, open circuits, neutral leakage, and improper grounds on 
feeders and branch circuits. Perform this test with mains in disconnect from 
feeders, branch circuits closed, fixtures and devices permanently connected, 
lamps removed from sockets and wall switches closed. 

2. Provide insulation resistance tests of all phase and neutral circuit conductors using 
a 500 Volt Megger for circuits of 240 Volt rating and below, and a 1000 Volt 
Megger for circuits of 277 volts and above. Minimum acceptable insulation 
resistance is one (1) megohm. 

3. Perform a ground resistance test of each main grounding electrode system, ground 
rod, and supplemental grounding electrode. Utilize a calibrated, direct reading, 
earth ground test set and make the tests using the “Three-terminal, Fall-of-
Potential” method. The maximum allowable earth ground resistance is 25 ohms. 

4. Test for proper phase-to-phase and phase-to-neutral operating voltage on the main 
service and on each separately derived system. Perform this test at full load and at 
no load. With all circuits at full operating conditions, test the phase and neutral 
load currents using a clamp-on ammeter.  

5. When series rated circuit breakers are used, provide a letter from the manufacturer 
of the equipment confirming that U.L. series rating exists for all protective 
devices. State the available fault current from the Utility Company and indicate 
that the overcurrent devices exceed the available fault current at the respective 
point of protection. 

6. Seismic restraint calculations for equipment, by a Registered Structural Owner’s 
Representative, per Paragraph 3.5 of this Section. 

7. Tests as required by other sections of these Specifications. 
8. Tests as prescribed by individual equipment manufacturers whether or not 

described in these Specifications. 

D. At project completion, demonstrate to the Architect that the entire installation is 
complete, in proper operation condition and that the Contract has been properly and 
fully executed. Activate all circuits, lights, devices, and controls under full load and 
normal operating conditions. Identify faulty items and immediately replace or repair 
defective equipment, workmanship, and materials to like new condition and retest in the 
presence of the Architect. 
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E. At the completion of the Project, demonstrate to the Architect that the entire electrical 
system is free from short circuits and improper grounds, or upon request of the 
Architect anytime, make necessary tests under the observation of the Architect which 
will ensure that electrical equipment, materials and installation methods are as 
specified. 

1.23 IDENTIFICATION 

A. Each branch circuit of panelboards to have a permanently fixed number with one word 
directory, mounted under celluloid on inside of cabinet door, showing circuit numbers 
and typewritten description of equipment supplied by breakers, including location. 

1. All existing panelboards touched shall be updated with new panel schedules. 
2. All existing equipment on existing panel schedules shall be transferred to new 

panel schedules. 

B. Provide label on all motors:  "Caution. Automatic equipment .May start at any time." 

C. Provide identification of all pull boxes, junction boxes, and conduit stub-ups on the 
project as outlined below: 

1. For Power Feeders:   
a. Stencil cover with identifying circuit number. 
b. Lettering 1" high. 
c. Color of lettering black. 
d. Place lettering on cover in neat manner; run parallel to long sides of box. 

2. For branch circuits, grounding, communication, signal, and control systems boxes 
and blank conduit stub-outs. Paint inside back of each j-box, front of each cover, 
and ends of each blank conduit stub-out with identifying system color as listed 
below: 

 
  System      Color 
                       120/208 volt     Blue 
    Telephone/Data    Grey 
    Ground system    Green 
    Fire Alarm     Red 
     

1.24 GUARANTEE 

A. In accordance with Division 1 requirements. 
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1.25 PERMITS AND INSPECTIONS 

A. This Contractor shall obtain and pay for all required permits and arrange for all 
inspections required. 

B. Do not allow or cause any of the work to be covered or enclosed until it has been tested 
and/or inspected. 

1.26 WARRANTIES, CERTIFICATES, AND OPERATING MANUALS 

A. Properly fill out and deliver to the Owner, all warranties, guarantees, certificates, etc. 
for equipment and materials that are furnished and installed under this Section of the 
Work. The effective date on each item shall be the date of acceptance of the work by the 
Owner. 

B. Deliver to the Owner, a minimum of two (2) copies of the manufacturers’ operating and 
maintenance manuals for major items of equipment. 

END OF SECTION 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER 
CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Wire and Cable (600V) 

a. American Wire Company 
b. Belden 
c. General Wire and Cable Corporation 
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d. Okonite Company 
e. Rome Cable Corporation 
f. Cerrowire     
g. American Insulated Wire 
h. AFC Cable Systems 
i. Essex 
j. Simplex Wire and Cable Company 

2. Solderless Lugs and Grounding Connections 

a. Burndy Engineering Company, Inc. 
b. O.Z. Gedney Company, Inc. 
c. Penn Union Electric Corporation 
d. Thomas and Betts Company, Inc. 

2.2 CONDUCTORS AND CABLES 

A. Copper Conductors:  Comply with NEMA WC 70. 

B. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and 
XHHW. 

2.3 CONNECTORS AND SPLICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, 
material, type, and class for application and service indicated. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 
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B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG 
and larger. 

C. 600-volt class, insulation color coded, minimum No. 12 AWG for branch circuits, No. 
14 AWG for control circuits. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE 
APPLICATIONS AND WIRING METHODS 

A. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-
THWN, single conductors in raceway. 

B. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway. 

C. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, 
single conductors in raceway. 

D. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway. 

E. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with 
stainless-steel, wire-mesh, strain relief device at terminations to suit application. 

F. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

G. Class 2 Control Circuits:  Type THHN-THWN, in raceway. 

H. Insulation type:  

1. Standard locations:  #12 to #1 AWG: THWN for wet locations and THHN for dry 
locations.  #1/0 through #4/0 AWG: XHHW  (55 Mils). 250MCM and larger: 
XHHW (65 Mils). All wire sizes used shall be based on a 75 degree insulation 
rating, unless specifically used with 90 degree rated breakers and devices.   

2. High temperature and non-standard locations: Provide wire type and insulation 
category suitable for area of use as defined in NEC table 310-13. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound 
used must not deteriorate conductor or insulation.  Do not exceed manufacturer's 
recommended maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, 
that will not damage cables or raceway. 
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D. Support cables according to Division 26 Sections "Hangers and Supports for Electrical 
Systems." 

E. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

F. Make splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 

G. Install all wiring (low voltage and line voltage) in conduit unless noted otherwise in the 
drawings, but do not pull into conduit until plastering and taping have been completed 
and conduits and outlets have been thoroughly cleaned and swabbed as necessary to 
remove water and debris. 

H. Approximately balance branch circuits about the neutral conductors in panels. 

I. Connections to devices from "thru-feed" branch circuit conductors to be made with 
pigtails, with no interruption of the branch circuit conductors. 

J.  Neutral conductor identified by white outer braid, with different tracers of "EZ" 
numbering tags used where more than one neutral conductor is contained in a single 
raceway. 

K. Neatly arrange and "marlin" wires in panels and distribution panelboards with "T and B 
Ty-rap" or approved equal plastic type strapping. 

L. All wire and cable shall bear the Underwriters' Label, brought to the job in unbroken 
packages; wire color-coded as follows: 

 
  Voltage Phasing  A B  C N 
  120/208 3PH-4W  Black Red  Blue White 
  208  3PH-3W  Black Red  Blue -- 
     

M. The equipment grounding conductor shall be insulated copper; where it is insulated, the 
insulation shall be colored green. 

N. Label each wire of each electrical system in each pull box, junction box, outlet box, 
terminal cabinet, and panelboard in which it appears with "EZ" numbering tags 
indicating the connected circuit numbers.  

3.4 INSTALLATION OF DICONNECTS, CONNECTORS, AND LUGS 

A. Equipment Disconnects:  All disconnects shall be located to allow proper code required 
clearance in each area.  Locations shown on drawings are diagrammatic only.  The 
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contractor shall coordinate exact locations in the field (with other trades) prior to rough-
in to insure proper clearances.  

1. Motor Disconnect Switches and Safety Switches:  General Electric Company 
Heavy Duty Type "THD", cover interlocked with operating handle so that cover 
cannot be opened with switch in closed position and switch cannot be closed with 
cover in open position. 240V or 480V  rating, single or multi-pole as required or 
as noted on drawings, in Nema 1 enclosure indoors or Nema 3R enclosure 
outdoors unless otherwise noted.  Provide dual element motor circuit fuses sized 
as recommended by equipment manufacturer (for final equipment actually 
installed). 

2. Code required disconnects:  Provide a local disconnect in addition to the branch 
circuit protection device for all equipment as required by code (whether shown or 
not).  Disconnects shall consist of a motor rated switch (or disconnect) for all 
motor loads less than 3/4HP or other suitable disconnect sized to match branch 
circuit conductors and load current of equipment, with number of poles as 
required.  

B. Lugs and Connectors:  Thomas and Betts "lock-tite", for No. 4 and larger wire; 
"Scotchlock" fixed spring type with insulator for No. 6 and smaller wire. 

1. All splices made up with wire nut connectors shall be solidly twisted together 
with electricians pliers before connector is installed to ensure a proper connection 
in the event of wire nut failure. No exceptions.   

2. Connectors listed or labeled for “no wire twisting required” are not an  acceptable 
substitute for actual wire twisting. 

3. Utilize porcelain type connectors in all high temperature environments (above 105 
degrees Celsius). 

C. Splice Insulation:  "Scotch" electrical tape with vinyl plastic backing or rubber tape with 
protective friction tape for interior work. 

1. Provide watertight cast splices for all conductors in site pull boxes or wet 
locations. 

3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL 
PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  
Comply with requirements in Division 26 Section "Sleeves and Sleeve Seals for 
Electrical Raceways and Cabling." 
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3.6 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly according to Division 07 Section 
"Penetration Firestopping." 

B. Fire stopping: 3M Fire Protection Products or equal. 

1. Fire-rated and smoke barrier construction: Maintain barrier and structural floor 
fire and smoke resistance ratings including resistance to cold smoke at all 
penetrations, connections with other surfaces or types of construction, at 
separations required to permit building movement and sound vibration absorption, 
an at other construction gaps. 

2. Systems or devices listed in the UL Fire Resistance Directory under categories 
XHCR and XHEZ may be used, providing that it conforms to the construction 
type, penetration type, annular space requirements and fire rating involved in each 
separate instance, and that the system be symmetrical for wall penetrations. 
Systems or devices must be asbestos free. 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been 
energized, test service entrance and feeder conductors for compliance with 
requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after 
Final Acceptance, perform an infrared scan of each splice in cables and 
conductors No. 3 AWG and larger.  Remove box and equipment covers so splices 
are accessible to portable scanner. 

a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared 
scan of each splice 11 months after date of Substantial Completion. 

b. Instrument:  Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values.  Provide 
calibration record for device. 

c. Record of Infrared Scanning:  Prepare a certified report that identifies 
splices checked and that describes scanning results.  Include notation of 
deficiencies detected, remedial action taken, and observations after remedial 
action. 

C. Test Reports:  Prepare a written report to record the following: 



   
 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 7 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to 

achieve compliance with requirements. 

D. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL 
SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Grounding systems and equipment. 

1.2 ACTION SUBMITTALS 

A. Product Data: ` For each type of product indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise 
required by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in 

diameter. 
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
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6. Bonding Jumper:  Copper tape, braided conductors terminated with copper 
ferrules; 1-5/8 inches wide and 1/16 inch thick. 

7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with 
copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 

2.2 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
applications in which used and for specific types, sizes, and combinations of conductors 
and other items connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type 
with at least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit 
manufacturer for materials being joined and installation conditions. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded 
conductors for No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors:  Install bare copper conductor, No. 4/0 AWG 
minimum.  Bury at least 24 inches below grade. 

C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors except at test wells and as 

otherwise indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with the following items, in addition 
to those required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
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4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 
8. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated 

equipment grounding conductor in branch-circuit runs from equipment-area 
power panels and power-distribution units. 

B. Signal and Communication Equipment:  In addition to grounding and bonding required 
by NFPA 70, provide a separate grounding system complying with requirements in 
TIA/ATIS J-STD-607-A. 

1. For telephone, alarm, voice and data, and other communication equipment, 
provide No. 4 AWG minimum insulated grounding conductor in raceway from 
grounding electrode system to each service location, terminal cabinet, wiring 
closet, and central equipment location. 

2. Service and Central Equipment Locations and Wiring Closets:  Terminate 
grounding conductor on a 1/4-by-4-by-12-inch grounding bus. 

3. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding 
terminal. 

3.3 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible unless 
otherwise indicated or required by Code.  Avoid obstructing access or placing 
conductors where they may be subjected to strain, impact, or damage. 

B. Install ground wires in rigid conduit. 

C. All grounding electrode conductor connections "thermite" or "cad-weld" welded. 

D. Use approved pressure type solderless connector or use fusion welding for all 
connections to and bonding of grounding electrode system.  All connections shall be  
visible, readily accessible for testing purposes.  Grounding electrode conductor between 
the grounding electrode and service equipment.   

E. Terminate grounding conduits at equipment with ground bushing, with ground wire 
connected through bushing. 

F. Other than for isolated ground receptacles, provide No. 12 stranded (green) THHN 
conductor from outlet box to ground screw of every receptacle.   

G. Ground all isolated sections of metallic raceways. 

H. Provide #12 minimum stranded (green) THHN conductor sized per NEC, or as noted, 
connected continuously throughout branch circuit for all circuits, bonded to panel 
ground bus, and to all electrical devices and equipment enclosures 
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I. Bonding Straps and Jumpers:  Install in locations accessible for inspection and 
maintenance except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to 
penetrate any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  
Install bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type 
connection is required, use a bolted clamp. 

3.4 LABELING 

A. Comply with requirements in Division 26 Section "Requirements for Electrical 
Installations" The label or its text shall be green. 

B. Install labels at the telecommunications bonding conductor and grounding equalizer and 
at the grounding electrode conductor where exposed. 

1. Label Text:  "If this connector or cable is loose or if it must be removed for any 
reason, notify the facility manager." 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 

1. After installing grounding system but before permanent electrical circuits have 
been energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal, 
and at ground test wells.  Make tests at ground rods before any conductors are 
connected. 

4. Test system using the three-point fall of potential method only.  Record results 
and submit to Architect for approval.  

B. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  
10 ohms. 

2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 
ohms. 

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  
3 ohms. 

4. Power Distribution Units or Panelboards Serving Electronic Equipment:  3ohm(s). 
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C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL 
SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Hangers and supports for electrical equipment and systems. 

1.2 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple raceways capable of supporting combined weight of 
supported systems and its contents. 

B. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five 
times the applied force. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For steel slotted support systems. 

B. Shop Drawings: Show fabrication and installation details and include calculations for 
the following: 

1. Trapeze hangers.  Include Product Data for components. 
2. Steel slotted channel systems.  Include Product Data for components. 
3. Equipment supports. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

B. Comply with NFPA 70. 
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PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components 
for field assembly. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 
h. General Electric Company 
i. Republic Steel Corporation 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 
MFMA-4. 

3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester 
coating applied according to MFMA-4. 

4. Painted Coatings:  Manufacturer's standard painted coating applied according to 
MFMA-4. 

5. Channel Dimensions:  Selected for applicable load criteria. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, 
designed for types and sizes of raceway or cable to be supported. 

D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for non-armored electrical 
conductors or cables in riser conduits.  Plugs shall have number, size, and shape of 
conductor gripping pieces as required to suit individual conductors or cables supported.  
Body shall be malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel 
plates, shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical 
items or their supports to building surfaces include the following: 
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1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland 
cement concrete, steel, or wood, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 

a. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 

1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 

a. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to 
MSS Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable 
for attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 
ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit 
dimensions of supported equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for 
steel shapes and plates. 
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PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for 
electrical equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space 
supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall 
be 1/4 inch in diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted 
support system, sized so capacity can be increased by at least 25 percent in future 
without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used 
for 1-1/2-inch and smaller raceways serving branch circuits and communication systems 
above suspended ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified 
in this Article. 

B. Strength of Support Assemblies:  Where not indicated, select sizes of components so 
strength will be adequate to carry present and future static loads within specified 
loading limits.  Minimum static design load used for strength determination shall be 
weight of supported components plus 200 lb. 

C. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor 
and fasten electrical items and their supports to building structural elements by the 
following methods unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion 

anchor fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock 

washers and nuts 
6. To Light Steel:  Sheet metal screws. 
7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount 

cabinets, panelboards, disconnect switches, control enclosures, pull and junction 
boxes, transformers, and other devices on slotted-channel racks attached to 
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substrate by means that meet seismic-restraint strength and anchorage 
requirements. 

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid 
reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for 
site-fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Touchup:  Comply with requirements in Division 09 Section "Exterior Paints" for 
cleaning and touchup painting of field welds, bolted connections, and abraded areas of 
shop paint on miscellaneous metal. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAYS AND BOXES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes conduit and tubing, surface and buried raceways, wireways, outlet 
boxes, pull boxes, junction boxes, hand holes and concrete manholes. 

1.2 RELATED SECTIONS 

A. Section 260500:Common Work Results for Electrical 

B. Section 260519: 600-Volt Power Conductors and Cables 

C. Section 260526: Grounding and Bonding for Electrical Systems 

D. Section 260553: Identification for Electrical Systems 

1.3 REFERENCES - CODES AND STANDARDS  

A. ANSI C80.1 Rigid Steel Conduit, Zinc Coated. 

B. ANSI C80.3 Electrical Metallic Tubing, Zinc Coated. 

C. ANSI C80.6 American National Standard for Electrical Intermediate Metal Conduit. 

D. ASTM A 48 Standard Specification for Grey Iron Castings. 

E. NECA (National Electrical Contractor’s Association) – “Standard of Installation.” 

F. NEMA FB 1 (National Electrical Manufacturers Association) – Fittings, Cast Metal 
Boxes, and Conduit Bodies for Conduit and Cable Assemblies. 

G. NEMA OS 1 (National Electrical Manufacturers Association) – Sheet-steel Outlet 
Boxes, Device Boxes, Covers, and Box Supports. 

H. NEMA OS 2 (National Electrical Manufacturers Association) – Nonmetallic Outlet 
Boxes, Device Boxes, Covers and Box Supports. 

I. NEMA RN 1 (National Electrical Manufacturers Association) – Polyvinyl Chloride 
(PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal 
Conduit. 

J. NEMA TC 2 – Electrical Polyvinyl Chloride (PVC) Conduit. 
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K. NEMA TC 3 (National Electrical Manufacturers Association) – PVC Fittings for Use 
with Rigid PVC Conduit and Tubing. 

L. NEMA TC 6 - Non-Metallic Conduit. 

M. NEMA 250 (National Electrical Manufacturers Association) – Enclosures for 
Electrical Equipment (1,000 Volts Maximum). 

N. NFPA 70 National Electrical Code (NEC). Latest approved edition  

O. UL 1 Flexible Metal Conduit 

P. UL 6  Rigid Metal Conduit 

Q. UL 514B Conduit, Tubing and Cable Fittings. 

R. UL 651 Rigid Non-Metallic Conduit 

S. UL 797 Electrical Metallic Tubing 

T. UL 1242 Intermediate Metal Conduit 

1.4 SYSTEM DESCRIPTION 

A. Raceway, boxes and manholes located as indicated on drawings and at other locations 
required for splices, taps, wire pulling, equipment connections, and compliance with 
regulatory requirements. Raceway, boxes and manholes are shown in approximate 
locations unless dimensioned. Provide raceway to complete wiring system. 

B. Underground more than 5 feet (1,500 mm) outside foundation wall: Provide Schedule 
40 non-metallic conduit.  

C. Underground within 5 feet from foundation wall: Provide rigid steel or Schedule 40 
non-metallic conduit. 

D. In or Under Slab on Grade: Provide Schedule 40 non-metallic conduit encased in 
concrete. Provide Galvanized with tape wrap rigid steel factory bends greater than 22.5 
degrees and for stub-ups through concrete slabs. 

E. Outdoor Locations, Above Grade: Provide rigid steel conduit. Provide cast metal outlet, 
pull, and junction boxes. 

F. In Slab above Grade: Provide galvanized rigid steel conduit. Provide cast or concrete-
tight sheet metal boxes. 

G. Exposed Dry Locations: Provide galvanized rigid steel conduit. Provide cast boxes. 
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H. Concealed Dry Locations: Provide electrical metallic tubing for sizes less than 2-inches. 
Provide galvanized rigid steel or intermediate steel conduit in sizes 2-inches or larger. 
Provide cast or sheet metal boxes. 

I. Locations subject to Corrosive Atmosphere: Provide PVC coated, galvanized rigid steel 
or intermediate steel conduit. Provide PVC coated cast or sheet metal boxes. 

J. Hazardous Locations (Per NEC Article 500): Galvanized rigid steel conduit. Cast iron 
boxes with threaded hubs for conduit entry. Conduit seals. 

1.5 DESIGN REQUIREMENTS 

A. Minimum Raceway Size: 3/4 inch (19 mm) unless otherwise specified. 

1.6 SUBMITTALS 

A. Manufacturer’s Installation Instructions: Submit application conditions and limitations 
of use stipulated by product testing agency having jurisdiction. Include instructions for 
storage, handling, protection, examination, preparation, and installation of product. 

B. Submit detailed conduit routing plan, for review and approval, prior to installation as 
follows: 

1. Exposed and/or concealed in building walls for conduits larger than 2-inch 
outside diameter. 

2. All underground conduits (3/4-inch and larger) in duct bank; concealed in floor 
slabs, equipment pads and concrete slabs. 

C. Product Data: Submit for the following: 

1. Rigid Steel Conduit. 
2. PVC Coated galvanized rigid steel conduit. 
3. Intermediate steel conduit. 
4. Electrical Metallic Tubing (EMT).  
5. Flexible metal conduit. 
6. Liquid tight flexible metal conduit. 
7. Nonmetallic conduit. 
8. Raceway fittings. 
9. Conduit bodies. 
10. Surface raceway. 
11. Pull boxes, junction boxes and manholes. 

D. Manufacturer’s Installation Instructions: 

1. Submit application conditions and limitations of use stipulated by product testing 
agency specified under Regulatory Requirements. 
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2. Include instructions for storage, handling, protection, examination, preparation, 
and installation of product. 

1.7 CLOSEOUT SUBMITTALS 

A. Project Record Documents: 

1. Record actual routing of conduits. Provide record (as-built) drawings marked in 
red to show actual routing of the underground raceway and cable when different 
from the original contract drawings. Prepare on new, clean set of contract 
drawings. 

2. Record actual locations and mounting heights of outlet, pull boxes, junction boxes 
and manholes. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect conduit from corrosion and entrance of debris by storing above grade. Provide 
appropriate covering. 

B. Protect PVC and PVC-coated metallic conduit from sunlight. 

PART 2 - PRODUCTS 

2.1 CONDUIT 

A. Galvanized Rigid Steel Conduit (GRSC or RGS), couplings and elbows shall be hot-dip 
galvanized, rigid mild steel in accordance with ANSI C80.1 and UL 6. The conduit 
interior and exterior surfaces shall have a continuous zinc coating with a transparent 
overcoat of enamel, lacquer, or zinc chromate. Conduit shall be formed with continuous 
welded seams with a uniform wall thickness, in minimum 10-foot lengths, with 
threaded ends. 

B. Intermediate Metal Conduit (IMC). Raceway shall be hot-dipped galvanized mild steel 
in accordance with ANSI C80.6 and UL 1242 and shall bear the UL label. Conduit shall 
have same characteristics of rigid steel except for thinner wall. 

C. Polyvinyl Chloride (PVC) coated galvanized rigid steel conduit and intermediate metal 
conduit shall be in accordance with NEMA RN 1. Coating shall be applied under 
controlled factory conditions. Prior to coating, conduit shall meet requirements of ANSI 
C80.1 and UL 6 or ANSI C80.6 and UL 1242 as appropriate. PVC coated conduits shall 
have ultra-violet (UV) inhibitor in the coating material.  

D. Electrical Metallic Tubing (EMT). Electrical metallic tubing, including elbows and 
bends, shall be zinc coated, mild steel in accordance with the requirements of ANSI 
C80.3 and UL 797. The interior and exterior surfaces of the tubing shall have a 
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continuous zinc coating. Conduit shall be formed with a continuous welded seam, with 
a uniform wall thickness, in minimum 10-foot lengths. 

E. Flexible Metal Conduit shall be galvanized steel meeting the requirements of UL 1. 
Flexible aluminum conduit is not permitted. 

F. Liquid-Tight Flexible Metal Conduit shall be plastic-jacketed, galvanized steel, 
"Sealtite" Type EF for general service areas or Type HC for high-temperature when 
used under raised floor or in air plenums. Conduit shall be UL listed. 

G. Non-Metallic Conduit shall be as follows: 

1. Schedule 40: Conduit shall be 90 degree Celsius, polyvinyl chloride in 
conformance with NEMA TC-2 and UL 651 requirements. 

2. Spacers used in duct bank installations shall be high impact plastic, interlocking 
bases, and intermediate type spacers. Place spacers between 6 and 10 feet apart. 

H. Rigid aluminum conduits and flexible aluminum or non-metallic conduits are not 
permitted on this project. 

2.2 RACEWAY FITTINGS 

A. Couplings and Thread Protectors. Each length of threaded conduit shall be provided 
complete from the manufacturer with a coupling on one end and a thread protector on 
the other. The thread protector shall have sufficient mechanical strength to protect the 
threads during normal handling and storage. 

B. Metal Conduit Fittings shall conform to the requirements of UL 514B where this 
standard applies. Galvanized steel fittings shall be used with steel conduit. Threaded 
fittings shall engage a minimum of five threads made up wrench-tight and be 
compatible with conduit. EMT fittings shall be compression type, UL approved for rain 
tight applications and setscrew type with insulated throat for indoor applications.  

C. Liquid-Tight Flexible Conduit Fittings shall be galvanized steel, T&B 53XX series 
insulated throat, and shall bear the UL label. Die-cast malleable fittings are not 
acceptable. 

D. Liquid-Tight Flexible Metal Conduit Fittings shall be galvanized steel similar to T&B 
“Tite-Bite”. 

E. Non-Metallic Conduit Fittings shall be of same material and strength characteristics as 
the conduit and shall be solvent welded as recommended by manufacturer. End bells 
shall be plastic, high impact, tapered to fit. Where conduit transition from non-metallic 
to metallic is required, provide non-metallic female “terminal” adapter. Non-metallic 
“male” adapters are not acceptable. 
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F. Special Fittings. Conduit sealing, explosion proof, dust proof, and other types of special 
fittings shall be provided as required and shall be consistent with the area and 
equipment with which they are associated. Fittings installed outdoors or in damp 
locations shall be sealed and gasketed. Outdoor fittings shall be of heavy cast 
construction. Hazardous area fittings and conduit sealing shall conform to NEC 
requirements for the area classification. 

G. Bushings shall be provided for the termination of all conduits not terminated in hubs, 
couplings or insulated throat connectors. Grounding type insulated bushings with 
insulating inserts in metal housings shall be provided for conduit 1-1/4 inches and 
larger. Standard bushings shall be galvanized steel or malleable iron in all sizes. 

H. Locknuts. One interior and one exterior locknut shall be provided for all conduit 
terminations not provided with threaded hubs and couplings. Locknuts shall be designed 
to securely bond with the conduit to the box when tightened. Locknuts shall be so 
constructed that they will not be loosened by vibration. 

I. Unions. Watertight conduit unions shall be Appleton or Crouse-Hinds Type UNF or 
UNY, or approved equal. 

J. Raintight Conduit terminating hubs, where indicated on the drawings or required by 
these specifications, shall be Meyer’s rigid conduit hubs, or approved equal.  

2.3 CONDUIT BODIES 

A. Aluminum conduit bodies shall be die-cast copper-free aluminum alloy A360. 
Aluminum conduit bodies shall be finished with powder-coated paint. Cover shall be 
die-cast or stamped aluminum or steel.} 

B. Malleable iron conduit bodies shall be cast malleable iron with tensile strength meeting 
ASTM A 48, Class 30A requirements. Malleable conduit bodies shall be finished with 
an epoxy powder coating. Cover shall be malleable iron with captive screws. 

C. All conduit bodies’ entrances shall be machined NPT threads with a smooth, rounded, 
internal conduit stop bushing. 

D. All conduit bodies shall be equipped with a sealed and gasketed cover. Cover shall be 
secured using stainless steel machine screws. 

2.4 CONDUIT SUPPORTS 

A. Conduit supports shall be furnished and installed in accordance with other section of 
these specifications. Conduits shall be supported so that fittings are accessible. Support 
systems shall be limited to electrical conduits only.  
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B. Hanger rods shall be 3/8-inch diameter galvanized threaded steel rods, minimum. 
Conduit racks over 18-inch wide, over one level, or supporting 2-inch RSC or larger, 
shall be 1/2-inch diameter rod minimum. 

C. Conduit Clamps. Conduits in single runs or groups of two shall be supported by steel 
clamps and clamp backs. They shall be galvanized malleable iron or approved equal 
cast ferrous metal for steel conduit or tubing. 

D. Support Channels. Supports for banks of three of more conduits shall be constructed of 
formed steel support channels (Unistrut, Kindorf, Superstrut, B-Line or approved equal) 
with associated conduit or tubing clips. Support channels shall be steel, hot-dip 
galvanized after fabrication with galvanized steel clips for steel conduit or tubing. 

E. Wall Penetrations. All conduits, raceways, cables and sleeve penetrations through fire 
rated and hazardous location walls, shafts, floor, ceilings, etc., shall be sealed with a 
UL-approved fire stopping system, in accordance with specification Section 16060 – 
Basic Electrical Materials and Methods. 

2.5 OUTLET BOXES AND SWITCH BOXES 

A. Manufacturers: Firms regularly engaged in the manufacturing of electrical raceways of 
the types and capacities required, whose products have been in satisfactory use in 
similar service for not less than 3 years. 

B. Sheet Metal Outlet Boxes: ANSI/NEMA OS 1, galvanized flat rolled sheet steel outlet 
wiring boxes of types, shapes and sizes, including box depths, to suit each respective 
location and installation; construct with stamped knockouts in back and sides, and with 
threaded screw holes with corrosion-resistant screws for securing box covers and wiring 
devices. 

C. Outlet boxes used in wet outdoor locations, surface mounted shall be cast metal (FS or 
FD type) with mounting lugs and gasketed covers. 

D. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported, 
per NEC requirements. 

E. Outlet Box Accessories: Provide outlet box accessories as required for each installation, 
including mounting brackets, wallboard hangers, extension rings, fixture studs, cable 
clamps and metal straps for supporting outlet boxes, which are compatible with outlet 
boxes being used and meeting requirements of individual wiring situations. 

2.6 PULL BOXES, JUNCTION BOXES, HANDHOLES AND MANHOLES 

A. Sheet Metal Boxes shall be NEMA OS 1, NEMA rating as indicated on drawings. 
Minimum 16 gauge galvanized steel construction with stainless steel hinged cover and 
neoprene gasket. Cover shall be secured to the body with a continuous, full length, 
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piano type hinge and stainless steel pin on one side and captive screw on the other side. 
Door shall be equipped with padlock hasp with sealing hole provisions. 

1. Provide #10-32 tapped hole provisions for optional ground lug kit. 
2. Provide 0.375-16 collar studs for mounting optional panel. 
3. Provide external mounting feet for secure wall mounting. 
4. Finish: Wash and phosphate undercoat with ANSI 61 gray polyester power finish. 

B. Surface-Mounted Cast Metal Box: NEMA 250, NEMA Type 3R or 4 as indicated, flat-
flanged, surface- mounted junction box: 

1. Material: Cast Iron. 
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover 

screws. 

C. Concrete pull boxes, vaults and hand holes for power, lighting, controls and 
telecommunications shall be pre-cast concrete boxes, sized as indicated on the drawing 
or per NEC requirements. Pull boxes shall be equipped with a concrete cover for non 
traffic rated locations OR cast-in frame, galvanized steel, adjustable, high impact traffic 
cover (H-20 load rated), sump, lifting lugs, and conduit knock-outs. Knockout location 
and sizes shall be coordinated with the duct bank for each location. Cover shall be 
engraved with the words - – “POWER”, “LIGHTING”, “CONTROLS”, 
"COMM/DATA”, “TELEPHONE” or similar as applicable. 

D. Concrete manholes and/or pull boxes for buried power (MH-P-xx) and control (MH-C-
xx) conduits shall be either cast-in-place or pre-cast concrete vault. 

1. Size, as indicated on the drawings or per NEC requirements. 
2. Pull boxes, Vaults and Manholes shall be equipped with: 

a. Galvanized steel covers for non-traffic rated locations and cast-in frame, 
galvanized steel, adjustable, high impact traffic cover (H-20 load rated) for 
traffic rated locations. 

b. Sump, lifting lugs, conduit knock-outs, pick holes, bolt down holes in cover 
plate, and pull irons. Knockout location and sizes shall be coordinated with 
the duct bank for each location. HDG cable racks shall be provided as 
required to support the cables in the pull box. Cover shall be engraved with 
the words “POWER”, “LIGHTING”, or “CONTROLS” as applicable. 

2.7 CLOSURE FOAM 

A. All conduit, raceways, cables and sleeves penetrations through fire rated and hazardous 
location walls, shafts, floor, ceilings, etc., shall be sealed by closure foam as in Dow 
Corning #3-6548 silicone RTV, GE RTV 850 silicone foam, or approved equal. 



   
 

RACEWAYS AND BOXES  260533 - 9 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify outlet locations and routing and termination locations of raceway prior to rough 
in. 

3.2 EXISTING WORK 

A. Extend existing raceway and box installations using materials and methods compatible 
with existing electrical installations, or as specified. 

B. Clean and repair existing raceway and boxes to remain or to be reinstalled. 

3.3 INSTALLATION OF RACEWAYS 

A. Routing 

1. Install raceway and boxes in accordance with NECA “Standard of Installation.” 
2. Conduit routing shown on drawings is diagrammatic only. Contractor shall field 

route conduit and raceways between equipment and devices as required to obtain 
a complete wiring system. 

3. Conduit shall not be exposed unless specifically mentioned on the drawings or 
accepted by the architect. 

4. All exposed conduits shall be installed parallel or perpendicular to dominant 
surfaces with right-angle turns made of symmetrical bends or fittings. 

5. Conduit shall not be installed on the outside face of exposed columns, but shall be 
routed on the web or on the inside of a flange of the column. 

6. Except where prevented by the location of other work, a single conduit or a 
conduit group shall be centered on structural members. 

7. Conduit shall be located at least 6 inches from hot water or steam pipes and from 
other hot surfaces 

B. Moisture Pockets 

1. Moisture pockets shall be eliminated from conduits. If water cannot drain to the 
natural opening in the conduit system, a hole shall be drilled in the bottom of a 
pull box or a "C-type" conduit fitting provided in the low point of the conduit run. 

C. Couplings and Unions 

1. Metal conduit shall be joined by threaded conduit couplings, with the conduit 
ends butted. 

2. The use of running threads, Erickson type couplings, split couplings or similar 
unions are not permitted. 
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D. Conduit Bodies 

1. Conduit bends shall meet the requirements of NEC, minimum bend radius of the 
cable installed or as indicated on the drawings, whichever is greater. 

2. Conduits or tubing deformed or crushed in any way shall be removed from the job 
site. 

E. Bends and Offsets 

1. Changes in direction of conduits shall be made with fittings or bends. 
2. Conduit bends shall meet the requirements of NEC, minimum bend radius of the 

cable installed or as indicated on the drawings, whichever is greater. 
3. Bends shall be made using appropriate tools or mechanical equipment. The use of 

a pipe tee or vise for bending conduit or tubing will not be permitted. 
4. For non-metallic conduit or plastic coated steel, approved factory bends and 

offsets shall be used. 
5. Conduits or tubing deformed or crushed in any way shall be removed from the job 

site. 
6. Install no more than the equivalent of three 90 degree bends between boxes or 

outlets 

F. Cutting and Threading 

1. The plane of all conduit ends shall be square with the centerline. 
2. Where threads are required, they shall be cut and cleaned prior to conduit 

reaming. 
3. The ends of all conduit and tubing shall be reamed to remove all rough edges and 

burrs. 
4. Cutting oil shall be used in threading operations; the dies shall be kept sharp, and 

provisions shall be made for chip clearance. 
5. Threads on conduits and fittings shall be lubricated with conducting and sealing 

compound.  
6. All steel conduits shall be coated after threading with cold-galvanized zinc 

coating. The Contractor shall supply this protective material and shall apply it in 
the field prior to installing conduit or fittings. 

G. All steel conduit, exposed to weather or in contact with earth, shall be re-galvanized 
after threading with "Galvanizing Powder M-321" as manufactured by the American 
Solder and Flux Company of Philadelphia, Pennsylvania; "Zincilate 810" as 
manufactured by Industrial Metal Protectives, Inc., of Dayton, Ohio; "Zinc Rich" 
coating as manufactured by ZRC Chemical Products Company, Quincy, Massachusetts; 
or approved equal. The Contractor shall supply this protective material and shall apply 
it in the field. 

H. Connections to Boxes and Cabinets 

1. Conduit shall be securely fastened to all boxes and cabinets. 
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2. Threads on metallic conduit shall project through the wall of the box to allow the 
bushing to butt against the end of the conduit. 

3. The locknuts, both inside and outside, shall then be tightened sufficiently to bond 
the conduit securely to the box. 

4. Locknuts on connectors shall be tightened securely to bond the connectors. 

I. All conduits entering enclosures outdoors or in wet areas shall enter through Meyer’s 
hubs, or approved equal, or threaded openings. 

J. Cleaning 

1. Precautions shall be taken to prevent the accumulation of water, dirt, or concrete 
in the conduit. 

2. Conduit in which water or other foreign materials have been permitted to 
accumulate shall be thoroughly cleaned or, where such accumulation cannot be 
removed by methods acceptable to the Owner /Engineer, the conduit shall be 
replaced. 

3. For conduits sizes 3 inches and larger, draw a flexible testing mandrel 
approximately 12 inches long with a diameter less than the inside diameter of the 
conduit through the conduit. After which, draw a stiff bristle brush through until 
conduit is clear of particles of foreign materials. For conduits less than 3 inches, 
draw a stiff bristle brush through until conduit is clear of particles and foreign 
material. 

K. Empty Conduit 

1. All conduits installed for future use shall have a polypropylene pull line with a 
minimum tensile strength of 200 lbs., Jet Line, Cat. No. 232, polyolefin, or 
approved equal. Pull line shall be secures at both ends to ensure future 
accessibility. 

L. Rooftop Conduits 

1. Provide redwood sleepers on waterproof mastic base for all conduit runs exposed 
on roofs. 

M. Identification 

1. All conduits shall be identified in accordance with other section of these 
specifications. 

N. Grounding 

1. All conduits shall be grounded in accordance with specification Section 16050 – 
Basic Electrical Materials and Methods. 

2. A solid or stranded bare copper or green insulated copper solid or stranded ground 
wire shall be provided in all conduits and raceways. 
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O. Galvanized Rigid Steel Conduit 

1. Galvanized rigid steel conduit shall be installed in areas exposed to weather, 
vehicle traffic, in hazardous classified areas, for penetrations through foundations, 
and 10 feet before transition from below grade to 8 feet above grade, unless 
otherwise noted on the drawings. 

2. Steel conduit in contact with earth shall be protected by "Scotchwrap" 10 mil tape 
applied in double thickness using 50 percent lap turns to 6 inches above grade and 
6 inches beyond transition. 

3. Expansion joints shall be used where required. 

P. Intermediate Steel Conduit 

1. Intermediate steel conduit may be installed in lieu of galvanized rigid steel 
conduit in all above ground areas where rigid steel conduit is permitted, except for 
wires over 600- volts, unless otherwise specified. 

Q. Polyvinyl Chloride (PVC) Coated Galvanized Rigid Steel Conduits and Intermediate 
Steel Conduit 

1. PVC -coated, steel conduit and fittings shall be installed where highly corrosive 
conditions exist, indoors or outdoors. 

2. The Contractor shall patch any damaged coating according to the manufacturer's 
instructions. 

R. Electrical Metallic Tubing 

1. Electrical metallic tubing shall be installed for all circuits, indoors above concrete 
slab, where not subject to conditions outlined for rigid galvanized steel conduits. 

S. Rigid Aluminum Conduit 

1. Not acceptable on this project. 

T. Flexible Metal Conduit, Steel or Aluminum 

1. Flexible conduit inserts not greater than 30 inches in length, shall be installed in 
all conduit runs, which are supported by both building steel and by structures 
subject to vibration or thermal expansion. This shall include locations where 
conduit supported by building steel enters or becomes supported by isolated 
structures on separate foundations. 

2. Flexible conduit shall be installed in conduit runs, which cross expansion joints. 
3. Special areas, such as plant office control rooms in which external noise is to be 

minimized, shall have flexible conduit in conduit runs where the runs cross from 
the main building framing to the control room or office framing. 

4. Flexible conduit shall be installed adjacent to all equipment and devices, which 
move in relation to the supply conduit due to vibration, normal operation of the 
mechanism, or thermal expansion. 
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5. Conduit shall be connected to pressure switches, thermocouples, solenoids, and 
similar devices with flexible conduit. Flexible conduit shall be installed adjacent 
to the motor terminal housing for motors requiring 4-inch and smaller conduit. 

6. Flexible metal conduit inserts not greater than 6 feet in length shall be installed 
for light fixture tap conductors. 

U. Liquid-Tight Flexible Metal Conduit 

1. Liquid-tight flexible metal conduit shall be used in place of regular flexible 
conduit for connections to motors and transformers, in areas exposed to weather, 
moisture or oil, and under raised floors. 

2. Liquid-tight flexible metal conduit may be used in place of flexible metal conduit 
where not otherwise required. 

V. Non-Metallic Conduit 

1. Schedule 40 shall be used for all power, signal feeders and branch circuits, in 
earth or enclosed in concrete, unless otherwise noted on the drawings. Conduits 
must be buried in earth in accordance with the NEC. 

W. Conduit Support 

1. Fasten conduit supports to building structures and surfaces in accordance with 
Section 16050 – Basic Electrical Materials and Methods. 

2. Support raceway using coated steel or malleable iron straps, lay-in adjustable 
hangers, clevis hangers, and split hangers. 

3. Do not use wire, ceiling support wires or perforated pipe straps to support 
conduit. Remove any temporary installation support wire. 

X. Spacing of Supports 

1. All conduit runs shall be rigidly supported, except where buried in concrete,. 
2. Each conduit shall be supported within one (1) foot of junction boxes and fittings. 
3. Spacers used in duct bank installations shall be placed no more than 6 to 10 feet 

apart. 
4. Support spacing along conduit runs shall be as follows. 

 
Conduit Size Maximum Distance Between Supports 
½ inch through 1-1/4 inch 5 feet 
1-1/2 inch and larger 8 feet 

Y. Ground and bond raceway and boxes in accordance with Section 16050 – Basic 
Electrical Materials and Methods. 
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3.4 CABINET AND BOX INSTALLATION  

A. Install electrical boxes as shown on drawings, and as required for splices, taps, wire 
pulling, equipment connections and compliance with regulatory requirements. 

B. Locate boxes and conduit bodies so as to ensure ready accessibility of electrical wiring, 
maintain headroom and to present neat mechanical appearance. 

C. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 
only. In inaccessible ceiling areas, install outlet and junction boxes no more than 6 
inches from ceiling access panel or from removable recessed luminaire. 

D. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices 
with each other. 

E. Use flush mounting outlet boxes in finished areas. 

1. Do not install flush mounting boxes back-to-back in walls. 
2. Provide minimum 6-inch separation between adjacent boxes. 
3. Provide minimum 24-inch separation in acoustic rated walls. 
4. Use stamped steel bridges to fasten flush mounting outlet box between studs. 
5. Secure flush mounting box to interior wall and partition studs. 
6. Accurately position to allow for surface finish thickness. 
7. Install flush mounting box without damaging wall insulation or reducing its 

effectiveness. 
8. Use adjustable steel channel fasteners for hung ceiling outlet box. 

F. Support boxes independently of conduits. 

G. Use code sized gang box where more than one device is mounted together. Do not use 
sectional box. Use code sized gang box with plaster ring for single device outlets. 

H. Use cast outlet box in exterior locations where exposed to the weather and wet locations 
(interior or exterior). 

I. Coordinate installation of electrical boxes and fittings with cable and raceway 
installation work. Provide knockout closures to cap unused knockout holes where 
blanks have been removed. 

J. Avoid using round boxes where conduit must enter box through side of box, which 
would result in difficult and insecure connections where fastened with a locknut or 
bushing on rounded surface. 

K. Fasten boxes rigidly to substrate or structural surfaces to which they are being mounted, 
or solidly embed electrical boxes in concrete or masonry as appropriate. 

L. Except as prevented by the location of other work, all junction boxes and outlet boxes 
shall be centered on structures. 
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M. Conduit openings in boxes shall be made with a hole saw or shall be punched. 

N. Cabinets and boxes shall be rigidly mounted. 

1. Mounting on concrete shall be secured by self-drilling anchors. 
2. Mounting on steel shall be by drilled and tapped screw holes, or by special 

support channels welded to the steel, or by both. 
3. Cabinets shall be leveled and fastened to the mounting surface with not less than 

¼-inch air space between the enclosure and mounting surface. 
4. All mounting holes in the enclosure shall be used. 

O. Large Pull Boxes - Boxes larger than 100 cubic inches in volume or 12 inches in any 
dimension. 

1. Interior Dry Locations - Use hinged enclosure. 
2. Other Locations - Use surface mounted box of appropriate location classification. 

3.5 ANCHORS 

A. Where supports for raceways, boxes, and cabinets are mounted on concrete surfaces, 
they shall be fastened with self-drilling tubular expansion shell anchors with externally 
split expansion shells, single-cone expanders, and annular break-off grooved chucking 
cones. Anchors shall be Phillips "Red Head" or approved equal. 

3.6 PULL BOX AND VAULT INSTALLATION 

A. Openings or “knockouts” in precast concrete vaults shall be located as shown on the 
drawings and shall be sized sufficiently to permit passage of the largest dimension of 
pipe and/or flange. 

B. Upon completion of installation, all voids or openings in the vault walls around pipes 
shall be filled with 3,000 psi non-shrink grout. 

C. After the structure and all appurtenances are in place and approved, backfill shall be 
placed to the original ground line or to the limits designated on the plans. 

D. All joints between precast concrete vault sections shall be made watertight. The plastic 
joint sealing compound shall be installed according to the manufacturer's 
recommendations to provide a watertight joint which remains impermeable throughout 
the design life of the structure. The outside of the entire structure shall be coated with 
an approved water proofing material. 

E. Access doors shall be built up such that the hatch is flush with the surrounding surface 
unless otherwise specified on the drawings or by the District. The Contractor is 
responsible for placing the cover at the proper elevation where paving is to be installed 
and shall make all necessary adjustments so that the cover meets these requirements. 
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F. Ladders shall be installed using Type 316 stainless steel capsule anchors. 

G. Ladders shall be attached a minimum of 3 places to the vault wall. 

H. Ladder shall be centered under access door opening. 

3.7 ADJUSTING 

A. Install knockout closures in unused openings in boxes. 

3.8 CLEANING 

A. Clean interior of boxes to remove dust, debris, and other material. 

B. Clean exposed surfaces and restore manufacturer’s finish. 

END OF SECTION 



   
 

 
IDENTIFICATION FOR ELECTRICAL SYSTEMS  260553 - 1 

SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The extent of the electrical systems and equipment requiring identification is shown on 
the drawings, and the extent of identification required is specified herein and in 
individual sections of work requiring identification. The types of electrical 
identification specified in this section include the following: 

1. Exposed conduit color banding. 
2. Cable/conductor identification. 
3. Operational instructions and warnings. 
4. Equipment/system identification signs. 

1.2 REFERENCES - CODES AND STANDARDS  

A. ANSI Z535.1 - Safety Color Code  

B. APWA ULCC - Uniform Color Code for Buried Utilities. 

C. NFPA 70 National Electrical Code (NEC). Latest approved edition. 

1.3 SYSTEM DESCRIPTION 

A. Label the following electrical equipment with nameplates which clearly identify each 
item, the function or use of the item, and the circuit identification of the feed to the 
item: 

1. Distribution Panelboards, Power and Lighting Panels, Local Control Panels, 
Terminal Cabinets and all electrical equipment enclosure shall be identified using 
laminated plastic nameplates. The equipment number, voltage rating, current 
rating, number of phases, connection type, short circuit interrupting rating, and 
circuit number shall be shown 

2. All underground raceway or cable shall be marked with buried warning tape along 
its entire length. 

3. All exposed raceway longer than 10 feet in length shall be identified. 
4. Panelboard Directories: Furnish all panelboards with a complete typewritten 

directory mounted in the inner door under a clear plastic cover set in a metal 
frame. 

B. Branch circuits and devices: 
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1. Label all individual receptacle outlets and light switches at their faceplate to 
indicate the panelboard of origin and branch circuit number, as shown on 
drawings.  Label modular furniture feeds at the power pole drop in a visible and 
consistent location.  Labels shall be self adhesive, thermal machine printed type 
such as Brothers, Panduit, or T&B and shall be clear plastic with black lettering. 

2. All branch circuits in outlet boxes shall be identified with circuit number using 
wrap-around labels (T&B, BRADY or 3M). 

3. As an alternative to separate nameplates, device plates may be engraved directly 
with lettering filled with black enamel. 

1.4 SUBMITTALS 

A. Catalog data for nameplates, labels, and markers. 

B. Manufacturer's Instructions: Indicate application conditions and limitations of use 
stipulated by product testing agency specified under regulatory requirements. Include 
instructions for storage, handling, protection, examination, preparation and installation 
of product. 

1.5 REGULATORY REQUIREMENTS 

A. Conform to requirements of NFPA 70 – National Electrical Code. 

B. Furnish products listed and classified by Underwriters' Laboratories, Inc. (UL), 
Electrical Testing Laboratories, Inc. (ETL), or other recognized, approved testing and 
listing agencies as suitable for the purpose specified and shown. 

PART 2 - PRODUCTS 

2.1 NAMEPLATES AND LABELS 

A. Nameplates 

1. Engraved three-layer laminated plastic, white letters on black background for 
normal power and white letters on red background for emergency power. 
Communications and control cabinets shall be labeled with white letters on green 
background. 

2. Locations 

a. Each electrical distribution and control equipment enclosure. 
b. Communication cabinets. 

3. Letter Size 

a. Use 1/8-inch letters for identifying individual equipment and loads. 
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b. Use ¼-inch letters for identifying grouped equipment, loads, panelboards, 
and transfer switches. 

c. Use ½-inch letters for identifying the main switchboard, motor control 
centers, transformers and large distribution switchboards. 

B. Labels 

1. Embossed adhesive tape, with 3/16-inch white letters on colored background to 
match color scheme of plastic laminate labels in 2.1.1. Use only for identification 
of individual wall switches and receptacles, control device stations, and multi-
outlet devices. 

2. Thickness 

a. 1/16-inch for units up to 20 square inches or 8-inch length; 1/8-inch for 
larger units. 

2.2 WIRE MARKERS 

A. Manufacturers 

1. Brady 
2. Thomas & Betts 
3. 3-M Co. 

B. Description: Cloth, tape, split sleeve, or tubing type wire markers, self-adhesive. 

C. Locations: Each conductor at panelboard gutters, pull boxes, outlet and junction boxes, 
control panels, motor controllers and starters, and each load connection. 

D. Legend 

1. Power and Lighting Circuits: Branch circuit or feeder feed from. 
2. Control Circuits: Control wire number indicated on shop drawings. 
3. Neutral Conductors: Clearly indicate the branch circuit or feeder number the 

neutral serves. In multi-wire circuits where the neutral is shared, mark the neutral 
with the circuit number of the “A” phase. 

2.3 CONDUIT MARKERS 

A. Provide manufacturer's standard preprinted, flexible or semi-rigid, permanent, plastic-
sheet conduit markers, minimum of 3 mils thick and 1-1/2-inch wide extending 360 
degrees around conduits; designed for self-adhesive attachment to conduit. Except as 
otherwise indicated, provide lettering that indicates the voltage of the conductor(s) in 
the conduit. Provide 8-inch minimum length for 2-inch and smaller conduit, 12-inch 
minimum length for larger conduit. 
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B. Location: Furnish markers for each conduit longer than 10 feet. 

C. Spacing: 20 feet on center. 

D. Color: Unless otherwise indicated or required by governing regulation, provide orange 
markers with black letters. 

1. Fire Alarm System: Red w/black letters. 
2. Telephone System: Green w/yellow letters. 
3. Data/Communication. System: White w/black letters. 

E. Legend: 

1. 208 Volt System: Normal 208/120-volts. 
2. Fire Alarm System: Fire alarm. 
3. Telephone System: Telephone. 
4. Data/Communication System: Data/communications. 

2.4 FASTENERS 

A. Secure all labels and nameplates with self-tapping stainless steel screws. Use contact 
type permanent adhesive where screws cannot or should not penetrate the substrate. 

2.5 LETTERING AND GRAPHICS 

A. Coordinate names, abbreviations and other designations used in the electrical 
identification work, with the corresponding designations shown, specified or scheduled. 
Provide numbers, lettering and wording as indicated or, if not otherwise indicated, as 
recommended by manufacturers or as required for proper identification and 
operation/maintenance of the electrical systems and equipment. 

2.6 UNDERGROUND WARNING TAPE 

A. Three-inch minimum width, 5 mil thickness, foil bonded polyethylene tape, detectable 
type, with suitable continuous warning legend describing buried electrical lines. Tape 
color shall conform to APWA uniform color code using ANSI Z535.1 safety colors. 
Text shall be black, 2-inch minimum letters. 

B. Identify underground conduits using underground warning tape. Install one tape per 
trench at 3 inches below finished grade. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive nameplates and labels. 

B. Coordination: Where identification is to be applied to surfaces that require finish, install 
identification after completion of painting. 

C. Regulations: Comply with governing regulations and the requests of governing 
authorities for the identification of electrical work. 

3.2 APPLICATION 

A. Install nameplate and label parallel to equipment lines. 

B. Secure nameplate to equipment front using screws, rivets, or adhesive. 

C. Secure nameplate to outside moveable surface of door on panelboard. 

D. Conduit Identification: 

1. Where electrical conduit is exposed in spaces with exposed mechanical piping, 
which is identified by a color-coded method, apply color-coded identification on 
the electrical conduit in a manner similar to the piping identification. Except as 
otherwise indicated, use orange as the coded color for conduit. 

2. Paint red band or provide red tape on each fire alarm conduit longer than 10 feet, 
minimum 20 feet on center. 

E. Cable/Conductor Identification: 

1. Apply cable/conductor identification on each cable and conductor in each 
box/enclosure/cabinet where the wires of more than one circuit or 
communication/signal system are present, except where another form of 
identification (such as color-coded conductors) is provided. 

2. Match identification with marking system used in panelboards, shop drawings, 
contract documents, and similar previously established identification for project 
electrical work. 

F. Operational Identification and Warnings 

1. Wherever reasonably required to ensure safe and efficient operation and mainte-
nance of the electrical systems, and electrically connected mechanical systems 
and general systems and equipment, including the prevention of misuse of 
electrical facilities by unauthorized personnel, install self-adhesive plastic signs or 
similar equivalent identification, instruction or warnings on switches, outlets and 
other controls, devices and covers of electrical enclosures. Where detailed 
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instructions or explanations are needed, provide plasticized tags with clearly 
written messages adequate for the intended purposes. 

G. Equipment/System Identification Signs 

1. Install an engraved plastic-laminate sign on each major unit of electrical equip-
ment in the building; including the central or master unit of each electrical system 
and the communication/signal systems, unless the unit is specified with its own 
self-explanatory identification or signal system. 

2. Except as otherwise indicated or specified, provide single line of test, ½-inch high 
lettering on 1-1/2-inch high sign (2-inch high where two lines are required), white 
lettering in black field. 

3. Provide text matching terminology and numbering of the contract documents and 
shop drawings. 

H. Install signs at locations indicated or, where not otherwise indicated, at location for best 
convenience of viewing without interference with operation and maintenance of 
equipment. Secure to substrata with fasteners, except use adhesive where fasteners 
should not or cannot penetrate the substrata. 

END OF SECTION 
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SECTION 262413 - SWITCHBOARDS 

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. Service and distribution switchboards rated 600 V and less. 
2. Surge protection devices. 
3. Disconnecting and overcurrent protective devices. 
4. Instrumentation. 
5. Accessory components and features. 
6. Identification. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each switchboard, overcurrent protective device, surge protection 
device, ground-fault protector, accessory, and component. 

1. Include dimensions and manufacturers' technical data on features, performance, 
electrical characteristics, ratings, accessories, and finishes. 

B. Shop Drawings: For each switchboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details, including required 
clearances and service space around equipment. Show tabulations of installed 
devices, equipment features, and ratings. 

2. Detail enclosure types for types other than NEMA 250, Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Detail short-circuit current rating of switchboards and overcurrent protective 

devices. 
5. Include descriptive documentation of optional barriers specified for electrical 

insulation and isolation. 
6. Detail utility company's metering provisions with indication of approval by utility 

company. 
7. Include evidence of NRTL listing for series rating of installed devices. 
8. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices and auxiliary components. 
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C. Samples: Representative portion of mimic bus with specified material and finish, for 
color selection. 

D. Delegated Design Submittal: 

1. For arc-flash hazard analysis. 
2. For arc-flash labels. 

1.4 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Data: Certificates, for switchboards, overcurrent protective 
devices, accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

B. Field Quality-Control Reports: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that 

comply with requirements. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 
and trained in electrical safety as required by NFPA 70E. 

B. Testing Agency Qualifications: Accredited by NETA. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site 
testing. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver switchboards in sections or lengths that can be moved past obstructions in 
delivery path. 

B. Handle and prepare switchboards for installation according to NEMA PB 2.1. 



   
 

SWITCHBOARDS 262413 - 3 
 

1.7 FIELD CONDITIONS 

A. Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and 
structures to provide pathway for moving switchboards into place. 

B. Environmental Limitations: 

1. Do not deliver or install switchboards until spaces are enclosed and weathertight, 
wet work in spaces is complete and dry, work above switchboards is complete. 

2. Rate equipment for continuous operation under the following conditions unless 
otherwise indicated: 

a. Ambient Temperature: Not exceeding 115 deg F. 
b. Altitude: Not exceeding 6600 feet . 

C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary electric service according to requirements 
indicated: 

1. Notify County of Mendocino Facilities Department no fewer than seven days in 
advance of proposed interruption of electric service. 

2. Indicate method of providing temporary electric service. 
3. Do not proceed with interruption of electric service without County of Mendocino 

Facilities Department written permission. 
4. Comply with NFPA 70E. 

1.8 COORDINATION 

A. Coordinate layout and installation of switchboards and components with other 
construction that penetrates walls or is supported by them, including electrical and other 
types of equipment, raceways, piping, encumbrances to workspace clearance 
requirements, and adjacent surfaces. Maintain required workspace clearances and 
required clearances for equipment access doors and panels. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast 
anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are 
specified with concrete. 

1.9 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace switchboard 
enclosures, buswork, overcurrent protective devices, accessories, and factory installed 
interconnection wiring that fail in materials or workmanship within specified warranty 
period. 
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1. Warranty Period: Three years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Switchboards shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. Shake-table testing shall comply 
with ICC-ES AC156. 

2. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 

2.2 SWITCHBOARDS 

A. Eaton/Cutler Hammer; IEM, Square D, Siemens 

B. Source Limitations: Obtain switchboards, overcurrent protective devices, components, 
and accessories from single source from single manufacturer. 

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 
switchboards including clearances between switchboards and adjacent surfaces and 
other items. Comply with indicated maximum dimensions. 

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

E. Comply with NEMA PB 2. 

F. Comply with NFPA 70. 

G. Comply with UL 891. 

H. Front-Connected, Front-Accessible Switchboards: 

1. Main Devices: Fixed, individually mounted. 
2. Branch Devices: Panel mounted. 
3. Sections front and rear aligned. 

I. Nominal System Voltage: 208Y/120 V. 

J. Main-Bus Continuous: as indicated. 
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K. Seismic Requirements: Fabricate and test switchboards according to IEEE 344 to 
withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical 
Systems." 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. Shake-table testing shall comply 
with ICC-ES AC156. 

a. The term "withstand" means "the unit will remain in place without 
separation of any parts from the device when subjected to the seismic forces 
specified." 

b. The term "withstand" means "the unit will remain in place without 
separation of any parts from the device when subjected to the seismic forces 
specified and the unit will be fully operational after the seismic event." 

L. Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard 
gray finish over a rust-inhibiting primer on treated metal surface. 

M. Outdoor Enclosures: Type 3R. 

1. Finish: Factory-applied finish in manufacturer's standard color; undersurfaces 
treated with corrosion-resistant undercoating. 

2. Enclosure: Flat roof; bolt-on rear covers and lockable doors to allow access to 
circuit breaker, metering, accessory, and blank compartments. 

N. Insulation and isolation for main bus of main device and vertical buses of feeder 
sections. 

O. Service Entrance Rating: Switchboards intended for use as service entrance equipment 
shall contain from one to six service disconnecting means with overcurrent protection, a 
neutral bus with disconnecting link, a grounding electrode conductor terminal, and a 
main bonding jumper. 

P. Utility Metering Compartment: Barrier compartment and section complying with utility 
company's requirements; hinged sealable door; buses provisioned for mounting utility 
company's current transformers and potential transformers or potential taps as required 
by utility company. If separate vertical section is required for utility metering, match 
and align with basic switchboard. Provide service entrance label and necessary 
applicable service entrance features. 

Q. Bus Transition and Incoming Pull Sections: Matched and aligned with basic 
switchboard. 

R. Buses and Connections: Three phase, four wire unless otherwise indicated. 

1. Provide phase bus arrangement A, B, C from front to back, top to bottom, and left 
to right when viewed from the front of the switchboard. 
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2. Phase- and Neutral-Bus Material: Tin-plated, high-strength, electrical-grade 
aluminum alloy with tin-plated aluminum circuit-breaker line connections. 

3. Copper feeder circuit-breaker line connections. 
4. Load Terminals: Insulated, rigidly braced, runback bus extensions, of same 

material as through buses, equipped with mechanical connectors for outgoing 
circuit conductors. Provide load terminals for future circuit-breaker positions at 
full-ampere rating of circuit-breaker position. 

5. Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98 
percent conductivity, equipped with mechanical compression connectors for 
feeder and branch-circuit ground conductors. 

6. Main-Phase Buses and Equipment-Ground Buses: Uniform capacity for entire 
length of switchboard's main and distribution sections. Provide for future 
extensions from both ends. 

7. Disconnect Links: 

a. Isolate neutral bus from incoming neutral conductors. 
b. Bond neutral bus to equipment-ground bus for switchboards utilized as 

service equipment or separately derived systems. 
8. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise 

indicated, equipped with mechanical connectors for outgoing circuit neutral 
cables. Brace bus extensions for busway feeder neutral bus. 

9. Isolation Barrier Access Provisions: Permit checking of bus-bolt tightness. 

S. Future Devices: Equip compartments with mounting brackets, supports, bus 
connections, and appurtenances at full rating of circuit-breaker compartment. 

T. Bus-Bar Insulation: Factory-applied, flame-retardant, tape wrapping of individual bus 
bars or flame-retardant, spray-applied insulation. Minimum insulation temperature 
rating of 105 deg C. 

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting 
capacity to meet available fault currents. 

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level 
overloads and instantaneous magnetic trip element for short circuits. Adjustable 
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting. 

3. GFCI Circuit Breakers: Single- and double-pole configurations with Class A 
ground-fault protection (6-mA trip). 

4. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-
fault protection (30-mA trip). 

5. MCCB Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
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b. Lugs: Mechanical style, suitable for number, size, trip ratings, and 
conductor material. 

2.4 INSTRUMENTATION 

A. Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- 
or four-wire systems and with the following features: 

1. Switch-selectable digital display of the following values with maximum accuracy 
tolerances as indicated: 

a. Phase Currents, Each Phase: Plus or minus 0.5 percent. 
b. Phase-to-Phase Voltages, Three Phase: Plus or minus 0.5 percent. 
c. Phase-to-Neutral Voltages, Three Phase: Plus or minus 0.5 percent. 
d. Megawatts: Plus or minus 1 percent. 
e. Megavars: Plus or minus 1 percent. 
f. Power Factor: Plus or minus 1 percent. 
g. Frequency: Plus or minus 0.1 percent. 
h. Accumulated Energy, Megawatt Hours: Plus or minus 1 percent; 

accumulated values unaffected by power outages up to 72 hours. 
i. Megawatt Demand: Plus or minus 1 percent; demand interval 

programmable from five to 60 minutes. 
j. Contact devices to operate remote impulse-totalizing demand meter. 

2. Mounting: Display and control unit flush or semiflush mounted in instrument 
compartment door. 

B. Watt-Hour Meters and Wattmeters: 

1. Provisions per the Utility Company. 

C. Service Equipment Label: NRTL labeled for use as service equipment for switchboards 
with one or more service disconnecting and overcurrent protective devices. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Receive, inspect, handle, and store switchboards according to NEMA PB 2.1. 

1. Lift or move panelboards with spreader bars and manufacturer-supplied lifting 
straps following manufacturer's instructions. 

2. Use rollers, slings, or other manufacturer-approved methods if lifting straps are 
not furnished. 

3. Protect from moisture, dust, dirt, and debris during storage and installation. 
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4. Install temporary heating during storage per manufacturer's instructions. 

B. Examine switchboards before installation. Reject switchboards that are moisture 
damaged or physically damaged. 

C. Examine elements and surfaces to receive switchboards for compliance with installation 
tolerances and other conditions affecting performance of the Work or that affect the 
performance of the equipment. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install switchboards and accessories according to NEMA PB 2.1. 

B. Equipment Mounting: Install switchboards on concrete base as indicated on the 
Contract Drawings. 

1. Install conduits entering underneath the switchboard, entering under the vertical 
section where the conductors will terminate. Install with couplings flush with the 
concrete base. Extend 2 inches (50-mm) above concrete base after switchboard is 
anchored in place. 

C. Operating Instructions: Frame and mount the printed basic operating instructions for 
switchboards, including control and key interlocking sequences and emergency 
procedures. Fabricate frame of finished wood or metal and cover instructions with clear 
acrylic plastic. Mount on front of switchboards. 

D. Install filler plates in unused spaces of panel-mounted sections. 

E. Install overcurrent protective devices, surge protection devices, and instrumentation. 

1. Set field-adjustable switches and circuit-breaker trip ranges. 

F. Install spare-fuse cabinet. 

G. Comply with NECA 1. 

3.3 CONNECTIONS 

A. Comply with requirements for terminating feeder bus specified in Section 262500 
"Enclosed Bus Assemblies." Drawings indicate general arrangement of bus, fittings, and 
specialties. 

B. Comply with requirements for terminating cable trays specified in Section 260536 
"Cable Trays for Electrical Systems." Drawings indicate general arrangement of cable 
trays, fittings, and specialties. 
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C. Bond conduits entering underneath the switchboard to the equipment ground bus with a 
bonding conductor sized per NFPA 70. 

D. Support and secure conductors within the switchboard according to NFPA 70. 

E. Extend insulated equipment grounding cable to busway ground connection and support 
cable at intervals in vertical run. 

3.4 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs complying with requirements for identification specified in 
Section 260553 "Identification for Electrical Systems." 

B. Switchboard Nameplates: Label each switchboard compartment with a nameplate 
complying with requirements for identification specified in Section 260553 
"Identification for Electrical Systems." 

C. Device Nameplates: Label each disconnecting and overcurrent protective device and 
each meter and control device mounted in compartment doors with a nameplate 
complying with requirements for identification specified in Section 260553 
"Identification for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Acceptance Testing: 

a. Test insulation resistance for each switchboard bus, component, connecting 
supply, feeder, and control circuit. Open control and metering circuits 
within the switchboard, and remove neutral connection to surge protection 
and other electronic devices prior to insulation test. Reconnect after test. 

b. Test continuity of each circuit. 

2. Test ground-fault protection of equipment for service equipment per NFPA 70. 
3. Perform each visual and mechanical inspection and electrical test stated in 

NETA Acceptance Testing Specification. Certify compliance with test 
parameters. 

4. Correct malfunctioning units on-site where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

5. Perform the following infrared scan tests and inspections, and prepare reports: 
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a. Initial Infrared Scanning: After Substantial Completion, but not more than 
60 days after Final Acceptance, perform an infrared scan of each 
switchboard. Remove front and rear panels so joints and connections are 
accessible to portable scanner. 

C. Switchboard will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports, including a certified report that identifies 
switchboards included and that describes scanning results. Include notation of 
deficiencies detected, remedial action taken, and observations after remedial action. 

3.6 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

END OF SECTION 262413 
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SECTION 262416 - 600-VOLT RATED PANELBOARDS & 
CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes distribution and branch circuit panelboards and circuit breakers. 

1.2 RELATED SECTIONS 

A. Section 260500: Common Work Results for Electrical 

B. Section 260526: Grounding and Bonding for Electrical Systems 

C. Section 260553: Identification for Electrical Systems 

1.3 REFERENCES - CODES AND STANDARDS  

A. ANSI C2 National Electrical Safety Code. 

B. NECA Standard of Installation 

C. NEMA AB 1 Molded Case Circuit Breakers. 

D. NEMA ICS 6 Enclosures 

E. NEMA PB 1 Panelboards. 

F. NEMA PB 1.1 Instructions for Safe Installation, Operation and Maintenance of 
Panelboards Rated 600 Volts or Less. 

G. NETA ATS (National Electrical Testing Association) - Acceptance Testing 
Specifications for Electrical Power Distribution Equipment and Systems 

H. NFPA 70 National Electrical Code 

1.4 SUBMITTALS 

A. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus 
ampacity, integrated short circuit ampere rating, circuit breaker and fusible switch 
arrangement and sizes. 

B. Product Data: Submit catalog data showing specified features of standard products. 
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C. Test Report: 

1. Factory Tests: 

a. Certified factory test reports shall be submitted for manufacturer performed 
routine factory tests, including tests required by standards listed in 
paragraph “References”. Results of factory tests performed shall be certified 
by the manufacturer, or an approved testing laboratory, and submitted 
within 7 days following successful completion of the tests. The 
manufacturer’s pass-fail criteria for tests specified in paragraph “Field 
Testing” shall be included. 

1.5 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of panelboards and record actual 
circuiting arrangements.  

B. Operation and Maintenance Data: Submit spare parts listing; source and current prices 
of replacement parts and supplies; and recommended maintenance procedures and 
intervals. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum five (5) years experience. 

1.7 MAINTENANCE MATERIALS 

A. Furnish two (2) of each panel board key. Panelboards keyed alike to Owner’s current 
keying system. 

PART 2 - PRODUCTS 

2.1 DISTRIBUTION AND BRANCH CIRCUIT PANELBOARDS 

A. Manufacturers: 

1. Cutler Hammer 
2. Siemens. 
3. Square D Co. 

B. Product Description 
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1. NEMA PB 1, circuit breaker type distribution, lighting and appliance branch 
circuit panelboard. 

C. Service Conditions: 

1. Temperature: 104 degrees F (40 degrees C) ambient 
2. Altitude: 100 feet (35 m) above sea level. 

D. Panelboard Bus 

1. Silver plated copper current carrying components, ratings as indicated on 
drawings. 

2. Main bus ampacity shall be equal to the main circuit breaker frame size rating. 
3. Furnish copper ground bus in each panelboard. 

E. Minimum integrated short circuit rating 

1. Panelboards rated 240-Volts - 10,000 amperes RMS symmetrical 
2. Panelboards rated 480-Volts - 42,000 amperes RMS symmetrical 
3. Circuit Breaker rating shall match or exceed the panel interrupting rating 
4. Series rated circuit breakers are not acceptable 

F. Enclosure: 

1. Indoor Installation: 

a. NEMA PB 1, Type 1, gasketed, steel construction, minimum 6 inches (153 
mm) deep, 20 (503 mm) inches wide suitable for flush or surface mounting 
as indicated on drawings. 

b. Flush or surface cabinet front with concealed trim clamps, concealed hinge, 
metal directory frame, and flush lock keyed alike. Finish in manufacturer's 
standard gray enamel. 

c. Fully hinged door with flush lock and metal directory frame. 
d. Finished in manufacturer's standard gray enamel (ANSI 61). 

2. Outdoor Installation:  

a. Panel shall be housed inside an outer weatherproof, corrosion resistant, 
NEMA 4X, 316 stainless steel enclosure constructed as follows: 

b. Steel support frame with body stiffeners for added strength and minimum 
12 gauge 316 stainless steel panels all around. 

c. Steel panels shall have seams that are continuously welded and ground 
smooth with no holes or knockouts. 

d. The outer door shall provide two-door protection, isolation of electrical 
equipment and easy access to the interior section doors and devices. 

e. Provide rolled lip around three sides of each outer door and along the top of 
enclosure opening to channel away liquids and contaminants. 
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f. Provide oil-resistant door gasket attached with oil resistant adhesive and 
held in place with steel retaining strips. 

g. Provide heavy gauge steel continuous piano hinged, 3-point latch, hasp and 
staple for pad-locking. 

h. Provide continuous external support channels for floor mounting, leveling 
and anchoring the assembly. 

i. Provide heavy duty removable lifting angles and/or lugs. 
j. Provide suitable grounding stud on door and body. 
k. Provide adequate cable entry space and conduit fittings approved for 

NEMA Type 4X enclosure for top or bottom conduit entry as indicated on 
the drawings. 

l. Provide space heaters with thermostat control in each section to prevent 
condensation. 

2.2 MOLDED CASE CIRCUIT BREAKERS 

A. NEMA AB 1, bolt-on type thermal magnetic and instantaneous magnetic trip circuit 
breaker. Circuit breaker thermal elements shall be of the bimetallic type and shall be 
capable of withstanding sustained overload and short-circuit currents without injury and 
without affecting the calibration of the bimetallic element. The thermal element shall 
have inverse time characteristics. The instantaneous elements shall trip the circuit 
breaker at the minimum standard trip setting. 

B. Provide common trip handle for multiple pole circuit breakers. 

C. Provide type SWD for lighting circuits and type HACR circuit breakers for air 
conditioning equipment circuits. 

D. Provide Class A ground fault interrupter circuit breakers as indicated on drawings. 

E. Trip rating shall be as indicated on drawings. 

F. Minimum integrated short circuit rating 

1. Circuit Breakers rated 240-Volts - 10,000 amperes RMS symmetrical 
2. Circuit Breakers rated 480-Volts - 42,000 amperes RMS symmetrical 
3. Circuit Breaker rating shall match or exceed the panel interrupting rating 
4. Series rated breakers are not acceptable 

PART 3 - EXECUTION 

3.1 EXISTING WORK 

A. Disconnect and remove abandoned panelboards. Verify all branch circuits are no longer 
in use before disconnecting. 
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B. Maintain access to existing panelboard that remain active and require access. Modify 
installation or provide access panel. 

C. Clean and repair existing panelboards to remain or to be reinstalled. 

3.2 INSTALLATION 

A. Install panelboards in accordance with NEMA PB 1.1 and NECA "Standard of 
Installation", NFPA 70 and IEEE C2. 

B. Install panelboards plumb. 

C. Install recessed panelboards flush with wall finishes. 

D. Mounting height: 6 feet (1,800 mm) to top of panelboard. Install panelboards taller than 
6 feet (1,800 mm) with bottom no more than 4 inches (100 mm) above floor. 

E. Install filler plates for unused spaces in panelboards. 

F. Provide typed circuit directory for each panelboard. Revise directory to reflect 
circuiting changes to balance phase loads. 

G. Install engraved plastic nameplates in accordance with Section 260553. 

H. Ground and bond panelboard enclosure according to Section 260526. Connect 
equipment ground bars of panels in accordance with NEC. 

3.3 FIELD QUALITY CONTROL 

A. Field Inspect and testing shall be in performer under the provisions of NETA ATS 7.6 
(1) (1) – Circuit Breaker, Low Voltage, Insulated Case/Molded Case, as outlined below: 

1. Visual and Mechanical Inspection: 

a. Compare equipment nameplate data with drawings and specifications. 
b. Inspect physical and mechanical condition. 
c. Inspect circuit breaker for correct mounting. 
d. Operate circuit breaker to insure smooth operation. 
e. Inspect case for cracks or other defects. 
f. Verify appropriate anchorage, required area clearances, physical damage, 

and correct alignment. 
g. Inspect all doors, panels, and sections for corrosion, dents, scratches, fit, 

and missing hardware. 
h. Verify that fuse and/or circuit breaker sizes and types correspond to 

drawings. 
i. Perform circuit breaker inspections and operation test. 
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3.4 ADJUSTING 

A. Rearrange circuits in panelboard to balance phase loads to within 20 percent of each 
other. 

B. Maintain proper phasing for multi-wire branch circuits. 

END OF SECTION 
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SECTION 263213 - DIESEL ENGINE GENERATORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. General provisions of the Contract, including General and Supplementary Conditions, 
apply to this Section. 

1.2 SUMMARY 

A. Section includes packaged engine generators used to supply non-emergency power, 
with the following features: 

1. Diesel engine. 
2. Diesel fuel-oil system. 
3. Control and monitoring. 
4. Generator overcurrent and fault protection. 
5. Generator, exciter, and voltage regulator. 
6. Outdoor engine generator enclosure. 
7. Vibration isolation devices. 
8. Finishes. 

B. Related Requirements: 
1. Section 263600 "Transfer Switches" for transfer switches including sensors and 

relays to initiate automatic-starting and -stopping signals for engine generators. 

1.3 DEFINITIONS 

A. Operational Bandwidth: The total variation from the lowest to highest value of a 
parameter over the range of conditions indicated, expressed as a percentage of the 
nominal value of the parameter. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

2. Include thermal damage curve for generator. 
3. Include time-current characteristic curves for generator protective device. 
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4. Include fuel consumption in gallons per hour (liters per hour) at 0.8 power factor 
at 0.5, 0.75, and 1.0 times generator capacity. 

5. Include generator efficiency at 0.8 power factor at 0.5, 0.75, and 1.0 times 
generator capacity. 

6. Include airflow requirements for cooling and combustion air in cubic feet per 
minute (cubic meters per minute) at 0.8 power factor, with air-supply temperature 
of 95, 80, 70, and 50 deg F (35, 27, 21, and 10 deg C). Provide Drawings 
indicating requirements and limitations for location of air intake and exhausts. 

7. Include generator characteristics, including, but not limited to, kilowatt rating, 
efficiency, reactances, and short-circuit current capability. 

B. Shop Drawings: 

1. Include plans and elevations for engine generator and other components specified. 
Indicate access requirements affected by height of subbase fuel tank. 

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size 
of each field connection. 

3. Identify fluid drain ports and clearance requirements for proper fluid drain. 
4. Design calculations for selecting vibration isolators and seismic restraints and for 

designing vibration isolation bases. 
5. Vibration Isolation Base Details: Detail fabrication including anchorages and 

attachments to structure and to supported equipment. Include base weights. 
6. Include diagrams for power, signal, and control wiring. Complete schematic, 

wiring, and interconnection diagrams showing terminal markings for engine 
generators and functional relationship between all electrical components. 

1.5 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Data: Certificates, for engine generator, accessories, and 
components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: With engine and generator 
mounted on rails, identify center of gravity and total weight, including full fuel 
tank, supplied enclosure, external silencer, subbase-mounted fuel tank, and each 
piece of equipment not integral to the engine generator, and locate and describe 
mounting and anchorage provisions. 

3. Coordinate "Source Quality-Control Reports" Paragraph below with "Source 
Quality Control" Article. 

B. Warranty: For special warranty. 
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1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For packaged engine generators to include in 
emergency, operation, and maintenance manuals. 

1. Provide "Operation and Maintenance Data," include the following: 

a. List of tools and replacement items recommended to be stored at Project for 
ready access. Include part and drawing numbers, current unit prices, and 
source of supply. 

b. Operating instructions laminated and mounted adjacent to generator 
location. 

c. Training plan. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Fuses: One for every 10 of each type and rating, but no fewer than one of each. 
2. Indicator Lamps: Two for every six of each type used, but no fewer than two of 

each. 
3. Filters: One set each of lubricating oil, fuel, and combustion-air filters. 
4. Tools: Each tool listed by part number in operations and maintenance manual. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer. 

B. Testing Agency Qualifications: Accredited by NETA. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site 
testing. 

1.9 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of 
packaged engine generators and associated auxiliary components that fail in materials 
or workmanship within specified warranty period. 

1. Warranty Period: 5 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Kohler, Caterpillar, or Cummins. 

B. Source Limitations: Obtain packaged engine generators and auxiliary components from 
single source from single manufacturer. 

C. NFPA Compliance: 

1. Comply with NFPA 37. 
2. Comply with NFPA 70. 

D. UL Compliance: Comply with UL 2200. 

E. Engine Exhaust Emissions: Comply with EPA Tier 4 requirements and applicable state 
and local government requirements. 

F. Noise Emission: Comply with applicable state and local government requirements due 
to sound emitted by engine generator including engine, engine exhaust, engine cooling-
air intake and discharge, and other components of installation. 

G. Environmental Conditions: Engine generator system shall withstand the following 
environmental conditions without mechanical or electrical damage or degradation of 
performance capability: 

1. Ambient Temperature: 5 to 104 deg F (Minus 15 to plus 40 deg C). 
2. Relative Humidity: Zero to 95 percent. 
3. Altitude: Sea level to 1000 feet. 

2.2 ENGINE GENERATOR ASSEMBLY DESCRIPTION 

A. Factory-assembled and -tested, water-cooled engine, with brushless generator and 
accessories. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and use. 

C. Power Rating: Prime. 

D. Overload Capacity: 110 percent of service load for 1 hour in 12 consecutive hours. 

E. Service Load: 230kW/288kVA. 

F. Power Factor: 0.8 lagging. 
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G. Frequency: 60 Hz. 

H. Voltage: 208 -V ac. 

I. Phase: Three-phase, four wire, wye. 

J. Induction Method: Naturally aspirated. 

K. Governor: Adjustable isochronous, with speed sensing. 

L. Mounting Frame: Structural steel framework to maintain alignment of mounted 
components without depending on concrete foundation. Provide lifting attachments 
sized and spaced to prevent deflection of base during lifting and moving. 

1. Rigging Diagram: Inscribed on metal plate permanently attached to mounting 
frame to indicate location and lifting capacity of each lifting attachment and 
engine generator center of gravity. 

M. Capacities and Characteristics: 

1. Power Output Ratings: Nominal ratings as indicated excluding power required for 
the continued and repeated operation of the unit and auxiliaries. 

2. Nameplates: For each major system component to identify manufacturer's name 
and address, and model and serial number of components. 

N. Engine Generator Performance: 

1. Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage 
from no load to full load. 

2. Transient Voltage Performance: Not more than 20 percent variation for 50 percent 
step-load increase or decrease. Voltage shall recover and remain within the 
steady-state operating band within three seconds. 

3. Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency 
from no load to full load. 

4. Steady-State Frequency Stability: When system is operating at any constant load 
within the rated load, there shall be no random speed variations outside the 
steady-state operational band and no hunting or surging of speed. 

5. Transient Frequency Performance: Less than 5 percent variation for 50 percent 
step-load increase or decrease. Frequency shall recover and remain within the 
steady-state operating band within five seconds. 

6. Output Waveform: At no load, harmonic content measured line to line or line to 
neutral shall not exceed 5 percent total and 3 percent for single harmonics. 
Telephone influence factor, determined according to NEMA MG 1, shall not 
exceed 50 percent. 

7. Sustained Short-Circuit Current: For a three-phase, bolted short circuit at system 
output terminals, system shall supply a minimum of 250 percent of rated full-load 
current for not less than 10 seconds and then clear the fault automatically, without 
damage to generator system components. 
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8. Start Time: 10 seconds. 

2.3 DIESEL ENGINE 

A. Fuel: ASTM D975, diesel fuel oil, Grade 2-D S15. 

B. Rated Engine Speed: 1800 rpm. 

C. Lubrication System: Engine or skid-mounted. 

1. Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and 
smaller while passing full flow. 

2. Thermostatic Control Valve: Control flow in system to maintain optimum oil 
temperature. Unit shall be capable of full flow and is designed to be fail-safe. 

3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable 
container with no disassembly and without use of pumps, siphons, special tools, 
or appliances. 

D. Jacket Coolant Heater: Electric-immersion type, factory installed in coolant jacket 
system. Comply with UL 499. 

E. Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine 
generator set mounting frame and integral engine-driven coolant pump. 

1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent 
water, with anticorrosion additives as recommended by engine manufacturer. 

2. Size of Radiator: Adequate to contain expansion of total system coolant from cold 
start to 110 percent load condition. 

3. Expansion Tank: Constructed of welded steel plate and rated to withstand 
maximum closed-loop coolant system pressure for engine used. Equip with gage 
glass and petcock. 

4. Temperature Control: Self-contained, thermostatic-control valve modulates 
coolant flow automatically to maintain optimum constant coolant temperature as 
recommended by engine manufacturer. 

5. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and 
outer covering of aging-, UV-, and abrasion-resistant fabric. 

a. Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180 
deg F (82 deg C), and noncollapsible under vacuum. 

b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and 
equipment connections. 

F. Cooling System: Closed loop, liquid cooled, with remote radiator and integral engine 
driven coolant pump. 

1. Configuration: Vertical air discharge. 
2. Radiator Core Tubes: Aluminum. 
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3. Size of Radiator: Adequate to contain expansion of total system coolant from cold 
start to 110 percent load condition. 

4. Expansion Tank: Constructed of welded steel plate and rated to withstand 
maximum closed-loop coolant system pressure for engine used. Equip with gage 
glass and petcock. 

5. Fan: Driven by multiple belts from engine shaft. 
6. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent 

water, with anticorrosion additives as recommended by engine manufacturer. 
7. Temperature Control: Self-contained, thermostatic-control valve modulates 

coolant flow automatically to maintain optimum constant coolant temperature as 
recommended by engine manufacturer. 

G. Muffler/Silencer: Critical type, sized as recommended by engine manufacturer and 
selected with exhaust piping system to not exceed engine manufacturer's engine 
backpressure requirements. 

H. Muffler/Silencer: Commercial type, sized as recommended by engine manufacturer and 
selected with exhaust piping system to not exceed engine manufacturer's engine 
backpressure requirements. 

1. Minimum sound attenuation of 12 dB at 500 Hz. 
2. Sound level measured at a distance of 25 feet (8 m) from exhaust discharge after 

installation is complete shall be 90 dBA or less. 

I. Air-Intake Filter: Heavy-duty, engine-mounted air cleaner with replaceable dry-filter 
element and "blocked filter" indicator. 

J. Starting System: 12-V electric, with negative ground. 

1. Components: Sized so they are not damaged during a full engine-cranking cycle 
with ambient temperature at maximum specified in "Performance Requirements" 
Article. 

2. Cranking Motor: Heavy-duty unit that automatically engages and releases from 
engine flywheel without binding. 

3. Cranking Cycle: 60 seconds. 
4. Battery: lead-acid, with capacity within ambient temperature range specified in 

"Performance Requirements" Article to provide specified cranking cycle at least 
three times without recharging. 

5. Battery Cable: Size as recommended by engine manufacturer for cable length 
indicated. Include required interconnecting conductors and connection 
accessories. 

6. Battery Compartment: Factory fabricated of metal with acid-resistant finish and 
thermal insulation. Thermostatically controlled heater shall be arranged to 
maintain battery above 50 deg F (10 deg C) regardless of external ambient 
temperature within range specified in "Performance Requirements" Article. 
Include accessories required to support and fasten batteries in place. Provide 
ventilation to exhaust battery gases. 
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7. Battery Stand: Factory-fabricated, two-tier metal with acid-resistant finish 
designed to hold the quantity of battery cells required and to maintain the 
arrangement to minimize lengths of battery interconnections. 

8. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage 
regulation and 35-A minimum continuous rating. 

9. Battery Charger: Current-limiting, automatic-equalizing, and float-charging type 
designed for lead-acid batteries. Unit shall comply with UL 1236 and include the 
following features: 

a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically 
after battery has lost charge until an adjustable equalizing voltage is 
achieved at battery terminals. Unit shall then be automatically switched to a 
lower float-charging mode and shall continue to operate in that mode until 
battery is discharged again. 

b. Automatic Temperature Compensation: Adjust float and equalize voltages 
for variations in ambient temperature from minus 40 to 140 deg F (minus 40 
to plus 60 deg C) to prevent overcharging at high temperatures and 
undercharging at low temperatures. 

c. Automatic Voltage Regulation: Maintain constant output voltage regardless 
of input voltage variations up to plus or minus 10 percent. 

d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate 
charging rates. 

e. Safety Functions: Sense abnormally low battery voltage and close contacts 
providing low battery voltage indication on control and monitoring panel. 
Sense high battery voltage and loss of ac input or dc output of battery 
charger. Either condition shall close contacts that provide a battery-charger 
malfunction indication at system control and monitoring panel. 

f. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet. 

2.4 DIESEL FUEL-OIL SYSTEM 

A. Comply with NFPA 30. 

B. Piping: Fuel-oil piping shall be Schedule 40 black steel. Aluminum, copper, and 
galvanized steel shall not be used in the fuel-oil system. 

C. Main Fuel Pump: Mounted on engine to provide primary fuel flow under starting and 
load conditions. 

D. Fuel Filtering: Remove water and contaminants larger than 1 micron. 

E. Relief-Bypass Valve: Automatically regulates pressure in fuel line and returns excess 
fuel to source. 

F. Subbase-Mounted, Double-Wall, Fuel-Oil Tank: Factory installed and piped, complying 
with UL 142 fuel-oil tank. Features include the following: 
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1. Tank level indicator. 
2. Fuel-Tank Capacity: Minimum 133 percent of total fuel required for planned 

operation plus fuel for periodic maintenance operations between fuel refills. 
3. Leak detection in interstitial space. 
4. Vandal-resistant fill cap. 
5. Containment Provisions: Comply with requirements of authorities having 

jurisdiction. 

2.5 CONTROL AND MONITORING 

A. Automatic Starting System Sequence of Operation: When mode-selector switch on the 
control and monitoring panel is in the automatic position, remote-control contacts in 
one or more separate automatic transfer switches initiate starting and stopping of engine 
generator. When mode-selector switch is switched to the on position, engine generator 
starts. The off position of same switch initiates engine generator shutdown. When 
engine generator is running, specified system or equipment failures or derangements 
automatically shut down engine generator and initiate alarms. 

B. Manual Starting System Sequence of Operation: Switching on-off switch on the 
generator control panel to the on position starts engine generator. The off position of 
same switch initiates engine generator shutdown. When engine generator is running, 
specified system or equipment failures or derangements automatically shut down engine 
generator and initiate alarms. 

C. Provide minimum run time control set for 15 minutes with override only by operation of 
a remote emergency-stop switch. 

D. Comply with UL 508A. 

E. Configuration: Operating and safety indications, protective devices, basic system 
controls, and engine gages shall be grouped in a common control and monitoring panel 
mounted on the engine generator. Mounting method shall isolate the control panel from 
engine generator vibration. Panel shall be powered from the engine generator battery. 

F. Configuration: Operating and safety indications, protective devices, basic system 
controls, and engine gages shall be grouped in a common wall-mounted control and 
monitoring panel. Panel shall be powered from the engine generator battery. 

G. Configuration: Operating and safety indications, protective devices, basic system 
controls, engine gages, instrument transformers, generator disconnect switch or circuit 
breaker, and other indicated components shall be grouped in a combination control and 
power panel. Control and monitoring section of panel shall be isolated from power 
sections by steel barriers. Panel shall be powered from the engine generator battery. 
Panel features shall include the following: 

1. Wall-Mounting Cabinet Construction: Rigid, self-supporting steel unit complying 
with NEMA ICS 6. 
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2. Switchboard Construction: Freestanding unit complying with Section 262413 
"Switchboards." Power bus shall be copper. Bus, bus supports, control wiring, and 
temperature rise shall comply with UL 891. 

3. Switchgear Construction: Freestanding unit complying with Section 262300 
"Low-Voltage Switchgear." 

H. Control and Monitoring Panel: 

1. Digital engine generator controller with integrated LCD display, controls, and 
microprocessor, capable of local and remote control, monitoring, and 
programming, with battery backup. 

2. Analog control panel with dedicated gages and indicator lights for the instruments 
and alarms indicated below. 

3. Instruments: Located on the control and monitoring panel and viewable during 
operation. 

a. Engine lubricating-oil pressure gage. 
b. Engine-coolant temperature gage. 
c. DC voltmeter (alternator battery charging). 
d. Running-time meter. 
e. AC voltmeter, connected to a phase selector switch. 
f. AC ammeter, connected to a phase selector switch. 
g. AC frequency meter. 
h. Generator-voltage adjusting rheostat. 

4. Controls and Protective Devices: Controls, shutdown devices, and common alarm 
indication, including the following: 

a. Cranking control equipment. 
b. Run-Off-Auto switch. 
c. Control switch not in automatic position alarm. 
d. Overcrank alarm. 
e. Overcrank shutdown device. 
f. Low-water temperature alarm. 
g. High engine temperature pre-alarm. 
h. High engine temperature. 
i. High engine temperature shutdown device. 
j. Overspeed alarm. 
k. Overspeed shutdown device. 
l. Low fuel main tank. 

1) Low-fuel-level alarm shall be initiated when the level falls below that 
required for operation for duration required in "Fuel Tank Capacity" 
Subparagraph in "Diesel Fuel-Oil System" Article. 

m. Coolant low-level alarm. 
n. Coolant low-level shutdown device. 
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o. Coolant high-temperature prealarm. 
p. Coolant high-temperature alarm. 
q. Coolant low-temperature alarm. 
r. Coolant high-temperature shutdown device. 
s. Battery high-voltage alarm. 
t. Low cranking voltage alarm. 
u. Battery-charger malfunction alarm. 
v. Battery low-voltage alarm. 
w. Lamp test. 
x. Contacts for local and remote common alarm. 
y. Low-starting air pressure alarm. 
z. Low-starting hydraulic pressure alarm. 
aa. Remote manual stop shutdown device. 
bb. Air shutdown damper alarm when used. 
cc. Air shutdown damper shutdown device when used. 
dd. Generator overcurrent-protective-device not-closed alarm. 
ee. Hours of operation. 
ff. Engine generator metering, including voltage, current, hertz, kilowatt, 

kilovolt ampere, and power factor. 

I. Common Remote Panel with Common Audible Alarm: Include necessary contacts and 
terminals in control and monitoring panel. Remote panel shall be powered from the 
engine generator battery. 

J. Remote Alarm Annunciator: An LED indicator light labeled with proper alarm 
conditions shall identify each alarm event, and a common audible signal shall sound for 
each alarm condition. Silencing switch in face of panel shall silence signal without 
altering visual indication. Connect so that after an alarm is silenced, clearing of 
initiating condition will reactivate alarm until silencing switch is reset. Cabinet and 
faceplate are surface- or flush-mounting type to suit mounting conditions indicated. 

1. Overcrank alarm. 
2. Low water-temperature alarm. 
3. High engine temperature pre-alarm. 
4. High engine temperature alarm. 
5. Low lube oil pressure alarm. 
6. Overspeed alarm. 
7. Low fuel main tank alarm. 
8. Low coolant level alarm. 
9. Low cranking voltage alarm. 
10. Contacts for local and remote common alarm. 
11. Audible-alarm silencing switch. 
12. Air shutdown damper when used. 
13. Run-Off-Auto switch. 
14. Control switch not in automatic position alarm. 
15. Fuel tank derangement alarm. 
16. Fuel tank high-level shutdown of fuel supply alarm. 
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17. Lamp test. 
18. Generator overcurrent-protective-device not-closed alarm. 

K. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and 
include wiring required to support specified items. Locate sensors and other supporting 
items on engine or generator unless otherwise indicated. 

L. Remote Emergency-Stop Switch: Flush; wall mounted unless otherwise indicated; and 
labeled. Push button shall be protected from accidental operation. 

2.6 GENERATOR OVERCURRENT AND FAULT PROTECTION 

A. Overcurrent protective devices shall be coordinated to optimize selective tripping when 
a short circuit occurs. 

B. Generator Circuit Breaker: Molded-case, thermal-magnetic type; 100 percent rated; 
complying with UL 489. 

1. Tripping Characteristic: Designed specifically for generator protection. 
2. Trip Rating: Matched to generator output rating. 
3. Shunt Trip: Connected to trip breaker when engine generator is shut down by 

other protective devices. 
4. Mounting: Adjacent to, or integrated with, control and monitoring panel. 

2.7 GENERATOR, EXCITER, AND VOLTAGE REGULATOR 

A. Comply with NEMA MG 1. 

B. Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be 
rotated integrally with generator rotor. 

C. Electrical Insulation: Class H. 

D. Stator-Winding Leads: Brought out to terminal box to permit future reconnection for 
other voltages if required. Provide six-lead alternator. 

E. Range: Provide limited range of output voltage by adjusting the excitation level. 

F. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, 
overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated 
capacity. 

G. Enclosure: weatherproof. 

H. Instrument Transformers: Mounted within generator enclosure. 
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I. Voltage Regulator: Solid-state type, separate from exciter, providing performance as 
specified. 

1. Adjusting Rheostat on Control and Monitoring Panel: Provide plus or minus 5 
percent adjustment of output-voltage operating band. 

2. Maintain voltage within 15 percent on one step, full load. 
3. Provide anti-hunt provision to stabilize voltage. 
4. Maintain frequency within 5 percent and stabilize at rated frequency within 2 

seconds. 

J. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings 
above dew point. 

K. Windings: Two-thirds pitch stator winding and fully linked amortisseur winding. 

2.8 OUTDOOR ENGINE GENERATOR ENCLOSURE 

A. Description: Vandal-resistant, sound-attenuating, weatherproof steel housing; wind 
resistant up to 100 mph (160 km/h). Multiple panels shall be lockable and provide 
adequate access to components requiring maintenance. Panels shall be removable by 
one person without tools. Instruments and control shall be mounted within enclosure. 

1. Sound Attenuation Level: 75db. 

B. Description: Prefabricated or pre-engineered, galvanized-steel-clad, integral structural-
steel-framed, walk-in enclosure; erected on concrete foundation. 

C. Structural Design and Anchorage: Comply with ASCE/SEI 7 for wind loads up to 100 
mph (160 km/h). 

D. Seismic Design: Comply with seismic requirements in Section 260548.16 "Seismic 
Controls for Electrical Systems." 

E. Hinged Doors: With padlocking provisions. 

F. Space Heater: Thermostatically controlled and sized to prevent condensation. 

G. Lighting: Provide weather-resistant LED lighting with 30 fc (330 lx) average 
maintained. 

H. Thermal Insulation: Manufacturer's standard materials and thickness selected in 
coordination with space heater to maintain winter interior temperature within operating 
limits required by engine generator components. 

I. Muffler Location: External to enclosure. 

J. Engine-Cooling Airflow through Enclosure: Maintain temperature rise of system 
components within required limits when unit operates at 110 percent of rated load for 
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two hours with ambient temperature at top of range specified in system service 
conditions. 

1. Louvers: Fixed-engine, cooling-air inlet and discharge. Stormproof and drainable 
louvers prevent entry of rain and snow. 

2. Automatic Dampers: At engine cooling-air inlet and discharge. Dampers shall be 
closed to reduce enclosure heat loss in cold weather when unit is not operating. 

3. Ventilation: Provide temperature-controlled exhaust fan interlocked to prevent 
operation when engine is running. 

K. Interior Lights with Switch: Factory-wired, vaporproof luminaires within housing; 
arranged to illuminate controls and accessible interior. Arrange for external electrical 
connection. 

1. AC lighting system and connection point for operation when remote source is 
available. 

2. DC lighting system for operation when remote source and generator are both 
unavailable. 

L. Convenience Outlets: Factory-wired, GFCI. Arrange for external electrical connection. 

2.9 VIBRATION ISOLATION DEVICES 

A. Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged 
in single or multiple layers, molded with a nonslip pattern and galvanized-steel 
baseplates of sufficient stiffness for uniform loading over pad area, and factory cut to 
sizes that match requirements of supported equipment. 

1. Material: Standard neoprene. 

B. Vibration isolation devices shall not be used to accommodate misalignments or to make 
bends. 

2.10 FINISHES 

A. Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over 
corrosion-resistant pretreatment and compatible primer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, equipment bases, and conditions, with Installer present, for compliance 
with requirements for installation and other conditions affecting packaged engine 
generator performance. 
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B. Examine roughing-in for piping systems and electrical connections. Verify actual 
locations of connections before packaged engine generator installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to 
facilities occupied by Owner or others unless permitted under the following conditions 
and then only after arranging to provide temporary electrical service according to 
requirements indicated: 

1. Notify County Facilities Manager no fewer than 14 working days in advance of 
proposed interruption of electrical service. 

2. Do not proceed with interruption of electrical service without County Facilities 
Manager written permission. 

3.3 INSTALLATION 

A. Comply with NECA 1 and NECA 404. 

B. Comply with packaged engine generator manufacturers' written installation and 
alignment instructions. 

C. Install packaged engine generator to provide access, without removing connections or 
accessories, for periodic maintenance. 

D. Install electrical devices furnished by equipment manufacturers but not specified to be 
factory mounted. 

3.4 CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate 
general arrangement of piping and specialties. 

B. Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine 
generator to allow space for service and maintenance. 

C. Connect engine exhaust pipe to engine with flexible connector. 

D. Connect fuel piping to engines with a gate valve and union and flexible connector. 

E. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 
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F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." Provide a minimum of one 90-degree bend in flexible conduit 
routed to the engine generator from a stationary element. 

G. Balance single-phase loads to obtain a maximum of 10 percent unbalance between any 
two phases. 

3.5 IDENTIFICATION 

A. Install a sign indicating the generator neutral is bonded to the main service neutral at the 
main service location. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

C. Manufacturer's Field Service: Engage a factory-authorized service representative to test 
and inspect components, assemblies, and equipment installations, including 
connections. 

D. Perform tests and inspections. 

E. Tests and Inspections: 

1. Perform tests recommended by manufacturer and each visual and mechanical 
inspection and electrical and mechanical test listed in first two subparagraphs 
below, as specified in NETA ATS. Certify compliance with test parameters. 

a. Visual and Mechanical Inspection: 

1) Compare equipment nameplate data with Drawings and the 
Specifications. 

2) Inspect physical and mechanical condition. 
3) Inspect anchorage, alignment, and grounding. 
4) Verify that the unit is clean. 

b. Electrical and Mechanical Tests: 

1) Perform insulation-resistance tests according to IEEE 43. 
a) Machines 200 hp (150 kW) or Less: Test duration shall be one 

minute. Calculate the dielectric-absorption ratio. 

2) Test protective relay devices. 
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3) Verify phase rotation, phasing, and synchronized operation as 
required by the application. 

4) Functionally test engine shutdown for low oil pressure, 
overtemperature, overspeed, and other protection features as 
applicable. 

5) Perform vibration test for each main bearing cap. 
6) Verify correct functioning of the governor and regulator. 

2. Battery Tests: Equalize charging of battery cells according to manufacturer's 
written instructions. Record individual cell voltages. 

a. Measure charging voltage and voltages between available battery terminals 
for full-charging and float-charging conditions. Check electrolyte level and 
specific gravity under both conditions. 

b. Test for contact integrity of all connectors. Perform an integrity load test 
and a capacity load test for the battery. 

c. Verify acceptance of charge for each element of the battery after discharge. 
d. Verify that measurements are within manufacturer's specifications. 

3. Battery-Charger Tests: Verify specified rates of charge for both equalizing and 
float-charging conditions. 

4. System Integrity Tests: Methodically verify proper installation, connection, and 
integrity of each element of engine generator system before and during system 
operation. Check for air, exhaust, and fluid leaks. 

5. Exhaust-System Back-Pressure Test: Use a manometer with a scale exceeding 40-
inch wg (120 kPa). Connect to exhaust line close to engine exhaust manifold. 
Verify that back pressure at full-rated load is within manufacturer's written 
allowable limits for the engine. 

6. Exhaust Emissions Test: Comply with applicable government test criteria. 
7. Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to 

measure voltage and frequency transients for 50 and 100 percent step-load 
increases and decreases, and verify that performance is as specified. 

8. Harmonic-Content Tests: Measure harmonic content of output voltage at 25 and 
100 percent of rated linear load. Verify that harmonic content is within specified 
limits. 

9. Noise Level Tests: Measure A-weighted level of noise emanating from engine 
generator installation, including engine exhaust and cooling-air intake and 
discharge, at four locations on the property line, and compare measured levels 
with required values. 

F. Coordinate tests with tests for transfer switches and run them concurrently. 

G. Test instruments shall have been calibrated within the past 12 months, traceable to 
NIST Calibration Services, and adequate for making positive observation of test results. 
Make calibration records available for examination on request. 
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H. Leak Test: After installation, charge exhaust, coolant, and fuel systems and test for 
leaks. Repair leaks and retest until no leaks exist. 

I. Operational Test: After electrical circuitry has been energized, start units to confirm 
proper motor rotation and unit operation for generator and associated equipment. 

J. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

K. Retest: Correct deficiencies identified by tests and observations, and retest until 
specified requirements are met. 

L. Report results of tests and inspections in writing. Record adjustable relay settings and 
measured insulation resistances, time delays, and other values and observations. Attach 
a label or tag to each tested component indicating satisfactory completion of tests. 

M. Infrared Scanning: After Substantial Completion, but not more than 60 days after final 
acceptance, perform an infrared scan of each power wiring termination and each bus 
connection while running with maximum load. Remove all access panels so 
terminations and connections are accessible to portable scanner. 

1. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan 11 
months after date of Substantial Completion. 

2. Instrument: Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values. Provide calibration record for 
device. 

3. Record of Infrared Scanning: Prepare a certified report that identifies terminations 
and connections checked and that describes scanning results. Include notation of 
deficiencies detected, remedial action taken, and observations after remedial 
action. 

3.7 MAINTENANCE SERVICE 

A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service 
shall include 12 months' full maintenance by skilled employees of manufacturer's 
authorized service representative. Include quarterly preventive maintenance and 
exercising to check for proper starting, load transfer, and running under load. Include 
routine preventive maintenance as recommended by manufacturer and adjusting as 
required for proper operation. Parts shall be manufacturer's authorized replacement 
parts and supplies. 

3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain packaged engine generators. 
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END OF SECTION 263213.14 
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SECTION 263353 - STATIC UNINTERRUPTIBLE POWER SUPPLY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Three-phase, on-line, double-conversion, static-type, UPS units with the 
following features: 

a. Surge suppression. 
b. Rectifier-charger. 
c. Inverter. 
d. Controls and indications. 
e. Static bypass transfer switch. 
f. Maintenance bypass/isolation panel. 
g. Output distribution section. 
h. Output isolation transformers. 
i. Remote status and alarm panels. 
j. Remote monitoring provisions. 
k. Battery and battery disconnect device. 
l. Battery monitoring. 

1.3 DEFINITIONS 

A. EMI: Electromagnetic interference. 

B. GTO: Gate turn-off thyristor. 

C. IGBT: Isolated gate bipolar transistor. 

D. LCD: Liquid-crystal display. 

E. LED: Light-emitting diode. 

F. NiCd: Nickel cadmium. 

G. PC: Personal computer. 
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H. SPD: Surge protection device. 

I. THD: Total harmonic distortion. 

J. UPS: Uninterruptible power supply. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of UPS. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for UPS. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

B. Shop Drawings: For UPS. 
1. Include details of equipment assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and size 
of each field connection. 

2. Show access, workspace, and clearance requirements; details of control panels; 
and battery arrangement. 

3. Include diagrams for power, signal, and control wiring. 

1.5 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates: For UPS equipment, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

B. Product Certificates: For each product, from manufacturer. 

C. Factory Test Reports: Comply with specified requirements. 

D. Product Test Reports: Indicate test results compared with specified performance 
requirements, and provide justification and resolution of differences if values do not 
agree. 

E. Field quality-control reports. 

F. Sample Warranties: For manufacturer's special warranties. 
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1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For UPS units to include in emergency, operation, 
and maintenance manuals. 

1.7 WARRANTY 

A. Special Battery Warranties: Manufacturer and Installer agree to repair or replace UPS 
system storage batteries that fail in materials or workmanship within specified warranty 
period. 

1. Warranted Cycle Life for Valve-Regulated, Lead-Calcium Batteries: Equal to or 
greater than that represented in manufacturer's published table, but not less than 
the following, based on annual average battery temperature of 77 deg F (25 
deg C): 

2. Warranted Cycle Life for Premium Valve-Regulated, Lead-Calcium Batteries: 
Equal to or greater than that represented in manufacturer's published table, but not 
less than the following, based on annual average battery temperature of 77 deg F 
(25 deg C): 

3. Warranted Cycle Life for Flooded Batteries: Equal to or greater than that 
represented in manufacturer's published table, but not less than the following, 
based on annual average battery temperature of 77 deg F (25 deg C): 

B. Special UPS Warranties: Specified form in which manufacturer and Installer agree to 
repair or replace components that fail in materials or workmanship within special 
warranty period. 

1. Special Warranty Period: Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 OPERATIONAL REQUIREMENTS 

A. Automatic operation includes the following: 

1. Double Conversion, Standard Efficiency: 

a. Normal Conditions: Load is supplied with power flowing from the normal 
power input terminals, through the rectifier-charger and inverter, with the 
battery connected in parallel with the rectifier-charger output. 

b. Abnormal Supply Conditions: If normal supply deviates from specified and 
adjustable voltage, voltage waveform, or frequency limits, the battery 
supplies energy to maintain constant, regulated inverter power output to the 
load without switching or disturbance. 
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c. Power Failure: If normal power fails, energy supplied by the battery 
through the inverter continues supply-regulated power to the load without 
switching or disturbance. 

2. Double Conversion, Line Interactive: 

a. Normal Conditions: Load is supplied with power flowing from the normal 
power input terminals, with the rectifier-charger and inverter turned off and 
the battery disconnected. 

b. Abnormal Supply Conditions: If normal supply deviates from specified and 
adjustable voltage, voltage waveform, or frequency limits, the rectifier-
charger and inverter turn on and the battery supplies energy to provide 
constant, regulated inverter power output to the load with minimum of 98 
percent UPS system efficiency. 

c. Power Failure: If normal power fails, there is a maximum 4-microsecond 
delay while the rectifier-charger and inverter turn on and the battery 
supplies energy to re-establish constant, regulated power output to the load. 

3. Double Conversion, IGBT: 

a. Normal Conditions: Load is supplied with power flowing from the normal 
power input terminals, through the rectifier-charger and inverter, with the 
battery connected in parallel with the rectifier-charger output. High-
efficiency carrier stored trench IGBT, in both rectifier-charger and inverter 
circuits, provides a minimum of 97 percent efficiency for the UPS system at 
full load and a minimum of 94 percent efficiency at 50 percent load. 

b. Abnormal Supply Conditions: If normal supply deviates from specified and 
adjustable voltage, voltage waveform, or frequency limits, the battery 
supplies energy to provide constant, regulated inverter power output to the 
load. 

c. Power Failure: If normal power fails, the rectifier-charger and inverter use 
energy from the battery to supply constant, regulated power output to the 
load without switching or disturbance. 

4. When power is restored at the normal supply terminals of the system, controls 
shall automatically synchronize the inverter with the external source before 
transferring the load. The rectifier-charger shall supply power to the load through 
the inverter and simultaneously recharge the battery. 

5. If the battery becomes discharged and normal supply is available, the rectifier-
charger shall charge the battery. The rectifier-charger shall automatically shift to 
float-charge mode on reaching full charge. 

6. If any element of the UPS system fails and power is available at the normal 
supply terminals of the system, the static bypass transfer switch shall switch the 
load to the normal ac supply circuit without disturbance or interruption. 

7. The output power converters shall produce up to 300 percent of rated full-load 
current for short-circuit clearing. The inverter shall sustain steady-state overload 
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conditions of up to 200 percent of rated full-load current for 60 seconds in normal 
operation. 

8. The inverter shall be capable of sustaining 150 percent of system capacity for 30 
seconds while powered from the battery. 

9. Should overloads persist past the time limitations, the automatic static transfer 
switch shall switch the load to the bypass output of the UPS. When the fault has 
cleared, the static bypass transfer switch shall return the load to the UPS system. 

10. If the battery is disconnected, the UPS shall supply power to the load from the 
normal supply with no degradation of its regulation of voltage and frequency of 
the output bus. 

B. Manual operation includes the following: 

1. Turning the inverter off causes the static bypass transfer switch to transfer the 
load directly to the normal ac supply circuit without disturbance or interruption. 

2. Turning the inverter on causes the static bypass transfer switch to transfer the load 
to the inverter. 

C. Maintenance Bypass/Isolation Switch Operation: Switch is interlocked so it cannot be 
operated unless the static bypass transfer switch is in the bypass mode. Device provides 
manual selection among the three conditions described below without interrupting 
supply to the load during switching: 

1. Full Isolation: Load is supplied, bypassing the UPS. Normal UPS ac input circuit, 
static bypass transfer switch, and UPS load terminals are completely disconnected 
from external circuits. 

2. Maintenance Bypass: Load is supplied, bypassing the UPS. UPS ac supply 
terminals are energized to permit operational checking, but system load terminals 
are isolated from the load. 

3. Normal: Normal UPS ac supply terminals are energized and the load is supplied 
through the static bypass transfer switch and the UPS rectifier-charger and 
inverter, or the battery and the inverter. 

D. Environmental Conditions: The UPS shall be capable of operating continuously in the 
following environmental conditions without mechanical or electrical damage or 
degradation of operating capability, except battery performance: 

1. Ambient Temperature for Electronic Components: 32 to 104 deg F (0 to 40 
deg C). 

2. Ambient Temperature for Battery: 41 to 95 deg F (5 to 35 deg C). 
3. Relative Humidity: Zero to 95 percent, noncondensing. 
4. Altitude: Sea level to 2000 feet (1220 m). 

2.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: UPS shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 
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1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 

B. UL Compliance: Listed and labeled by an NRTL to comply with UL 1778. 

C. NFPA Compliance: UPS components shall be listed and labeled by an NRTL as 
suitable for installation in computer rooms according to NFPA 75. 

D. The UPS shall perform as specified in this article while supplying rated full-load 
current, composed of any combination of linear and nonlinear load, up to 100 percent 
nonlinear load with a maximum load crest factor of 3.0, under the following conditions 
or combinations of the following conditions: 

1. Inverter is switched to battery source. 
2. Steady-state ac input voltage deviates up to plus or minus 15 percent from 

nominal voltage. 
3. Steady-state input frequency deviates up to plus or minus 5 percent from nominal 

frequency. 
4. THD of input voltage is 15 percent or more with a minimum crest factor of 3.0, 

and the largest single harmonic component is a minimum of 5 percent of the 
fundamental value. 

5. Load is 30 percent unbalanced continuously. 

E. Minimum Duration of Supply: If battery is sole energy source supplying rated full-load 
UPS current at 80 percent power factor, duration of supply is 2 hours. 

F. Input Voltage Tolerance: System steady-state and transient output performance remains 
within specified tolerances when steady-state ac input voltage varies plus 10 percent 
and minus 15 percent from nominal voltage. 

G. Overall UPS Efficiency: Equal to or greater than 91 percent at 100 percent load. 

H. AC Output-Voltage Regulation for Loads 100 Percent resistive. 

I. AC Output-Voltage Regulation for Loads 100 Percent Balanced: +\-1% static, +\-5% 
dynamic.  

J. Maximum Harmonic Content of Output-Voltage Waveform: 5 percent rms total and 3 
percent rms for any single harmonic, for 100 percent rated nonlinear load current with a 
load crest factor of 3.0. 

K. Maximum Harmonic Content of Output-Voltage Waveform: 5 percent rms total and 3 
percent rms for any single harmonic, for rated full load with THD up to 50 percent, with 
a load crest factor of 3.0. 
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L. Minimum Overload Capacity of UPS at Rated Voltage: 125 percent of rated full load 
for 10 minutes, 200 percent for 60 seconds in normal operation, and 150 percent for 30 
seconds in battery operating mode. 

M. Maximum Output-Voltage Transient Excursions from Rated Value: For the following 
instantaneous load changes, stated as percentages of rated full UPS load, voltage shall 
remain within stated percentages of rated value and recover to, and remain within, plus 
or minus 2 percent of that value within 50 ms: 

1. 50 Percent: Plus or minus 3 percent. 
2. 100 Percent: Plus or minus 5 percent. 
3. Loss of AC Input Power: Plus or minus 1 percent. 
4. Restoration of AC Input Power: Plus or minus 1 percent. 

N. Input Power Factor: A minimum of 0.90 lagging when supply voltage and current are at 
nominal rated values and the UPS is supplying rated full-load current without additional 
filters. 

O. Output Power Factor Rating: Loads with power factor of 0.9 leading to 0.8 lagging shall 
not require derating of the UPS. For loads with power factors outside this range, derate 
the UPS output as follows: 

1. Derate the UPS a maximum of 5 percent for 0.7 PF lagging. 
2. Derate the UPS a maximum of 10 percent for 0.6 PF lagging. 
3. Derate the UPS a maximum of 15 percent for 0.5 PF lagging. 
4. Derate the UPS a maximum of 20 percent for a range of 0.4 to 0.1 PF lagging. 

P. EMI Emissions: Comply with FCC rules and regulations and with 47 CFR 15 for 
Class A equipment. 

2.3 UPS SYSTEMS 

A. Description: Double conversions Technology Self-contained compact tower type, 
battery backup device and accessories that provides three-phase electrical power in the 
event of failure or sag in the normal power system. 

B. Electronic Equipment: Solid-state devices using hermetically sealed, semiconductor 
elements. Devices include rectifier-charger, inverter, static bypass transfer switch, and 
system controls. 

C. Enclosures: Comply with NEMA 250, Type 1, unless otherwise indicated. 

D. Configuration: Multicabinet modular style units. 

E. Control Assemblies: Mount on modular plug-ins, readily accessible for maintenance. 



   
 

STATIC UNINTERRUPTIBLE POWER SUPPLY 263353 - 8 

F. Maintainability Features: Mount rectifier-charger and inverter sections and the static 
bypass transfer switch on modular plug-ins, readily accessible for maintenance. 

G. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

H. Capacity Upgrade Capability: Arrange wiring, controls, and modular component plug-
in provisions to permit future 25 percent increase in UPS capacity. 

I. Seismic-Restraint Design: UPS assemblies, subassemblies, and components (and 
fastenings and supports, mounting, and anchorage devices for them) shall be designed 
and fabricated to withstand static and seismic forces. 

J. UPS Cabinet Ventilation: Redundant fans or blowers draw in ambient air near the 
bottom of cabinet and discharge it near the top rear. 

K. Output Circuit Neutral Bus, Conductor, and Terminal Ampacity: Rated phase current 
times a multiple of 1.73, minimum. 

2.4 SURGE SUPPRESSION 

A. Protect internal UPS components from surges that enter at each ac power input 
connection including main disconnect switch, static bypass transfer switch, and 
maintenance bypass/isolation switch. Protect rectifier-charger, inverter, controls, and 
output components. 

1. Use factory-installed surge suppressors tested according to IEEE C62.41.1 and 
IEEE C62.41.2. 

2.5 RECTIFIER-CHARGER 

A. Description: Voltage source converter rectifier, verify with Eaton. 

B. Capacity: Adequate to supply the inverter during rated full output load conditions and 
simultaneously recharge the battery from fully discharged condition to 95 percent of full 
charge within 10 times the rated discharge time for duration of supply under battery 
power at full load. 

C. Output Ripple: Limited by output filtration to less than 0.5 percent of rated current, 
peak to peak. 

D. Control Circuits: Immune to frequency variations within rated frequency ranges of 
normal and emergency power sources. 

1. Response Time: Field adjustable for maximum compatibility with local generator-
set power source. 
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E. Battery Float-Charging Conditions: Comply with battery manufacturer's written 
instructions for battery terminal voltage and charging current required for maximum 
battery life. The battery charger shall be matched to the battery type supplied. 

F. NiCd Battery Charger: Sense full charge by measuring the rate of temperature increase. 
Battery charging shall be terminated when the rate of temperature rise reaches 1.8 deg F 
(1 deg C) per minute. If the battery reaches 140 deg F (60 deg C) prior to reaching this 
rate of temperature rise, charging shall terminate. Chargers that determine full charge by 
voltage measurement to sense a 10-mV drop per cell when reaching full charge are also 
acceptable. 

2.6 CONTROLS AND INDICATIONS 

A. Description: Group displays, indications, and basic system controls on a common 
control panel on front of UPS enclosure. 

B. Minimum displays, indicating devices, and controls include those in lists below. 
Provide sensors, transducers, terminals, relays, and wiring required to support listed 
items. Alarms include audible signals and visual displays. 

C. Indications: Labeled LED 

1. Quantitative indications shall include the following: 

a. Input voltage, each phase, line to line. 
b. Input current, each phase, line to line. 
c. Bypass input voltage, each phase, line to line. 
d. Bypass input frequency. 
e. System output voltage, each phase, line to line. 
f. System output current, each phase. 
g. System output frequency. 
h. DC bus voltage. 
i. Battery current and direction (charge/discharge). 
j. Elapsed time discharging battery. 

2. Basic status condition indications shall include the following: 

a. Normal operation. 
b. Load-on bypass. 
c. Load-on battery. 
d. Inverter off. 
e. Alarm condition. 

3. Alarm indications shall include the following: 

a. Bypass ac input overvoltage or undervoltage. 
b. Bypass ac input overfrequency or underfrequency. 
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c. Bypass ac input and inverter out of synchronization. 
d. Bypass ac input wrong-phase rotation. 
e. Bypass ac input single-phase condition. 
f. Bypass ac input filter fuse blown. 
g. Internal frequency standard in use. 
h. Battery system alarm. 
i. Control power failure. 
j. Fan failure. 
k. UPS overload. 
l. Battery-charging control faulty. 
m. Input overvoltage or undervoltage. 
n. Input transformer overtemperature. 
o. Input circuit breaker tripped. 
p. Input wrong-phase rotation. 
q. Input single-phase condition. 
r. Approaching end of battery operation. 
s. Battery undervoltage shutdown. 
t. Maximum battery voltage. 
u. Inverter fuse blown. 
v. Inverter transformer overtemperature. 
w. Inverter overtemperature. 
x. Static bypass transfer switch overtemperature. 
y. Inverter power supply fault. 
z. Inverter transistors out of saturation. 
aa. Identification of faulty inverter section/leg. 
bb. Inverter output overvoltage or undervoltage. 
cc. UPS overload shutdown. 
dd. Inverter current sensor fault. 
ee. Inverter output contactor open. 
ff. Inverter current limit. 

4. Controls shall include the following: 

a. Inverter on-off. 
b. UPS start. 
c. Battery test. 
d. Alarm silence/reset. 
e. Output-voltage adjustment. 

D. Dry-form "C" contacts shall be available for remote indication of the following 
conditions: 

1. UPS on battery. 
2. UPS on-line. 
3. UPS load-on bypass. 
4. UPS in alarm condition. 
5. UPS off (maintenance bypass closed). 
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E. Emergency Power off Switch: Capable of local operation and operation by means of 
activation by external dry contacts. 

2.7 STATIC BYPASS TRANSFER SWITCH 

A. Description: Solid-state switching device providing uninterrupted transfer with a 
contactor or electrically operated circuit breaker to automatically provide electrical 
isolation for the switch. 

B. Switch Rating: Continuous duty at the rated full-load UPS current, minimum. 

C. Input SPD: 80 kA. 

2.8 MAINTENANCE BYPASS/ISOLATION SWITCH 

A. Description: Manually operated switch or arrangement of switching devices with 
mechanically actuated contact mechanism arranged to route the flow of power to the 
load around the rectifier-charger, inverter, and static bypass transfer switch. 

1. Switch shall be electrically and mechanically interlocked to prevent interrupting 
power to the load when switching to bypass mode. 

2. Switch shall electrically isolate other UPS components to permit safe servicing. 
3. Switch shall electrically isolate the rectifier-charger, inverter, and static bypass 

transfer switch from the load, but shall allow primary power to the UPS for 
testing. 

B. Comply with NEMA PB 2 and UL 891. 

C. Switch Rating: Continuous duty at rated full-load UPS current. 

D. Mounting Provisions: Separate floor-mounted unit. 

E. Key interlock with key that is released only when the rectifier-charger and inverter are 
bypassed by the static bypass transfer switch. Key shall be required to unlock 
maintenance bypass/isolation switch before switching from open (normal) position to 
closed position. Lock shall be designed specifically for mechanical and electrical 
component interlocking. 

2.9 REMOTE MONITORING 

A. Description: Communication module in unit control panel provides capability for 
remote monitoring of status, parameters, and alarms specified in "Controls and 
Indications" Article. The remote computer and the connecting signal wiring are not 
included in this Section. Include the following features: 
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1. Connectors and network interface units for data transmission via RS-485, 
Ethernet, or web-based link. 

2. Software designed for control and monitoring of UPS functions and to provide 
on-screen explanations, interpretations, diagnosis, action guidance, and 
instructions for use of monitoring indications and development of meaningful 
reports. Permit storage and analysis of power-line transient records. Designs for 
Windows applications, software, and computer are not included in this Section. 

3. Software and Hardware: Compatible with that specified in Section 260913 
"Electrical Power Monitoring and Control." 

2.10 BATTERY 

A. Description: Valve-regulated, recombinant, lead-calcium units, factory assembled in an 
isolated compartment of UPS cabinet, complete with battery disconnect switch. 

1. Arrange for drawout removal of battery assembly from cabinet for testing and 
inspecting. 

2. and inspecting. 

B. Seismic-Restraint Design: Battery racks, cabinets, assemblies, subassemblies, and 
components (and fastenings and supports, mounting, and anchorage devices for them) 
shall be designed and fabricated to withstand static and seismic forces. 

2.11 BASIC BATTERY MONITORING 

A. Description: Continuous, real-time capture of battery performance data. 

B. Battery Ground-Fault Detector: Initiates alarm when resistance to ground of positive or 
negative bus of battery is less than 5000 ohms. 

C. Battery compartment high-temperature detector initiates an alarm when smoke or a 
temperature greater than 167 deg F (75 deg C) occurs within the compartment. 

D. Battery compartment smoke/high-temperature detector initiates an alarm when smoke 
or a temperature greater than 167 deg F (75 deg C) occurs within the compartment. 

E. Annunciation of Alarms: At UPS control panel and remotely. 

2.12 ADDITIONAL BATTERY MONITORING 

A. Monitoring features and components shall include the following: 

1. Factory-wired sensing leads to cell and battery terminals and cell temperature 
sensors. 
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2. Connections for data transmission via RS-485 link, and network interface and 
external signal wiring to electrical power monitoring and control equipment. 
External signal wiring and computer are not specified in this Section. 

3. USB ports for printer and accessories. 
4. PC-based software designed to store and analyze battery data, compile reports on 

individual-cell parameters and total battery performance trends, and provide data 
for scheduling and prioritizing battery maintenance. 

B. Performance: Automatically measure and electronically record the following parameters 
on a routine schedule and during battery discharge events. During discharge events, 
record measurements timed to nearest second; including measurements of the following 
parameters: 

1. Total battery voltage and ambient temperature. 
2. Individual-cell voltage, impedance, and temperature, and string current. During 

battery-discharging events such as utility outages, measures battery and cell 
voltages, battery string current and records values versus time to nearest second. 

3. Individual-cell electrolyte levels. 

2.13 BATTERY-CYCLE WARRANTY MONITORING 

A. Description: Electronic device, acceptable to battery manufacturer as a basis for 
warranty action, for monitoring of charge-discharge cycle history of batteries covered 
by cycle-life warranties. 

B. Performance: Automatically measure and record each discharge event, classify it 
according to duration category and total discharges according to warranty criteria, and 
display remaining warranted battery life on front panel display. 

C. Additional monitoring functions and features shall include the following: 

1. Measuring and Recording: Total voltage at battery terminal. Initiate an alarm for 
excursions outside the proper float-voltage level. 

2. Monitoring: Ambient temperature at battery; initiate an alarm if temperature 
deviates from normally acceptable range. 

3. Keypad on Device Front Panel: Provide access to monitored data using front 
panel display. 

4. Alarm Contacts: Arrange to initiate remote alarm for battery discharge events 
abnormal battery voltage or temperature. 

5. Memory: Store recorded data in nonvolatile electronic memory. 
6. Ethernet Port: Permits downloading of data to a PC. 

2.14 SOURCE QUALITY CONTROL 

A. Factory test complete UPS system before shipment. Use actual batteries that are part of 
final installation. Include the following: 
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1. Test and demonstration of all functions, controls, indicators, sensors, and 
protective devices. 

2. Full-load test. 
3. Transient-load response test. 
4. Overload test. 
5. Power failure test. 

B. Observation of Test: Give 14 days' advance notice of tests and provide opportunity for 
Owner's representative to observe tests at Owner's choice. 

C. Report test results. Include the following data: 

1. Description of input source and output loads used. Describe actions required to 
simulate source load variation and various operating conditions and malfunctions. 

2. List of indications, parameter values, and system responses considered 
satisfactory for each test action. Include tabulation of actual observations during 
test. 

3. List of instruments and equipment used in factory tests. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for conditions affecting performance of the UPS. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Verify installation conditions are representative of the conditions used in the 
coordination studies for the electrical system. Provide fuse protection according to 
Section 262813 "Fuses" if required for coordination with UPS overcurrent protective 
device requirements. 

3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Wiring Method: Install cables in raceways and cable trays except within consoles, 
cabinets, desks, and counters and except in accessible ceiling spaces and in gypsum 
board partitions where unenclosed wiring method may be used. Conceal raceway and 
cables except in unfinished spaces. 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Comply with requirements for raceways and boxes specified in Section 260533 

"Raceways and Boxes for Electrical Systems." 



   
 

STATIC UNINTERRUPTIBLE POWER SUPPLY 263353 - 15 

C. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors 
where possible. 

D. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no 
excess and without exceeding manufacturer's limitations on bending radii. Install lacing 
bars and distribution spools. 

E. Maintain minimum clearances and workspace at equipment according to manufacturer's 
written instructions and NFPA 70. 

F. Connections: Interconnect system components. Make connections to supply and load 
circuits according to manufacturer's wiring diagrams unless otherwise indicated. Apply 
oxide inhibitor on battery terminals. 

3.3 GROUNDING 

A. Separately Derived Systems: If not part of a listed power supply for a data-processing 
room, comply with NFPA 70 requirements for connecting to grounding electrodes and 
for bonding to metallic piping near isolation transformer. Comply with requirements in 
Section 260526 "Grounding and Bonding for Electrical Systems." 

B. Separately Derived Systems: If part of a listed power supply for a data-processing room, 
comply with manufacturer's written instructions that include grounding requirements in 
excess of NFPA 70 requirements for connecting to grounding electrodes and for 
bonding to metallic piping near isolation transformer. Comply with requirements in 
Section 260526 "Grounding and Bonding for Electrical Systems." 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

1. Identify each battery cell individually. 

3.5 BATTERY EQUALIZATION 

A. Equalize charging of battery cells according to manufacturer's written instructions. 
Record individual-cell voltages. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 
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C. Manufacturer's Field Service: Engage a factory-authorized service representative to test 
and inspect components, assemblies, and equipment installations, including 
connections. 

D. Perform tests and inspections. 

E. Tests and Inspections: 

1. Inspect interiors of enclosures, including the following: 

a. Inspect anchorage, alignment, grounding, and required clearances. 
b. Component type and labeling verification. 
c. Ratings of installed components. 

2. Test electrical and mechanical interlock systems for correct operation and 
sequencing. 

3. Inspect bolted electrical connections for high resistance using one or more of the 
following methods: 

a. Use of low-resistance ohmmeter according to Section 7.22.2.2 of 
NETA ATS. 

b. Verify tightness of accessible bolted electrical connections by calibrated 
torque-wrench method according to manufacturer's published data or 
Table 100.12 of NETA ATS. 

c. Perform thermographic survey according to Section 9 of NETA ATS. 

4. Test static transfer from inverter to bypass and back. Use normal load, if possible. 
5. Test dc undervoltage trip level on inverter input breaker. Set according to 

manufacturer's published data. 
6. Verify synchronizing indicators for static switch and bypass switches. 

7. Test automatic transfer switches. 
a. Verify settings and operation of control devices. 
b. Calibrate and set all relays and timers according to Section 7.9 of 

NETA ATS. 
c. Verify phase rotation, phasing, and synchronized operation as required by 

the application. 
d. Perform automatic transfer tests. 

1) Simulate loss of normal power. 
2) Return to normal power. 
3) Simulate loss of emergency power. 
4) Simulate all forms of single-phase conditions. 

e. Verify correct operation and timing of the following functions: 

1) Normal source voltage-sensing and frequency-sensing relays. 
2) Time delay on transfer. 
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3) Alternative source voltage-sensing and frequency-sensing relays. 
4) Automatic transfer operation. 
5) Interlocks and limit switch function. 
6) Time delay and retransfer on normal power restoration. 

8. Test direct current system's batteries. 

a. Verify adequacy of battery support racks, mounting, anchorage, alignment, 
grounding, and clearances. 

b. Inspect spill containment installation. Measure charger float and equalizing 
voltage levels. Adjust to battery manufacturer's recommended settings. 

c. Verify all charger functions and alarms. 
d. Measure each cell voltage and total battery voltage with charger energized 

and in float mode of operation. 
e. Perform a load test according to manufacturer's published data or IEEE 450. 
f. Measure charger float and equalizing voltage levels. Adjust to battery 

manufacturer's recommended settings. 
g. Test values. 

1) Compare bolted connection resistance values to values of similar 
connections. Investigate values that deviate from those of similar 
bolted connections by more than 50 percent of the lowest value. 

2) Charger float and equalize voltage levels shall be according to battery 
manufacturer's published data. 

3) The results of charger functions and alarms shall be according to 
manufacturer's published data. 

4) Cell voltages shall be within 0.05 V of each other or according to 
manufacturer's published data. 

5) Compare bolted connection resistance values to values of similar 
connections. Investigate values that deviate from those of similar 
bolted connections by more than 50 percent of the lowest value. 

6) Cell internal ohmic values (resistance, impedance, or conductance) 
shall not vary by more than 25 percent between identical cells that are 
in a fully charged state. 

7) Results of load tests shall be according to manufacturer's published 
data or IEEE 450. 

9. Test communication of status and alarms to remote monitoring equipment. 

F. Seismic-restraint tests and inspections shall include the following: 

1. Inspect type, size, quantity, arrangement, and proper installation of mounting or 
anchorage devices. 

G. The UPS system will be considered defective if it does not pass tests and inspections. 



   
 

STATIC UNINTERRUPTIBLE POWER SUPPLY 263353 - 18 

H. Record of Tests and Inspections: Maintain and submit documentation of tests and 
inspections, including references to manufacturers' written instructions and other test 
and inspection criteria. Include results of tests, inspections, and retests. 

I. Prepare test and inspection reports. 

J. Coordination with Specified UPS Monitoring Functions: Obtain printouts of built-in 
monitoring functions specified for the UPS and its components in this Section that are 
simultaneously recorded with portable instruments in this article. 

1. Provide the temporary use of an appropriate PC and printer equipped with 
required connections and software for recording and printing if such units are not 
available on-site. 

2. Coordinate printouts with recordings for monitoring performed according to this 
article, and resolve and report any anomalies in and discrepancies between the 
two sets of records. 

K. Monitoring and Testing Assistance by Contractor: 

1. Open UPS and electrical distribution and load equipment and wiring enclosures to 
make monitoring and testing points accessible for temporary monitoring probe 
and sensor placement and removal as requested. 

2. Observe monitoring and testing operations; ensure that UPS and distribution and 
load equipment warranties are not compromised. 

3. Perform switching and control of various UPS units, electrical distribution 
systems, and load components as directed by power quality specialist. Specialist 
shall design this portion of monitoring and testing operations to expose the UPS 
to various operating environments, conditions, and events while response is 
observed, electrical parameters are monitored, and system and equipment 
deficiencies are identified. 

4. Make repairs and adjustments to the UPS and to electrical distribution system and 
load components, and retest and repeat monitoring as needed to verify validity of 
results and correction of deficiencies. 

5. Engage the services of the UPS manufacturer's factory-authorized service 
representative periodically during performance testing operations for repairs, 
adjustments, and consultations. 

L. Documentation: Record test point and sensor locations, instrument settings, and circuit 
and load conditions for each monitoring summary and power disturbance recording. 
Coordinate simultaneous recordings made on UPS input and load circuits. 

END OF SECTION 263353 
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SECTION 263600 - TRANSFER SWITCHES 

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 automatic transfer switches rated 600 V and less, including the 
following: 
1. Remote annunciator system. 
2. Remote annunciator and control system. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for transfer switches. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 
accessories. 

B. Shop Drawings: 

1. Include plans, elevations, sections, details showing minimum clearances, 
conductor entry provisions, gutter space, and installed features and devices. 

2. Include material lists for each switch specified. 
3. Single-Line Diagram: Show connections between transfer switch, power sources, 

and load; and show interlocking provisions for each combined transfer switch and 
bypass/isolation switch. 

4. Riser Diagram: Show interconnection wiring between transfer switches, 
bypass/isolation switches, annunciators, and control panels. 

1.4 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Data: Certificates, for transfer switches, accessories, and 
components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 
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2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of product to include in emergency, 
operation, and maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance 
Data," include the following: 

a. Features and operating sequences, both automatic and manual. 
b. List of all factory settings of relays; provide relay-setting and calibration 

instructions, including software, where applicable. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: 

1. Member company of NETA. 

a. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site 
testing. 

1.7 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of 
transfer switch or transfer switch components that fail in materials or workmanship 
within specified warranty period. 

1. Warranty Period: Time equal to the Generator set. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 
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B. Comply with NEMA ICS 1. 

C. Comply with NFPA 99. 

D. Comply with NFPA 110. 

E. Comply with UL 1008 unless requirements of these Specifications are stricter. 

F. Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and 
total system transfer, including tungsten filament lamp loads not exceeding 30 percent 
of switch ampere rating, unless otherwise indicated. 

G. Tested Fault-Current Closing and Short-Circuit Ratings: Adequate for duty imposed by 
protective devices at installation locations in Project under the fault conditions 
indicated, based on testing according to UL 1008. 

1. Where transfer switch includes internal fault-current protection, rating of switch 
and trip unit combination shall exceed indicated fault-current value at installation 
location. 

2. Short-time withstand capability for three cycles. 

H. Repetitive Accuracy of Solid-State Controls: All settings shall be plus or minus 2 
percent or better over an operating temperature range of minus 20 to plus 70 deg C. 

I. Resistance to Damage by Voltage Transients: Components shall meet or exceed 
voltage-surge withstand capability requirements when tested according to IEEE C62.62. 
Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1. 

J. Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or 
electric-motor-operated mechanism. Switches for emergency or standby purposes shall 
be mechanically and electrically interlocked in both directions to prevent simultaneous 
connection to both power sources unless closed transition. 

K. Service-Rated Transfer Switch: 

1. Comply with UL 869A and UL 489. 
2. Provide terminals for bonding the grounding electrode conductor to the grounded 

service conductor. 
3. In systems with a neutral, the bonding connection shall be on the neutral bus. 
4. Provide removable link for temporary separation of the service and load grounded 

conductors. 
5. Surge Protective Device: Service rated. 
6. Ground-Fault Protection: Comply with UL 1008 for 4 pole bus. 
7. Service Disconnecting Means: Externally operated, manual mechanically 

actuated. 

L. Neutral Switching: See Contract Documents single line diagram. 
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M. Neutral Terminal: Solid and fully rated unless otherwise indicated. 

N. Oversize Neutral: Ampacity and switch rating of neutral path through units indicated for 
oversize neutral shall be double the nominal rating of circuit in which switch is 
installed. 

O. Heater: Equip switches exposed to outdoor temperatures and humidity, and other units 
indicated, with an internal heater. Provide thermostat within enclosure to control heater. 

P. Battery Charger: For generator starting batteries. 

1. Float type, rated 2 A. 
2. Ammeter to display charging current. 
3. Fused ac inputs and dc outputs. 

Q. Annunciation, Control, and Programming Interface Components: Devices at transfer 
switches for communicating with remote programming devices, annunciators, or 
annunciator and control panels shall have communication capability matched with 
remote device. 

R. Factory Wiring: Train and bundle factory wiring and label, consistent with Shop 
Drawings, by color-code or by numbered or lettered wire and cable shrinkable sleeve 
markers at terminations. Color-coding and wire and cable markers are specified in 
Section 260553 "Identification for Electrical Systems." 

1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring 
indicated. 

2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or 
bottom entrance of feeder conductors as indicated. 

3. Control Wiring: Equipped with lugs suitable for connection to terminal strips. 
4. Accessible via [rear] [front] access. 

S. Enclosures: General-purpose NEMA 250, as noted on the drawings, complying with 
NEMA ICS 6 and UL 508, unless otherwise indicated. 

2.2 MOLDED-CASE-TYPE AUTOMATIC TRANSFER SWITCHES 

A. Match generator. 

B. Comply with Level 1 equipment according to NFPA 110. 

C. Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated 
current between active power sources. 

1. Limitation: Switches using contactor-based components are unacceptable. 
2. Switch Action: Double throw; mechanically held in both directions. 
3. Contacts: Silver composition or silver alloy for load-current switching. 
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4. Conductor Connectors: Suitable for use with conductor material and sizes. 
5. Material: Tin-plated aluminum. 
6. Main and Neutral Lugs: Compression type. 
7. Ground Lugs and Bus-Configured Terminators: Compression type. 
8. Ground bar. 
9. Connectors shall be marked for conductor size and type according to UL 1008. 

D. Automatic Delayed-Transition Transfer Switches: Pauses or stops in intermediate 
position to momentarily disconnect both sources, with transition controlled by 
programming in the automatic transfer-switch controller. Interlocked to prevent the load 
from being closed on both sources at the same time. 

1. Adjustable Time Delay: For override of normal-source voltage sensing to delay 
transfer and engine start signals for alternative source. Adjustable from zero to six 
seconds, and factory set for one second. 

2. Sources shall be mechanically and electrically interlocked to prevent closing both 
sources on the load at the same time. 

3. Fully automatic break-before-make operation with center off position. 
4. Fully automatic break-before-make operation with transfer when two sources 

have near zero phase difference. 

E. Automatic Transfer-Switch Controller Features: 

1. Controller operates through a period of loss of control power. 
2. Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-to-

ground voltage on each phase. Pickup voltage shall be adjustable from 85 to 100 
percent of nominal, and dropout voltage shall be adjustable from 75 to 98 percent 
of pickup value. Factory set for pickup at 90 percent and dropout at 85 percent. 

3. Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. 
Pickup voltage shall be adjustable from 85 to 100 percent of nominal. Factory set 
for pickup at 90 percent. Pickup frequency shall be adjustable from 90 to 100 
percent of nominal. Factory set for pickup at 95 percent. 

4. Time Delay for Retransfer to Normal Source: Adjustable from zero to 30 minutes, 
and factory set for 10 minutes. Override shall automatically defeat delay on loss 
of voltage or sustained undervoltage of emergency source, provided normal 
supply has been restored. 

5. Test Switch: Simulate normal-source failure. 
6. Switch-Position Pilot Lights: Indicate source to which load is connected. 
7. Source-Available Indicating Lights: Supervise sources via transfer-switch normal- 

and emergency-source sensing circuits. 

a. Normal Power Supervision: Green light with nameplate engraved "Normal 
Source Available." 

b. Emergency Power Supervision: Red light with nameplate engraved 
"Emergency Source Available." 
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8. Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw 
contacts for each switch position, rated 10 A at 240-V ac. 

9. Transfer Override Switch: Overrides automatic retransfer control so automatic 
transfer switch will remain connected to emergency power source regardless of 
condition of normal source. Pilot light indicates override status. 

10. Engine Starting Contacts: One isolated and normally closed, and one isolated and 
normally open; rated 10 A at 32-V dc minimum. 

11. Engine Shutdown Contacts: Instantaneous; shall initiate shutdown sequence at 
remote engine-generator controls after retransfer of load to normal source. 

12. Engine Shutdown Contacts: Time delay adjustable from zero to five minutes, and 
factory set for five minutes. Contacts shall initiate shutdown at remote engine-
generator controls after retransfer of load to normal source. 

13. Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine 
generator and transfers load to it from normal source for a preset time, then 
retransfers and shuts down engine after a preset cool-down period. Initiates 
exercise cycle at preset intervals adjustable from 7 to 30 days. Running periods 
shall be adjustable from 10 to 30 minutes. Factory settings shall be for 7-day 
exercise cycle, 20-minute running period, and 5-minute cool-down period. 
Exerciser features include the following: 

a. Exerciser Transfer Selector Switch: Permits selection of exercise with and 
without load transfer. 

b. Push-button programming control with digital display of settings. 
c. Integral battery operation of time switch when normal control power is 

unavailable. 

F. Remote Annunciator System: 

1. Source Limitations: Same manufacturer as transfer switch in which installed. 
2. Functional Description: Remote annunciator panel shall annunciate conditions for 

indicated transfer switches. 
3. Annunciation panel display shall include the following indicators: 

a. Sources available, as defined by actual pickup and dropout settings of 
transfer-switch controls. 

b. Switch position. 
c. Switch in test mode. 
d. Failure of communication link. 

4. Annunciator Panel: LED-lamp type with audible signal and silencing switch. 

a. Indicating Lights: Grouped for each transfer switch monitored. 
b. Label each group, indicating transfer switch it monitors, location of switch, 

and identity of load it serves. 
c. Mounting: Flush, modular, steel cabinet unless otherwise indicated. 
d. Lamp Test: Push-to-test or lamp-test switch on front panel. 
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2.3 SOURCE QUALITY CONTROL 

A. Factory Tests: Test and inspect components, assembled switches, and associated 
equipment according to UL 1008. Ensure proper operation. Check transfer time and 
voltage, frequency, and time-delay settings for compliance with specified requirements. 
Perform dielectric strength test complying with NEMA ICS 1. 

B. Prepare test and inspection reports. 

1. For each of the tests required by UL 1008, performed on representative devices, 
for emergency systems. Include results of test for the following conditions: 

a. Overvoltage. 
b. Undervoltage. 
c. Loss of supply voltage. 
d. Reduction of supply voltage. 
e. Alternative supply voltage or frequency is at minimum acceptable values. 
f. Temperature rise. 
g. Dielectric voltage-withstand; before and after short-circuit test. 
h. Overload. 
i. Contact opening. 
j. Endurance. 
k. Short circuit. 
l. Short-time current capability. 
m. Receptacle withstand capability. 
n. Insulating base and supports damage. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Floor-Mounting Switch: Anchor to floor by bolting. 

1. Install transfer switches on cast-in-place concrete equipment base(s). 
2. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into 

bases. 
3. Provide workspace and clearances required by NFPA 70. 

B. Annunciator and Control Panel Mounting: Flush in wall unless otherwise indicated. 

C. Identify components according to Section 260553 "Identification for Electrical 
Systems." 

D. Set field-adjustable intervals and delays, relays, and engine exerciser clock. 

E. Comply with NECA 1. 
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3.2 CONNECTIONS 

A. Wiring to Remote Components: Match type and number of cables and conductors to 
generator sets, control, and communication requirements of transfer switches as 
recommended by manufacturer. 

B. Wiring Method: Install cables in raceways and cable trays except within electrical 
enclosures. Conceal raceway and cables except in unfinished spaces. 

1. Comply with requirements for raceways and boxes specified in Section 260533 
"Raceways and Boxes for Electrical Systems." 

C. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no 
excess and without exceeding manufacturer's limitations on bending radii. 

D. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 

E. Connect wiring according to Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 

F. Connect twisted pair cable according to Section 260523 "Control-Voltage Electrical 
Power Cables." 

G. Final connections to equipment shall be made with liquidtight, flexible metallic conduit 
no more than 18 inches (457 mm) in length. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test 
and inspect components, assemblies, and equipment installations, including 
connections. 

B. Perform the following tests and inspections: 

1. After installing equipment, test for compliance with requirements according to 
NETA ATS. 

2. Visual and Mechanical Inspection: 

a. Compare equipment nameplate data with Drawings and Specifications. 
b. Inspect physical and mechanical condition. 
c. Inspect anchorage, alignment, grounding, and required clearances. 
d. Verify that the unit is clean. 
e. Verify appropriate lubrication on moving current-carrying parts and on 

moving and sliding surfaces. 
f. Verify that manual transfer warnings are attached and visible. 
g. Verify tightness of all control connections. 
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h. Inspect bolted electrical connections for high resistance using one of the 
following methods, or both: 

1) Use of low-resistance ohmmeter. 
2) Verify tightness of accessible bolted electrical connections by 

calibrated torque-wrench method according to manufacturer's 
published data. 

i. Perform manual transfer operation. 
j. Verify positive mechanical interlocking between normal and alternate 

sources. 
k. Perform visual and mechanical inspection of surge arresters. 
l. Inspect control power transformers. 

1) Inspect for physical damage, cracked insulation, broken leads, 
tightness of connections, defective wiring, and overall general 
condition. 

2) Verify that primary and secondary fuse or circuit-breaker ratings 
match Drawings. 

3) Verify correct functioning of drawout disconnecting contacts, 
grounding contacts, and interlocks. 

3. Electrical Tests: 

a. Perform insulation-resistance tests on all control wiring with respect to 
ground. 

b. Perform a contact/pole-resistance test. Compare measured values with 
manufacturer's acceptable values. 

c. Verify settings and operation of control devices. 
d. Calibrate and set all relays and timers. 
e. Verify phase rotation, phasing, and synchronized operation. 
f. Perform automatic transfer tests. 
g. Verify correct operation and timing of the following functions: 

1) Normal source voltage-sensing and frequency-sensing relays. 
2) Engine start sequence. 
3) Time delay on transfer. 
4) Alternative source voltage-sensing and frequency-sensing relays. 
5) Automatic transfer operation. 
6) Interlocks and limit switch function. 
7) Time delay and retransfer on normal power restoration. 
8) Engine cool-down and shutdown feature. 

4. Measure insulation resistance phase-to-phase and phase-to-ground with 
insulation-resistance tester. Include external annunciation and control circuits. 
Use test voltages and procedure recommended by manufacturer. Comply with 
manufacturer's specified minimum resistance. 
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a. Check for electrical continuity of circuits and for short circuits. 
b. Inspect for physical damage, proper installation and connection, and 

integrity of barriers, covers, and safety features. 
c. Verify that manual transfer warnings are properly placed. 
d. Perform manual transfer operation. 

5. After energizing circuits, perform each electrical test for transfer switches stated 
in NETA ATS and demonstrate interlocking sequence and operational function 
for each switch at least three times. 

a. Simulate power failures of normal source to automatic transfer switches and 
retransfer from emergency source with normal source available. 

b. Simulate loss of phase-to-ground voltage for each phase of normal source. 
c. Verify time-delay settings. 
d. Verify pickup and dropout voltages by data readout or inspection of control 

settings. 
e. Test bypass/isolation unit functional modes and related automatic transfer-

switch operations. 
f. Perform contact-resistance test across main contacts and correct values 

exceeding 500 microhms and values for one pole deviating by more than 50 
percent from other poles. 

g. Verify proper sequence and correct timing of automatic engine starting, 
transfer time delay, retransfer time delay on restoration of normal power, 
and engine cool-down and shutdown. 

6. Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for 
power delivery from both sources. 

a. Verify grounding connections and locations and ratings of sensors. 

C. Coordinate tests with tests of generator and run them concurrently. 

D. Report results of tests and inspections in writing. Record adjustable relay settings and 
measured insulation and contact resistances and time delays. Attach a label or tag to 
each tested component indicating satisfactory completion of tests. 

E. Transfer switches will be considered defective if they do not pass tests and inspections. 

F. Remove and replace malfunctioning units and retest as specified above. 

G. Prepare test and inspection reports. 

H. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each switch. Remove all access panels so joints 
and connections are accessible to portable scanner. 
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1. Instrument: Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values. Provide calibration record for 
device. 

2. Record of Infrared Scanning: Prepare a certified report that identifies switches 
checked and that describes scanning results. Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

3. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of 
each switch 11 months after date of Substantial Completion. 

3.4 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain transfer switches 
and related equipment. 

B. Training shall include testing ground-fault protective devices and instructions to 
determine when the ground-fault system shall be retested. Include instructions on where 
ground-fault sensors are located and how to avoid negating the ground-fault protection 
scheme during testing and circuit modifications. 

C. Coordinate this training with that for generator equipment. 

END OF SECTION 263600 
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SECTION 271000 - TELECOMMUNICATIONS INFRASTRUCTURE  

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A. Materials, labor, equipment, testing, and documentation for a complete local area 
network (LAN) structured cabling system in accordance with the following published 
standards, hereinafter referred to as the “Standards”: 

B. ANSI/TIA/EIA 568A “Commercial Building Telecommunications Cabling Standard”. 

1. ANSI/TIA/EIA 569 “Commercial Building Standard for Telecommunications 
Pathways and Spaces”. 

2. EIA/TIA TSB-67 “Transmission Performance Specifications for Field Testing of 
UTP Cabling Systems”. 

3. ANSI/TIA/EIA 606 “Administration Standard for the Telecommunications 
Infrastructure of Commercial Buildings”. 

4. TIA/EIA 607 “Commercial Building Grounding and Bonding Requirements for 
Telecommunications”. 

5. ANSI/TIA/EIA-A-5. 
6. EIA/TIA TSB-95. 
7. TIA/EIA 568 - Commercial Building Telecommunication Cabling Standard. 

C. The scope of the LAN infrastructure includes the following: 

1. Provisioning of telecommunications equipment rooms and closets including: 

a. Main distribution facilities (MDF). 
b. Intermediate distribution facilities (IDF). 

2. Pathways including conduits, junction boxes, cable trays, ducts, wire-ways, cable 
supports, and cabling management systems. 

3. Freestanding floor and/or wall mounted equipment racks. 
4. Backbone cabling. 
5. Horizontal cabling. 
6. Telecommunication outlets and data jacks. 
7. Cross-connect fields, interconnect / patching equipment, patch-panels, patch 

cables, wiring blocks and cable terminations at the IDFs/MDFs. 
8. Documentation and labeling. 
9. Cable testing and reports. 
10. Terminal Backboard. 
11. Telecommunication Ground Bus Bar. 
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12. The scope of work under this Section shall include any other work as might 
reasonably be implied as required, even though not specifically mentioned herein 
or shown on the drawings. 

1.2 RELATED SECTIONS: 

A. Section 260500:Common Work Results for Electrical 

B. Section 260526: Grounding and Bonding 

C. Section 260533: Raceway and Boxes for Electrical Systems 

1.3 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years’ experience. 

B. Installer: Company specializing in installing products specified in this section with 
minimum three years’ experience. 

C. Testing Agency: Company member of International Electrical Testing Association and 
specializing in testing products specified in this section with minimum three years’ 
experience. 

D. The owner reserves the right to require the Contractor to remove from the project any 
such employee the Owner deems to be incompetent, careless or insubordinate. 

E. All clean up activity related to work performed will be the responsibility of the Low 
Voltage Contractor and must be completed daily before leaving the site. 

1.4 WORK NOT INCLUDED 

A. Hubs, switches, routers, transceivers, and other active network equipment. 

B. Servers and workstation equipment. 

1.5 SUBMITTALS 

A. Backbone and horizontal cabling including but not limited to the following: 

1. Fiber-optic (FO) cables. 
2. Unshielded twisted pair (UTP) cables. 

B. Connectors, splices, and terminations used for FO and UTP cabling. 
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C. Distribution equipment racks, frames, bracing, and anchors. 

D. Surface raceway, cable tray, and cable management systems. 

E. Cross-connect punch-down blocks, UTP modular patch-panels, FO management panels, 
and components. 

F. Telecommunication outlet jacks, boxes, bezels, modules, and cover-plates. 

1.6 COORDINATION 

A. Coordinate with Facilities Management on all new telecommunication connections. 
Verify exact location and existing products used. 

PART 2 - MATERIALS 

2.1 RACEWAYS, PATHWAYS, AND BOXES 

A. Provide conduit, wireway, cable-trays, junction boxes, and outlet boxes as indicated on 
the Drawings. Materials shall be in accordance with Specification Section 260500 in 
addition to specific requirements of the Standards. 

B. Provide pull-lines in both empty and partially occupied data and telecomm raceways. 
Partially occupied raceways are considered to be those that are filled to less than 40 
percent of the cross sectional area of the raceway. Pull-line sizes and types are as 
follows: 

1. Conduits 1¼” and smaller: 3/16” polyester pre-measured printed tape, Greenlee 
Textron #434 or approved equal. 

2. Conduits 1½” and larger: 1/4” Kevlar pre-measured printed tape, Greenlee 
Textron #39243 or approved equal. 

3. Cable trays longer than ten feet in length: Rig continuous traveling pull-lines of 
1/4” polypropylene between access points so as to allow multiple sequential cable 
installations over the life of the Project. 

C. Provide rough-in outlet boxes for data and telecomm outlets in size 4-11/16” square by 
2-1/8” deep with single gang plaster rings. Select special knockout provisions to match 
the conduit entries indicated on the Drawings. 

D. Multiple fabric cell flexible innerduct for new and future cable installations. Maxcell or 
equal. 
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2.2 TERMINAL BACKBOARDS 

A. 3/4" exterior grade plywood, finished on one side. Furnish in 4’ x 8’ sheets and cut to fit 
the available space.  

2.3 EQUIPMENT RACKS 

A. MDF/IDF: Standard EIA 19”, floor mounted, 2-post, 72” high.  Provide mounting brace 
for anchorage to the wall and/or floor. Provide mounting brackets, fan and power strip. 
Provide shelving as necessary to accommodate equipment installed. 

B. Enclosed MDF/IDF: Enclosed standard EIA 19”, floor mounted, 72” high. Cooper B-
Line V-line frames V4229 or equal.  Provide mounting brace for anchorage to the wall 
and/or floor. Provide mounting brackets, fan and power strip. Provide High flow vented 
doors and walls with locks. Provide shelving as necessary to accommodate equipment 
installed. 

C. Enclosed Wall mounted IDF cabinet:  19” EIA, wall mount cabinet.  Tripp-Lite 
SRW12UHD or approved equal. Provide blocking and mounting brace for anchorage to 
the wall. Provide mounting brackets, fan and power strip. Provide shelving as necessary 
to accommodate equipment installed. 

2.4 CABLE TRAY AND RACK SYSTEMS 

A. Ceiling mounted 18-inch fiber rated rack for cable management. Copper, B-line 
“Flextray”. Length as shown. 

B. Wall mounted half-rack where shown on drawings and for cable management in IT 
room: Extruded aluminum construction, 3” loading depth, 9” rungs on 6” spacing, flush 
mounted without spacers or brackets, B-Line “HALF-RACK” #C3A1H06-09-length as 
shown. Provide #B594 clevis U-brackets at 32” maximum on center. 

2.5 PATCH PANELS AND CROSS-CONNECTS 

A. All UTP components shall be rated to CAT-6A including cable, outlets, terminations, 
and patch panels. 

B. Fiber optic (FO) components: 

1. Fiber Optic termination panels, wall mounted: FS – FHD 2 X Cassette Wall 
Mount Enclosure or equal.  

2. Fiber Optic high density, rack mounted: FD – 1U 4 XFHD capable of up to 144 
fibers or equal.  

C. Unshielded twisted pair (UTP) components: 
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1. Cat 6A UTP termination panels, 48 port, rack-mounted: Panduit #CPP48WBLY 
or equal. 

2. Cat 6A UTP termination modules, T568B (RJ45 type): Panduit #CJS6X88TG-X 
(color per scheme) or equal. 

D. Inter-Connect patch Cords:  Four twisted-pair stranded, Category 6A Enhanced Power 
Sum, 24 AWG copper conductors.  Individual conductors PVC jacketed.  Connector 
plug shall be polarized to prevent polarity reversal or split pairs, and shall be factory-
marked to indicate top of connector.  Inter-connect cord shall be UL listed. 

 

1. The Contractor shall complete data interconnects between patch panels and 
Owner-provided active network electronics. 

2. Minimum performance specifications: 

a. The data equipment inter-connect cable must meet the impedance, 
attenuation and NEXT requirements for Category 6A Horizontal Cable of 
EIA / TIA 568 B. 

E. Cross-Connect Wire:  One and Two twisted pair, 24 AWG solid copper conductors.  
Individual conductors PVC jacketed.  One pair shall be yellow/blue color code and 2 
twisted pairs shall be red/blue and red/orange coded.  Must be UL listed for use as 
cross-connect wire.  Provide one 500-foot reel of each type for use by Owner. 

1. Contractor to assist Owner to perform all voice cross-connects. 
2. Minimum performance specifications: 

a. Cross-connect wire used on “voice” (telephone) cross-connects must meet 
the EIA/TIA 568 B impedance, attenuation and NEXT requirements for 
Category 3 horizontal cable. 

F. Cable management components:. 

1. Vertical cable management, 4”x5” plastic wiring duct, front and rear: Cooper B-
line #SB860 (on sides of racks) or equal. 

2. Horizontal cable management, 3”x3” plastic wiring duct on front, 2”x4” plastic 
wiring duct on rear, 2 rack space unit: Cooper B-line #SB870 (required between 
patch panels and at top and bottom) or equal. 

3. Cable ties: Velcro type, Panduit HLT or HLS series or equal. 

2.6 FIBER OPTIC (FO) CABLE 

A. Indoor Fiber Optic backbone cable: MTP\MPO cable assemblies, Fiber mode: OS2 
9/125µm,  

B. Outside Plant Fiber Optic backbone cable: 6-strand, 62.5/125 µm, multi-mode, riser 
type, black jacket, ripcord, Berk-Tek #OPD006GB3510/25 or equal. 
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C. Buffer Tube Fan-Out Assemblies:  Siecor BTF or equal. 

D. Other Fiber Optic cable: As indicated on the Drawings. 

2.7 UNSHIELDED TWISTED PAIR (UTP) CABLE 

A. Category 6A UTP cable: Unshielded, 4 twisted-pair, 24 AWG copper, Category 6A, 
NEC Article 800 type CMR rated, non-plenum type, tested to 550MHz, Superior Essex 
DataGain Category 6, #6H-246-xA, or equal, color per established scheme or at owners 
IT representatives directive. 

B. Other UTP cable: As indicated on the Drawings. 

2.8 TELECOMMUNICATIONS OUTLETS & DATA JACKS 

A. Where individual wall data outlets are indicated, provide 4-port, single-gang outlets 
with bezels, adapters, faceplates, and Category 6, RJ45 modules. The actual quantity 
and configuration of activations shall be as scheduled on the Drawings. 

1. Faceplate bezel: Panduit #CBEIW or equal. 
2. Sloped inserts: Panduit #CHS2IW-X or equal. 
3. Blank inserts: Panduit #CHB2IW-X or equal. 
4. Modular jacks, T568B (RJ45 type): Panduit # CJS6X88TG-X or equal (color per 

scheme). 

B. Where data outlets in modular furniture are indicated provide surface mounted boxes 
for outlets, and Category 6A, RJ45 modules. The actual quantity and configuration of 
activations shall be as scheduled on the Drawings. 

1. Boxes shall be Panduit CBXC4X-A or equal. 
2. Modular jacks, T568B (RJ45 type): Panduit # CJS6X88TG-X or equal (color per 

scheme). 

C. Where data outlets in Wiremold 5400 surface raceway are indicated, provide 4-port, 
single-gang outlets with brackets, adapters, faceplates, and Category 6A, RJ45 modules. 
The actual quantity and configuration of activations shall be as scheduled on the 
Drawings. 

1. “Decora” style frame for twin style wireway covers: Panduit #CFG4IW or equal. 
2. Modular jacks, T568B (RJ45 type): Panduit # CJS6X88TG-X or equal (color per 

scheme). 
3. Provide matching, coordinated, Wiremold faceplate. 

D. Provide surface mounted boxes for outlets installed using surface mounted conduit or 
wireway. Size the box for the largest required conduit or wireway entry. Provide single 
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gang outlet with accessories and faceplates to match in appearance to flush mounted 
telecommunication outlets. 

E. Single data outlets that must be concealed in under-floor duct or attached 
inconspicuously to furniture or casework shall be fastened with low profile, two 
module, surface mount boxes. In no case shall cable data or telecom cabling be directly 
terminated without physical protection and support. 

1. Outlets box: Panduit #CBXJ2IW-A or equal. 
2. Modular jacks, T568B (RJ45 type): Panduit # CJS6X88TG-X or equal (color per 

scheme). 

F. Verify the color selection of data and telecommunications devices in the finished 
environment with the government’s representative prior to installation. 

PART 3 - EXECUTION 

3.1 CABLE AND WIRE INSTALLATION 

A. This contractor shall be responsible for the provision and installation of all data and 
voice cables including all supports, hangers, and hardware necessary for a complete 
installation.  Under no circumstances shall cables be laid on the suspended ceiling or on 
floors when installed under raised floors.  This contractor shall be responsible for 
providing and installing all necessary cable support hardware to meet Category 6A 
requirements.   

B. Cable distances from patch panels to data outlet shall not exceed 295 feet.  This 
contractor is responsible to ensure the distance specified is not exceeded. 

C. Care shall be exercised in routing both station and backbone/tie cables so as to avoid 
areas where sources of high levels of EMI (such as electric motors, transformers and 
fluorescent lighting fixtures) may exist.  Maintain a minimum distance of 12 inches 
from these sources when run parallel.  Cross at 90-degree angles where crossing must 
occur. 

D. Each station cable shall be “home run” (no splices or cross connection points) between 
jacks and patch panels. 

E. All openings or raceway transitions through firewalls and floors shall utilize UL listed 
fire-rated penetrations. 

F. Allow slack in Category 6A Cable bundles at entrances and exits of conduit sleeves and 
at transitions from “J” hooks to cable trays.  Never pull cables tight at cable tray 
transitions; doing so may damage the cables by crimping them on the cable tray side of 
the bundles. 
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G. Keep the cable evenly distributed within the cable tray.  Do not allow the cables or 
bundles to be pulled tight against the splines or to be unevenly balanced on one side of 
the tray. 

3.2 RACEWAYS, PATHWAYS, AND BOXES 

A. Install conduit, wireway, j-hooks, cable-trays, junction boxes, and outlet boxes as 
indicated on the Drawings. Installation methods shall be in accordance with Section 
260533: Raceway and Boxes for Electrical Systems in addition to the specific 
requirements of the Standards. 

B. FIRE AND SMOKE PARTITION PENETRATIONS 

1. Conduit sleeves shall be provided as part of this contract as a means of routing 
cables through fire-rated walls and floors.  Openings in sleeves and conduits used 
for system cables and those that remain (empty) spare shall be sealed with an 
approved fireproof, removable sagging material at completion.  Sleeves, which 
pass vertically from floor to floor, shall be sealed in a similar manner using an 
approved re-enterable system.  Additional penetrations through rated assemblies, 
necessary for passage of voice/data wiring, shall be made using an approved 
method and permanently sealed after installation of cables. 

3.3 TERMINATIONS AND SPLICES 

A. Perform terminations and splices of backbone and horizontal cabling at each the IDF 
and station outlets. Splices and terminations shall be performed only by competent 
technicians proficient in latest standardized procedures. 

B. Fiber Optic splices shall be performed by means of the thermal fusion splicing method.  
Maximum allowable average splice loss shall be 0.05 dB.  Maximum allowable 
absolute splice loss shall be 0.15 dB.  Maximum allowable reflectance shall be –65dB. 

C. Fiber Optic terminations shall be performed by means of the UV-cure, Epoxy and 
Polish, or other comparable methods.  Maximum allowable average insertion loss shall 
be 0.15 dB. Maximum allowable absolute splice loss shall be 0.30 dB.  Maximum 
allowable reflection shall be –55 dB. 

D. Category 6A UTP cabling terminations shall be performed using the insulation 
displacement contact (IDC) method. Take special care to observe jacket cut-back and 
pair twist requirements to preserve the performance of data cabling. 

E. Route, lace, and support both FO and UTP cabling in accordance with the Standards.  
Observe published bending radius and pulling tension limitations during installation. 

F. The entire UTP channel shall be installed, terminated, and tested to meet or exceed 
CAT-6A standards. 
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G. Provide a minimum of 7’ slack for UTP cable at each MDF/IDF, provide 5’ slack above 
ceiling in a single loop (do not coil), and 1’ slack at data outlets to allow for 
adds/moves/changes. 

H. Provide a service loop for FO cable at each MDF/IDF consisting of a minimum of 15’ 
of cable at or above the ceiling in the vicinity of the termination rack.   

3.4 TERMINAL BACKBOARDS AND EQUIPMENT RACKS 

A. Fasten backboards securely to the structural wall framing. Provide blocking between 
wall studs or metal framing prior to application of wall finishes where substantial 
support cannot be obtained for the wall framing alone. Install the board with the 
finished side out and secure with #12 x 3” all-purpose screws spaced at not more than 
two feet apart. 

B. Anchor freestanding equipment racks to the building floor with 3/8” x 3” lag screws or 
concrete expansion wedge anchors fastened through the base plate.  Provide a minimum 
of four (4) anchors per rack. In addition racks over 47” high shall be tied back to the 
building structure at the top using a brace for additional seismic support. 

3.5 TELECOMMUNICATIONS OUTLETS & DATA JACKS 

A. Provide flush, large, double gang, back-boxes with single gang plaster rings for 
mounting of telecommunications outlets in finished walls. 

B. Where station outlets are indicated with voice and data services combined, use a 
different color jack for each service. The jack color assignments shall be consistent 
throughout the entire Project. 

C. Unless otherwise indicated, wire Category 6A, UTP data jacks to the TIA 568B wiring 
configuration. 

D. Surface mounted devices shall only be used if shown on drawings or directed by 
Superintendent.  

E. Each outlet location shall be identified with a distinct callout and identified on each 
cable. 

3.6 LABELING: LABELING SHALL INCLUDE, BUT NOT BE LIMITED TO: 

A. Labeling telecommunications outlet faceplates; 

B. Labeling station cables; 

C. Labeling terminal blocks; 
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D. Labeling fiber optic cable sheaths: 

E. Labeling of all grounding conductors and ground bars in the Intermediated Distribution 
Facilities (IDFs) and Main Distribution Facility (MDF). 

F. Station Cables/FO: 
 

1. All labels shall be polyester with white color. 
2. Station Cables: All labels shall be at least 1.00- inches in width and 1.33-inch in 

length; with a 0.5-inch x 1-inch printable area; 
3. Fo Cables: All labels shall be at least 1.87- inches in width and 3.167-inch in 

length; with a 0.5-inch x 1-inch printable area. 
4. Labels shall have an adhesive backing. 
5. Labels shall be attaché to cable sheaths by wrapping around the sheath with the 

adhesive back self-laminating portion. 
6. Labels shall be laser printed with the labeling scheme as specified. 

G. Cable / outlet / jack / termination identification: 

1. Each copper cable, its associated 568A jack at the outlet, and the associated C-4 
connecting block on the terminal block or patch panel shall be labeled with a 
unique identifier consisting of the following: 

 

a. The IDF room number where the station cable is terminated, ###. 
b. The end user room number in which the 4-pair cable is terminated and the 

telecommunications outlet is located, ###. 
c. A 3-digit serial number, rest to 001 for each room, which sequentially 

identifies each telecommunications jack / cable in a room, ###. 
d. The type of service provided by a Particular cable, either D for data or V for 

voice. 

2. Example of IDF 107, user room 129, jack /cable number 1:  107-129-001-D 

3.7 TESTING AND DOCUMENTATION 

A. Fiber Optic (FO) cable: Conduct performance testing of fiber optic cable in accordance 
with EIA/TIA standardized procedures.  Use Optical Time Domain Reflectometer 
(OTDR) and Optical Loss Test Sets (OLTS) that have been calibrated against National 
Institute of Standards & Technology (NIST) standards during the previous twelve 
months.  Operate and adjust the test equipment in accordance with the manufacturer’s 
directions.  The test set operating instructions, as published by the manufacturer, shall 
be made available for inspection by the Project Inspector or Engineer at the time of the 
test. 
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B. Testing for Fiber Optic (FO) cable shall be in accordance with ANSI/TIA/EIA-526-7 
and ANSI/TIA/EIA-526-14 and TSB-72 

C. Fiber Optic cable shall meet the performance criteria as stipulated in the table below 
and as amended by the latest applicable Standards.  Replace, re-splice, or re-terminate 
cables that do not meet the specified performance criteria.  Retest and document the 
replacement cables. 

D. Tests on FO cables shall be conducted on individual fibers from origination point to 
termination point; Duplex “Loop-back” testing is not acceptable. 

Optical Fiber Transmission Performance Table 
WAVELENGTH λ 

(NM) 
ATTENUATION 

(DB/KM) 
BANDWIDTH 

(MHZ-KM) 
850 3.0 200 
1300 0.7 500 

E. Retail copies of the Cable Manufacturer’s test results for each reel of FO cable as 
follows: Provide copies if requested. 

1. Bandwidth/Dispersion test data. 
2. Index of Refraction. 
3. Cable length and reel data. 

F. Prepare a type written or hardcopy printout of the report, including OTDR traces, for 
each cable tested. Provide copies if requested. 

G. Testing for UTP cable shall follow TSB-95 and shall include the following: Return 
Loss, PS-ELFEXT, Far-end crosstalk, Power sum far-end crosstalk, Power sum near-
end crosstalk, ACR, Delay, and Delay Skew. Testing shall include both Basic Link and 
Level II tests. Horizontal UTP cable shall meet the performance criteria as stipulated in 
the table below and as amended by the latest applicable Standards. Replace, re-splice, or 
re-terminate cables that do not meet the specified performance criteria. Retest and 
document the replacement cables. 

1. Characteristic impedance: 100 ohms ±15% from 1 MHz to 100 MHz, ±22% from 
100 MHz to 200 MHz, ±25% from 200 MHz to 250 MHz, ±32% from 250 MHz 
to 350 MHz. 

2. Minimum ACR: 26dB at 100 MHz and 7dB at 250 MHz. 
3. Attenuation is given as the maximum allowable attenuation in dB per 100m for 

the worst pair in the cable. 
4. NEXT (near end cross talk) is given as the minimum allowable NEXT loss in dB 

for the worst pair in the cable. 

H. Horizontal UTP cable connections shall meet the performance criteria as stipulated in 
the latest applicable Standards. Replace, re-splice, or re-terminate cables that do no 
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meet the specified performance criteria. Retest and document the replacement 
connectors. 

3.8 IDENTIFICATION AND CABLING MANAGEMENT 

A. Permanently and clearly identify individual cables, fibers, and grounding conductors at 
outlets, terminations, and cross connects in accordance with TIA/EIA 606 standards.  

B. Clearly identify each cable at IDF and outlet location. 

C. Identify at the following locations: 

1. Within 12 inches of the point that the cable exits the top or bottom of the 110P-
type terminal block column. 

2. Within 12 inches of the point that the cable enters a splice. 
3. At 40-foot intervals above T-Bar ceilings. 
4. At pull boxes 
5. Within 12 inches of the point that the cable enters or exits wall and floor sleeves. 

D. Cable pair identification: 

1. Identify all riser cable pairs in 5-pair increments on a 110 terminal block 
designation strip.  The numbering shall be 4 digits beginning with “0001” and 
continuing through “0800”.  The Contractor shall provide white, laser printer 
generated designation strips. 

2. Identify all riser cable pairs in 5-pair increments on 25-pair connectors.  The 
numbering shall be 4 digits beginning with “0001” and continuing through 
“0800”. 

E. Warning Tags:  At each location where fiber cable is exposed, it shall be marked with 
warning tags.  These tags shall be yellow or orange in color, and shall contain the 
warning:  “CAUTION FIBER OPTIC CABLE”.  The text shall be permanent, black, 
block characters, and at least 3/16 high.  A warning tag shall be permanently affixed to 
each exposed cable or bundle of cables, at intervals of not more than (5) feet.  Any 
section of exposed cable, which is less than five (5) feet in length, shall have at least 
one warning tag affixed to it. 

F. Develop a record keeping system for the Project that tracks the location, use, and status 
of telecommunications and LAN Infrastructure components and equipment. 

G. Prepare a report that cross references the linkages between the various components and 
equipment. 

H. Prepare a computer or paper based administration system that documents the above 
elements. Provide three copies of the system to the government’s representative. 
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I. For facilities with a functional Telecommunications Administration System in place, 
prepare the required reports in a compatible format, and coordinate the government’s IT 
personnel in the preparation and execution of the reports. 

3.9 TRAINING AND CROSS CONNECTIONS 

A. The Contractor shall provide a minimum of (1) person for a minimum of (8) man-hours 
beginning with the first scheduled move-in date to train Owner personnel in 
maintenance and repair of cabling system.  This technician shall also assist the Owner 
in cross connecting the voice and data services throughout the facility during the move-
in period.  It is at this time that all Owners provided connectivity for voice and data 
services will be provided to the Contractor.  Patching (cross connection) of the station 
assignments between the Owner’s services demark shall also be considered part of this 
Contractor’s work. 

3.10 RECORD DRAWINGS 

A. The project record drawings shall show the types, locations, cable numbers and pair 
counts of installed twisted-pair cable. 

END OF SECTION 
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SECTION 311000 - SITE CLEARING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Protecting existing vegetation to remain. 
2. Removing existing vegetation. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above- and below-grade site improvements. 
6. Disconnecting, capping or sealing, and removing site utilities. 
7. Temporary erosion and sedimentation control. 

1.2 DEFINITIONS 

A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil 
organisms. 

B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In 
undisturbed areas, surface soil is typically called "topsoil," but in disturbed areas such 
as urban environments, the surface soil can be subsoil. 

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or 
existing in-place surface soil; the zone where plant roots grow. 

D. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 

1.3 MATERIAL OWNERSHIP 

A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, 
cleared materials shall become Contractor's property and shall be removed from Project 
site. 

1.4 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
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facilities without permission from Owner and authorities having jurisdiction. 
2. Provide alternate routes around closed or obstructed trafficways if required by 

Owner or authorities having jurisdiction. 

B. Utility Locator Service: Notify utility locator service for area where Project is located 
before site clearing. 

C. Do not commence site clearing operations until temporary erosion- and sedimentation-
control measures are in place. 

D. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly 
moist. 

PART 2 - PRODUCTS 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to 
Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion 
and discharge of soil-bearing water runoff or airborne dust to adjacent properties and 
walkways, according to erosion- and sedimentation-control Drawings and requirements 
of authorities having jurisdiction. 

B. Verify that flows of water redirected from construction areas or generated by 
construction activity do not enter or cross protection zones. 

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during 
construction until permanent vegetation has been established. 

D. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed 
during removal. 
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3.3 EXISTING UTILITIES 

A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed. 

1. Arrange with utility companies to shut off indicated utilities. 
2. Owner will arrange to shut off indicated utilities when requested by Contractor. 

B. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

C. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by 
Owner or others, unless permitted under the following conditions and then only after 
arranging to provide temporary utility services according to requirements indicated: 

1. Notify Architect not less than two days in advance of proposed utility 
interruptions. 

D. Excavate for and remove underground utilities indicated to be removed. 

3.4 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 
relocated. 

2. Grind down stumps and remove roots larger than 2 inches in diameter, 
obstructions, and debris to a depth of  4 feet below exposed subgrade. 

3. Use only hand methods or air spade for grubbing within protection zones. 
4. Chip removed tree branches and  dispose of off-site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil 
material unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, 
and compact each layer to a density equal to adjacent original ground. 

3.5 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to depth  of 6 inches in a manner to prevent intermingling with underlying 
subsoil or other waste materials. 

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, 
and other objects larger than 2 inches in diameter; trash, debris, weeds, roots, and 
other waste materials. 
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3.6 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to 
facilitate new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 
along line of existing pavement to remain before removing adjacent existing 
pavement. Saw-cut faces vertically. 

3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, 
and waste materials including trash and debris, and legally dispose of them off Owner's 
property. 

END OF SECTION 311000 
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SECTION 312000 - EARTH MOVING 

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. Excavating and filling for rough grading the Site. 
2. Preparing subgrades for slabs-on-grade  
3. Drainage course for concrete slabs-on-grade. 
4. Subbase course for concrete walks pavements. 
5. Subbase course and base course for asphalt paving. 

1.3 DEFINITIONS 

A. Backfill: Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including 
haunches to support sides of pipe. 

2. Final Backfill: Backfill placed over initial backfill to fill a trench. 

B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt 
paving. 

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before 
laying pipe. 

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes 
upward capillary flow of pore water. 

F. Excavation: Removal of material encountered above subgrade elevations and to lines 
and dimensions indicated. 

1. Authorized Additional Excavation: Excavation below subgrade elevations or 
beyond indicated lines and dimensions as directed by Architect. Authorized 
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additional excavation and replacement material will be paid for according to 
Contract provisions for changes in the Work. 

2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in 
length. 

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond 
indicated lines and dimensions without direction by Architect. Unauthorized 
excavation, as well as remedial work directed by Architect, shall be without 
additional compensation. 

G. Fill: Soil materials used to raise existing grades. 

H. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 
mechanical and electrical appurtenances, or other man-made stationary features 
constructed above or below the ground surface. 

I. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-
mix asphalt pavement, or aggregate layer placed between the subgrade and a cement 
concrete pavement or a cement concrete or hot-mix asphalt walk. 

J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below subbase, drainage fill, drainage course, or topsoil materials. 

K. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground 
services within buildings. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct preexcavation conference at Project site. 

1. Review methods and procedures related to earthmoving, including, but not limited 
to, the following: 

a. Personnel and equipment needed to make progress and avoid delays. 
b. Coordination of Work with utility locator service. 
c. Coordination of Work and equipment movement with the locations of tree- 

and plant-protection zones. 
d. Extent of trenching by hand or with air spade. 
e. Field quality control. 

B. Product Data: For each type of the following manufactured products required: 
1. Warning tapes. 

C. Samples for Verification: For the following products, in sizes indicated below: 

1. Geotextile: 12 by 12 inches. 
2. Warning Tape: 12 inches long; of each color. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

B. Material Test Reports: For each on-site and borrow soil material proposed for fill and 
backfill as follows: 

1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 698. 

C. Preexcavation Photographs or Videotape: Show existing conditions of adjoining 
construction and site improvements, including finish surfaces that might be 
misconstrued as damage caused by earth-moving operations. Submit before earth 
moving begins. 

1.6 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and 
ASTM D 3740 for testing indicated. 

1.7 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during earth-moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
facilities without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by 
Owner or authorities having jurisdiction. 

B. Improvements on Adjoining Property: Authority for performing earth moving indicated 
on property adjoining Owner's property will be obtained by Owner before award of 
Contract. 

1. Do not proceed with work on adjoining property until directed by Architect. 

C. Utility Locator Service: Notify "Call Before You Dig" for area where Project is located 
before beginning earth-moving operations. 

D. Do not commence earth-moving operations until temporary site fencing and erosion- 
and sedimentation-control measures are in place. 

E. Do not commence earth-moving operations until plant-protection measures are in place. 

F. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
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2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless 

otherwise indicated. 

G. Do not direct vehicle or equipment exhaust towards protection zones. 

H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection 
zones. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are 
not available from excavations. 

B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according 
to ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 
inches in any dimension, debris, waste, frozen materials, vegetation, and other 
deleterious matter. 

1. Liquid Limit: less than 40 
2. Plasticity Index: less than 15 

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, 
and PT according to ASTM D 2487 Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7 
according to AASHTO M 145, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent 
of optimum moisture content at time of compaction. 

D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 
percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 
sieve. 

E. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 294/D 2940M 0; with at least 95 
percent passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve. 

F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 
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percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 
sieve. 

G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 
percent passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve. 

H. Drainage Course: Narrowly graded mixture of crushed stone, or crushed or uncrushed 
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-
1/2-inch sieve and zero to 5 percent passing a No. 8 sieve. 

I. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone 
and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent 
passing a 1-inch sieve and zero to 5 percent passing a No. 4 sieve. 

J. Sand: ASTM C 33/C 33M; fine aggregate. 

K. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state. 

2.2 ACCESSORIES 

A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured 
for marking and identifying underground utilities, 6 inches wide and 4 mils thick, 
continuously inscribed with a description of the utility; colored as follows: 

1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
5. Green: Sewer systems. 

B. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches 
wide and 4 mils thick, continuously inscribed with a description of the utility, with 
metallic core encased in a protective jacket for corrosion protection, detectable by metal 
detector when tape is buried up to 30 inches deep; colored as follows: 

1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
5. Green: Sewer systems. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earth-moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth-moving 
operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove 
temporary protection before placing subsequent materials. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on 
prepared subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas. Do not allow water to 
accumulate in excavations. Do not use excavated trenches as temporary drainage 
ditches. 

3.3 EXPLOSIVES 

A. Explosives: Do not use explosives. 

B. Explosives: Obtain written permission from authorities having jurisdiction before 
bringing explosives to Project site or using explosives on Project site. 

1. Perform blasting without damaging adjacent structures, property, or site 
improvements. 

2. Perform blasting without weakening the bearing capacity of rock subgrade and 
with the least-practicable disturbance to rock to remain. 

3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of 
surface and subsurface conditions encountered. Unclassified excavated materials may 
include rock, soil materials, and obstructions. No changes in the Contract Sum or the 
Contract Time will be authorized for rock excavation or removal of obstructions. 



 
 

EARTH MOVING 312000 - 7 

1. If excavated materials intended for fill and backfill include unsatisfactory soil 
materials and rock, replace with satisfactory soil materials. 

B. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will 
be classified as earth and rock. Do not excavate rock until it has been classified and 
cross sectioned by Architect. The Contract Sum will be adjusted for rock excavation 
according to unit prices included in the Contract Documents. Changes in the Contract 
Time may be authorized for rock excavation. 

1. Earth excavation includes excavating pavements and obstructions visible on 
surface; underground structures, utilities, and other items indicated to be removed; 
and soil, boulders, and other materials not classified as rock or unauthorized 
excavation. 

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of 
material not classified as rock excavation is earth excavation. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 
inch. If applicable, extend excavations a sufficient distance from structures for placing 
and removing concrete formwork, for installing services and other construction, and for 
inspections. 

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. 
Excavate by hand to final grade just before placing concrete reinforcement. Trim 
bottoms to required lines and grades to leave solid base to receive other work. 

2. Pile Foundations: Stop excavations 6 to 12 inches above bottom of pile cap before 
piles are placed. After piles have been driven, remove loose and displaced 
material. Excavate to final grade, leaving solid base to receive concrete pile caps. 

3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
Structures: Excavate to elevations and dimensions indicated within a tolerance of 
plus or minus 1 inch. Do not disturb bottom of excavations intended as bearing 
surfaces. 

B. Excavations at Edges of Tree- and Plant-Protection Zones: 

1. Excavate by hand or with an air spade to indicated lines, cross sections, 
elevations, and subgrades. If excavating by hand, use narrow-tine spading forks to 
comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not use 
mechanical equipment that rips, tears, or pulls roots. 

2. Cut and protect roots according to requirements in Section 015639 "Temporary 
Tree and Plant Protection." 
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3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, 
elevations, and subgrades. 

3.7 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe 
below frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of 
pipe or conduit. Excavate trench walls vertically from trench bottom to 12 inches higher 
than top of pipe or conduit unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and 
support of pipes and conduit. Shape subgrade to provide continuous support for bells, 
joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Remove 
projecting stones and sharp objects along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate 
trench bottoms and support pipe and conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of 
trench to support bottom 90 degrees of pipe or conduit circumference. Fill 
depressions with tamped sand backfill. 

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and 
support conduit on an undisturbed subgrade. 

4. Excavate trenches 6 inches deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course. 

D. Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit 
elevations to allow for bedding course. Hand-excavate deeper for bells of pipe. 

1. Excavate trenches 6 inches deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course. 

E. Trenches in Tree- and Plant-Protection Zones: 

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use 
narrow-tine spading forks to comb soil and expose roots. Do not break, tear, or 
chop exposed roots. Do not use mechanical equipment that rips, tears, or pulls 
roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with 
installation of utilities. 
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3. Cut and protect roots according to requirements in Section 015639 "Temporary 
Tree and Plant Protection." 

3.8 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect determines that unsatisfactory soil is present, continue excavation and 
replace with compacted backfill or fill material as directed. 

C. Authorized additional excavation and replacement material will be paid for according to 
Contract provisions for changes in the Work. 

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 
water, or construction activities, as directed by Architect, without additional 
compensation. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom 
elevation of concrete foundation or footing to excavation bottom, without altering top 
elevation. Lean concrete fill, with 28-day compressive strength of 2500 psi, may be 
used when approved by Architect. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as 
directed by Architect. 

3.10 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without 
intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to prevent 
windblown dust. 

1. Stockpile soil materials away from edge of excavations. Do not store within drip 
line of remaining trees. 

3.11 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the 
following: 

1. Construction below finish grade including, where applicable, subdrainage, 
dampproofing, waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
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4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring, bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported 

walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.12 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated. Shape 
bedding course to provide continuous support for bells, joints, and barrels of pipes and 
for joints, fittings, and bodies of conduits. 

C. Trenches under Footings: Backfill trenches excavated under footings and within 18 
inches of bottom of footings with satisfactory soil; fill with concrete to elevation of 
bottom of footings. Concrete is specified in Section 033000 "Cast-in-Place Concrete." 

D. Backfill voids with satisfactory soil while removing shoring and bracing. 

E. Initial Backfill: 

1. Soil Backfill: Place and compact initial backfill of subbase material, free of 
particles larger than 1 inch in any dimension, to a height of 12 inches over the 
pipe or conduit. 

a. Carefully compact initial backfill under pipe haunches and compact evenly 
up on both sides and along the full length of piping or conduit to avoid 
damage or displacement of piping or conduit. Coordinate backfilling with 
utilities testing. 

2. Controlled Low-Strength Material: Place initial backfill of controlled low-strength 
material to a height of 12 inches over the pipe or conduit. Coordinate backfilling 
with utilities testing. 

F. Final Backfill: 

1. Soil Backfill: Place and compact final backfill of satisfactory soil to final 
subgrade elevation. 

2. Controlled Low-Strength Material: Place final backfill of controlled low-strength 
material to final subgrade elevation. 

G. Warning Tape: Install warning tape directly above utilities, 12 inches below finished 
grade, except 6 inches below subgrade under pavements and slabs. 
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3.13 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal 
so fill material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use engineered fill. 
4. Under building slabs, use engineered fill. 
5. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.14 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer 
before compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or 
contain frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material 
that exceeds optimum moisture content by 2 percent and is too wet to compact to 
specified dry unit weight. 

3.15 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 6” in loose depth for 
material compacted by heavy compaction equipment and not more than 4 inches in 
loose depth for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required 
elevations and uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit 
weight according to ASTM D 698: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 
12 inches of existing subgrade and each layer of backfill or fill soil material at 95 
percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 95 percent. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade 
and compact each layer of backfill or fill soil material at 85 percent. 
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4. For utility trenches, compact each layer of initial and final backfill soil material at 
95 percent. 

3.16 GRADING 

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. 
Comply with compaction requirements and grade to cross sections, lines, and elevations 
indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required 

surface tolerances. 

B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent 
ponding. Finish subgrades to elevations required to achieve indicated finish elevations, 
within the following subgrade tolerances: 

1. Turf or Unpaved Areas: Plus or minus 1 inch. 
2. Walks: Plus or minus 1 inch. 
3. Pavements: Plus or minus 1/2 inch. 

C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested 
with a 10-foot straightedge. 

3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase course and base course under pavements and 
walks as follows: 
1. Place base course material over subbase course under hot-mix asphalt pavement. 
2. Shape subbase course and base course to required crown elevations and cross-

slope grades. 
3. Place subbase course and base course 6 inches or less in compacted thickness in a 

single layer. 
4. Place subbase course and base course that exceeds 6 inches in compacted 

thickness in layers of equal thickness, with no compacted layer more than 6 
inches thick or less than 3 inches thick. 

5. Compact subbase course and base course at optimum moisture content to required 
grades, lines, cross sections, and thickness to not less than per drawings. 

3.18 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform the 
following special inspections: 
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1. Determine prior to placement of fill that site has been prepared in compliance 
with requirements. 

2. Determine that fill material classification and maximum lift thickness comply 
with requirements. 

3. Determine, during placement and compaction, that in-place density of compacted 
fill complies with requirements. 

B. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency 
to perform tests and inspections. 

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. 
Proceed with subsequent earth moving only after test results for previously completed 
work comply with requirements. 

D. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be 
performed to verify design bearing capacities. Subsequent verification and approval of 
other footing subgrades may be based on a visual comparison of subgrade with tested 
subgrade when approved by Architect. 

E. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 2937, and ASTM D 6938, as applicable. Tests will be 
performed at the following locations and frequencies: 

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and 
backfill layer, at least one test for every 2000 sq. ft. or less of paved area or 
building slab but in no case fewer than three tests. 

2. Trench Backfill: At each compacted initial and final backfill layer, at least one 
test for every 50 feet or less of trench length but no fewer than two tests. 

F. When testing agency reports that subgrades, fills, or backfills have not achieved degree 
of compaction specified, scarify and moisten or aerate, or remove and replace soil 
materials to depth required; recompact and retest until specified compaction is obtained. 

3.19 PROTECTION 

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. 
Keep free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or where they lose compaction due 
to subsequent construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; 
reshape and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished 
surfacing, backfill with additional soil material, compact, and reconstruct surfacing. 
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1. Restore appearance, quality, and condition of finished surfacing to match adjacent 
work, and eliminate evidence of restoration to greatest extent possible. 

3.20 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, 
trash, and debris, and legally dispose of them off Owner's property. 

B. Transport surplus satisfactory soil to designated storage areas on Owner's property. 
Stockpile or spread soil as directed by Architect. 

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and 
legally dispose of them off Owner's property. 

END OF SECTION 312000 
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SECTION 321216 - ASPHALT PAVING 

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. Cold milling of existing asphalt pavement. 
2. Hot-mix asphalt patching. 
3. Hot-mix asphalt paving. 
4. Hot-mix asphalt overlay. 
5. Asphalt curbs. 
6. Asphalt traffic-calming devices. 
7. Asphalt surface treatments. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to hot-mix asphalt paving including, but 
not limited to, the following: 

a. Review proposed sources of paving materials, including capabilities and 
location of plant that will manufacture hot-mix asphalt. 

b. Review requirements for protecting paving work, including restriction of 
traffic during installation period and for remainder of construction period. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include technical data and tested physical and performance properties. 
2. Job-Mix Designs: Certification, by authorities having jurisdiction, of approval of 

each job mix proposed for the Work. 
3. Job-Mix Designs: For each job mix proposed for the Work. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer. 

B. Material Certificates: For each paving material. 

C. Material Test Reports: For each paving material, by a qualified testing agency. 

D. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved 
by authorities having jurisdiction or the DOT of state in which Project is located. 

B. Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing 
indicated. 

C. Regulatory Requirements: Comply with materials, workmanship, and other applicable 
requirements of of CALTRANS for asphalt paving work. 

1. Measurement and payment provisions and safety program submittals included in 
standard specifications do not apply to this Section. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or 
excessively damp, if rain is imminent or expected before time required for adequate 
cure, or if the following conditions are not met: 

1. Prime Coat: Minimum surface temperature of 60 deg F (15.6 deg C). 
2. Tack Coat: Minimum surface temperature of 60 deg F (15.6 deg C). 
3. Slurry Coat: Comply with weather limitations in ASTM D 3910. 
4. Asphalt Base Course: Minimum surface temperature of 40 deg F (4.4 deg C) and 

rising at time of placement. 
5. Asphalt Surface Course: Minimum surface temperature of 60 deg F (15.6 deg C) 

at time of placement. 

PART 2 - PRODUCTS 

2.1 MIXES 

A. Asphalt concrete shall be hot bituminous plant mix (commercial source) per 
CALTRANS 3/4 inch maximum (medium) PG 64-16, type b. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to begin paving. 

B. Compact all grade and subgrade to 95% relative compaction 
1. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 

rutting, as determined by Architect, and replace with compacted backfill or fill as 
directed. 

C. Proceed with paving only after unsatisfactory conditions have been corrected. 

3.2 PATCHING 

A. Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section 
to sound base. Excavate rectangular or trapezoidal patches, extending 12 inches (300 
mm) into perimeter of adjacent sound pavement, unless otherwise indicated. Cut 
excavation faces vertically. Remove excavated material. Recompact existing unbound-
aggregate base course to form new subgrade. 

1. Pump hot undersealing asphalt under rocking slab until slab is stabilized or, if 
necessary, crack slab into pieces and roll to reseat pieces firmly. 

2. Remove disintegrated or badly cracked pavement. Excavate rectangular or 
trapezoidal patches, extending into perimeter of adjacent sound pavement, unless 
otherwise indicated. Cut excavation faces vertically. Recompact existing 
unbound-aggregate base course to form new subgrade. 

B. Placing Patch Material: Fill excavated pavement areas with hot-mix asphalt base mix 
for full thickness of patch and, while still hot, compact flush with adjacent surface. 

C. Placing Patch Material: Partially fill excavated pavements with hot-mix asphalt base 
mix and, while still hot, compact. Cover asphalt base course with compacted, hot-mix 
surface layer finished flush with adjacent surfaces. 

3.3 SURFACE PREPARATION 

A. General: Immediately before placing asphalt materials, remove loose and deleterious 
material from substrate surfaces. Ensure that prepared subgrade is ready to receive 
paving. 

B. Herbicide Treatment: Apply herbicide according to manufacturer's recommended rates 
and written application instructions. Apply to dry, prepared subgrade or surface of 
compacted-aggregate base before applying paving materials. 

1. Mix herbicide with prime coat if formulated by manufacturer for that purpose. 
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C. Cutback Prime Coat: Apply uniformly over surface of compacted unbound-aggregate 
base course at a rate of 0.15 to 0.50 gal./sq. yd. (0.7 to 2.3 L/sq. m). Apply enough 
material to penetrate and seal, but not flood, surface. Allow prime coat to cure. 

1. If prime coat is not entirely absorbed within 24 hours after application, spread 
sand over surface to blot excess asphalt. Use enough sand to prevent pickup under 
traffic. Remove loose sand by sweeping before pavement is placed and after 
volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 

D. Emulsified Asphalt Prime Coat: Apply uniformly over surface of compacted unbound-
aggregate base course at a rate of 0.10 to 0.30 gal./sq. yd. per inch depth (0.5 to 
1.40 L/sq. m per 25 mm depth). Apply enough material to penetrate and seal, but not 
flood, surface. Allow prime coat to cure. 

1. If prime coat is not entirely absorbed within 24 hours after application, spread 
sand over surface to blot excess asphalt. Use enough sand to prevent pickup under 
traffic. Remove loose sand by sweeping before pavement is placed and after 
volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 

E. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 
gal./sq. yd. (0.2 to 0.7 L/sq. m). 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. 

Remove spillages and clean affected surfaces. 

3.4 PLACING HOT-MIX ASPHALT 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. 
Place asphalt mix by hand in areas inaccessible to equipment in a manner that prevents 
segregation of mix. Place each course to required grade, cross section, and thickness 
when compacted. 

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 
2. Place hot-mix asphalt surface course in single lift. 
3. Spread mix at a minimum temperature of 250 deg F (121 deg C). 
4. Begin applying mix along centerline of crown for crowned sections and on high 

side of one-way slopes unless otherwise indicated. 
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls 

and tears in asphalt-paving mat. 

B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge 
strips of a lesser width are required. 
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1. After first strip has been placed and rolled, place succeeding strips and extend 
rolling to overlap previous strips. Overlap mix placement about 1 to 1-1/2 inches 
(25 to 38 mm) from strip to strip to ensure proper compaction of mix along 
longitudinal joints. 

2. Complete a section of asphalt base course before placing asphalt surface course. 

C. Promptly correct surface irregularities in paving course behind paver. Use suitable hand 
tools to remove excess material forming high spots. Fill depressions with hot-mix 
asphalt to prevent segregation of mix; use suitable hand tools to smooth surface. 

3.5 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections. 
Construct joints free of depressions, with same texture and smoothness as other sections 
of hot-mix asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches (150 

mm). 
3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm). 
4. Compact joints as soon as hot-mix asphalt will bear roller weight without 

excessive displacement. 
5. Compact asphalt at joints to a density within 2 percent of specified course density. 

3.6 COMPACTION 

A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight 
without excessive displacement. Compact hot-mix paving with hot, hand tampers or 
with vibratory-plate compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F (85 deg C). 

B. Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling 
joints and outside edge. Examine surface immediately after breakdown rolling for 
indicated crown, grade, and smoothness. Correct laydown and rolling operations to 
comply with requirements. 

C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling 
while hot-mix asphalt is still hot enough to achieve specified density. Continue rolling 
until hot-mix asphalt course has been uniformly compacted to the following density: 

1. Average Density: 95 percent of reference laboratory density according to 
ASTM D 6927, but not less than 94 percent or greater than 100 percent. 

2. Average Density: 92 percent of reference maximum theoretical density according 
to ASTM D 2041, but not less than 90 percent or greater than 96 percent. 
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D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt 
is still warm. 

E. Edge Shaping: While surface is being compacted and finished, trim edges of pavement 
to proper alignment. Bevel edges while asphalt is still hot; compact thoroughly. 

F. Repairs: Remove paved areas that are defective or contaminated with foreign materials 
and replace with fresh, hot-mix asphalt. Compact by rolling to specified density and 
surface smoothness. 

G. Protection: After final rolling, do not permit vehicular traffic on pavement until it has 
cooled and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to 
become marked. 

3.7 INSTALLATION TOLERANCES 

A. Pavement Thickness: Compact each course to produce the thickness indicated within 
the following tolerances: 

1. Base Course: Plus or minus 1/2 inch (13 mm). 
2. Surface Course: Plus 1/4 inch (6 mm), no minus. 

B. Pavement Surface Smoothness: Compact each course to produce a surface smoothness 
within the following tolerances as determined by using a 10-foot (3-m) straightedge 
applied transversely or longitudinally to paved areas: 

1. Base Course:  1/4 inch (6 mm). 
2. Surface Course:  1/8 inch (3 mm). 
3. Crowned Surfaces: Test with crowned template centered and at right angle to 

crown. Maximum allowable variance from template is 1/4 inch (6 mm). 

C. Asphalt Traffic-Calming Devices: Compact and form asphalt to produce the contour 
indicated and within a tolerance of plus or minus 1/8 inch (3 mm) of height indicated 
above pavement surface. 

3.8 SURFACE TREATMENTS 

A. Fog Seals: Apply fog seal at a rate of 0.10 to 0.15 gal./sq. yd. (0.45 to 0.7 L/sq. m) to 
existing asphalt pavement and allow to cure. With fine sand, lightly dust areas receiving 
excess fog seal. 

B. Slurry Seals: Apply slurry coat in a uniform thickness according to ASTM D 3910 and 
allow to cure. 

1. Roll slurry seal to remove ridges and provide a uniform, smooth surface. 
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3.9 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined 
according to ASTM D 3549. 

C. Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for 
compliance with smoothness tolerances. 

D. Asphalt Traffic-Calming Devices: Finished height of traffic-calming devices above 
pavement will be measured for compliance with tolerances. 

E. In-Place Density: Testing agency will take samples of uncompacted paving mixtures 
and compacted pavement according to ASTM D 979. 

1. Reference maximum theoretical density will be determined by averaging results 
from four samples of hot-mix asphalt-paving mixture delivered daily to site, 
prepared according to ASTM D 2041, and compacted according to job-mix 
specifications. 

2. In-place density of compacted pavement will be determined by testing core 
samples according to ASTM D 1188 or ASTM D 2726. 

a. One core sample will be taken for every 1000 sq. yd. (836 sq. m) or less of 
installed pavement, with no fewer than three cores taken. 

b. Field density of in-place compacted pavement may also be determined by 
nuclear method according to ASTM D 2950 and correlated with 
ASTM D 1188 or ASTM D 2726. 

F. Replace and compact hot-mix asphalt where core tests were taken. 

G. Remove and replace or install additional hot-mix asphalt where test results or 
measurements indicate that it does not comply with specified requirements. 

3.10 WASTE HANDLING 

A. General: Handle asphalt-paving waste according to approved waste management plan 
required in Section 017419 "Construction Waste Management and Disposal." 

END OF SECTION 321216 
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SECTION 321313 - CONCRETE PAVING 

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 Concrete Paving Including the Following: 

1. Driveways. 
2. Walks. 

B. Related Requirements:  

1. Section 033000 "Cast-in-Place Concrete" for general building applications of 
concrete. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of 
blended hydraulic cement, fly ash, slag cement, and other pozzolans. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to concrete paving, including but not 
limited to, the following: 

a. Concrete mixture design. 
b. Quality control of concrete materials and concrete paving construction 

practices. 

2. Require representatives of each entity directly concerned with concrete paving to 
attend, including the following: 

a. Contractor's superintendent. 
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b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete paving Subcontractor. 
e. Manufacturer's representative of stamped concrete paving system used for 

stamped detectable warnings. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Initial Selection: For each type of product, ingredient, or admixture 
requiring color selection. 

C. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures 
when characteristics of materials, Project conditions, weather, test results, or other 
circumstances warrant adjustments. 

1.6 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For the following, from manufacturer: 

1. Cementitious materials. 
2. Steel reinforcement and reinforcement accessories. 
3. Fiber reinforcement. 
4. Admixtures. 
5. Curing compounds. 
6. Applied finish materials. 
7. Bonding agent or epoxy adhesive. 
8. Joint fillers. 

B. Material Test Reports: For each of the following: 

1. Aggregates: Include service-record data indicating absence of deleterious 
expansion of concrete due to alkali-aggregate reactivity. 

C. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. Stamped Detectable Warning Installer Qualifications: An employer of workers trained 
and approved by manufacturer of stamped concrete paving systems. 

B. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in 
manufacturing ready-mixed concrete products and that complies with 
ASTM C 94/C 94M requirements for production facilities and equipment. 
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1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant 
Certification Checklist"). 

C. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 
for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification 
program. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified independent testing agency to 
perform preconstruction testing on concrete paving mixtures. 

1.9 FIELD CONDITIONS 

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for 
other construction activities. 

B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or 
reduced strength that could be caused by frost, freezing, or low temperatures. Comply 
with ACI 306.1 and the following: 

1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 
deg C), uniformly heat water and aggregates before mixing to obtain a concrete 
mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 
deg F (27 deg C) at point of placement. 

2. Do not use frozen materials or materials containing ice or snow. 
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents 

or chemical accelerators unless otherwise specified and approved in design 
mixtures. 

C. Hot-Weather Concrete Placement: Comply with ACI 301 (ACI 301M) and as follows 
when hot-weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F 
(32 deg C) at time of placement. Chilled mixing water or chopped ice may be 
used to control temperature, provided water equivalent of ice is calculated in total 
amount of mixing water. Using liquid nitrogen to cool concrete is Contractor's 
option. 

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not 
exceed ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 
Keep subgrade moisture uniform without standing water, soft spots, or dry areas. 
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PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 (ACI 301M) unless otherwise indicated. 

2.2 FORMS 

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type 
materials to provide full-depth, continuous, straight, and smooth exposed surfaces. 

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet 
(30.5 m) or less. 

B. Form-Release Agent: Commercially formulated form-release agent that will not bond 
with, stain, or adversely affect concrete surfaces and that will not impair subsequent 
treatments of concrete surfaces. 

2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed. 

B. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars, welded-wire reinforcement, and dowels in place. 
Manufacture bar supports according to CRSI's "Manual of Standard Practice" from steel 
wire, plastic, or precast concrete of greater compressive strength than concrete 
specified, and as follows: 

1. Equip wire bar supports with sand plates or horizontal runners where base 
material will not support chair legs. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-
coated wire bar supports. 

C. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating, compatible with epoxy 
coating on reinforcement. 

D. Zinc Repair Material: ASTM A 780/A 780M. 

2.4 CONCRETE MATERIALS 

A. Cementitious Materials: Use the following cementitious materials, of same type, brand, 
and source throughout Project: 

1. Portland Cement: ASTM C 150/C 150M, white portland cement Type I/II. 
2. Fly Ash: ASTM C 618, Class C or Class F. 
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3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120. 
4. Blended Hydraulic Cement: ASTM C 595/C 595M, cement. 

B. Normal-Weight Aggregates: ASTM C 33/C 33M,, uniformly graded. Provide 
aggregates from a single source. 

1. Maximum Coarse-Aggregate Size:  1 inch (25 mm) nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

C. Air-Entraining Admixture: ASTM C 260/C 260M. 

D. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with 
other admixtures and to contain not more than 0.1 percent water-soluble chloride ions 
by mass of cementitious material. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, 

Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

E. Water: Potable and complying with ASTM C 94/C 94M. 

2.5 CURING MATERIALS 

A. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, dissipating. 

2.6 RELATED MATERIALS 

A. Joint Fillers:  ASTM D 1752, cork or self-expanding cork in preformed strips. 

B. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, 
abrasive aggregate of fused aluminum-oxide granules or crushed emery aggregate 
containing not less than 50 percent aluminum oxide and not less than 20 percent ferric 
oxide; unaffected by freezing, moisture, and cleaning materials. 

C. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion 
or styrene butadiene. 

D. Epoxy-Bonding Adhesive: ASTM C 881/C 881M, two-component epoxy resin capable 
of humid curing and bonding to damp surfaces; of class suitable for application 
temperature, of grade complying with requirements, and of the following types: 
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2.7 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301 (ACI 301M), for each type 
and strength of normal-weight concrete, and as determined by either laboratory trial 
mixtures or field experience. 

1. Use a qualified independent testing agency for preparing and reporting proposed 
concrete design mixtures for the trial batch method. 

2. When automatic machine placement is used, determine design mixtures and 
obtain laboratory test results that comply with or exceed requirements. 

B. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by 
weight of cement. 

C. Chemical Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing admixture high-range, water-reducing admixture high-range, 
water-reducing and retarding admixture plasticizing and retarding admixture in 
concrete as required for placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, 
low humidity, or other adverse placement conditions. 

D. Concrete Mixtures: Normal-weight concrete. 

1. Compressive Strength (28 Days):  4000 psi (27.6 MPa). 
2. Maximum W/C Ratio at Point of Placement:  0.45. 
3. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm). 

2.8 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete 
according to ASTM C 94/C 94M. Furnish batch certificates for each batch discharged 
and used in the Work. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce 
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is 
above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according 
to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine 
mixer. 

1. For concrete batches of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 
1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before 
any part of batch is released. 

2. For concrete batches larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 
15 seconds for each additional 1 cu. yd. (0.76 cu. m). 
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3. Provide batch ticket for each batch discharged and used in the Work, indicating 
Project identification name and number, date, mixture type, mixing time, quantity, 
and amount of water added. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and 
areas of excess yielding. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing 
concrete. 

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to 
required lines, grades, and elevations. Install forms to allow continuous progress of 
work and so forms can remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from 
concrete without damage. 

3.4 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, 
and supporting reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing 
materials. 

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position 
during concrete placement. Maintain minimum cover to reinforcement. 

D. Install welded-wire reinforcement in lengths as long as practicable. Lap adjoining 
pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths 
to prevent continuous laps in either direction. 
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E. Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated 
reinforcement. Repair cut and damaged zinc coatings with zinc repair material. 

F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated 
reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating 
according to ASTM D 3963/D 3963M. 

G. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them 
flat and free of distortions. Straighten bends, kinks, and other irregularities, or replace 
units as required before placement. Set mats for a minimum 2-inch (50-mm) overlap of 
adjacent mats. 

3.5 JOINTS 

A. General: Form construction, isolation, and contraction joints and tool edges true to line, 
with faces perpendicular to surface plane of concrete. Construct transverse joints at 
right angles to centerline unless otherwise indicated. 

1. When joining existing paving, place transverse joints to align with previously 
placed joints unless otherwise indicated. 

B. Construction Joints: Set construction joints at side and end terminations of paving and 
at locations where paving operations are stopped for more than one-half hour unless 
paving terminates at isolation joints. 

1. Continue steel reinforcement across construction joints unless otherwise 
indicated. Do not continue reinforcement through sides of paving strips unless 
otherwise indicated. 

2. Provide tie bars at sides of paving strips where indicated. 
3. Butt Joints: Use bonding agent or epoxy-bonding adhesive at joint locations 

where fresh concrete is placed against hardened or partially hardened concrete 
surfaces. 

4. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with 
keys unless otherwise indicated. Embed keys at least 1-1/2 inches (38 mm) into 
concrete. 

5. Doweled Joints: Install dowel bars and support assemblies at joints where 
indicated. Lubricate or coat with asphalt one-half of dowel length to prevent 
concrete bonding to one side of joint. 

C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete 
curbs, catch basins, manholes, inlets, structures, other fixed objects, and where 
indicated. 

1. Locate expansion joints at intervals of 50 feet (15.25 m) unless otherwise 
indicated. 

2. Extend joint fillers full width and depth of joint. 
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3. Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) 
below finished surface if joint sealant is indicated. 

4. Place top of joint filler flush with finished concrete surface if joint sealant is not 
indicated. 

5. Furnish joint fillers in one-piece lengths. Where more than one length is required, 
lace or clip joint-filler sections together. 

6. During concrete placement, protect top edge of joint filler with metal, plastic, or 
other temporary preformed cap. Remove protective cap after concrete has been 
placed on both sides of joint. 

D. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into 
areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of 
the concrete thickness, as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and 
finishing each edge of joint with grooving tool to a 1/4-inch (6-mm) radius. 
Repeat grooving of contraction joints after applying surface finishes. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, inspect and complete formwork installation, steel 
reinforcement, and items to be embedded or cast-in. 

B. Moisten subbase to provide a uniform dampened condition at time concrete is placed. 
Do not place concrete around manholes or other structures until they are at required 
finish elevation and alignment. 

C. Comply with ACI 301 (ACI 301M) requirements for measuring, mixing, transporting, 
and placing concrete. 

D. Do not add water to concrete during delivery or at Project site. Do not add water to 
fresh concrete after testing. 

E. Deposit and spread concrete in a continuous operation between transverse joints. Do not 
push or drag concrete into place or use vibrators to move concrete into place. 

F. Consolidate concrete according to ACI 301 (ACI 301M) by mechanical vibrating 
equipment supplemented by hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an 
internal vibrator. Keep vibrator away from joint assemblies or side forms. Use 
only square-faced shovels for hand spreading and consolidation. Consolidate with 
care to prevent dislocating reinforcement joint devices. 

G. Screed paving surface with a straightedge and strike off. 
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H. Commence initial floating using bull floats or darbies to impart an open-textured and 
uniform surface plane before excess moisture or bleedwater appears on the surface. Do 
not further disturb concrete surfaces before beginning finishing operations or spreading 
surface treatments. 

I. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs 
and gutters to required cross section, lines, grades, finish, and jointing. 

J. Slip-Form Paving: Use design mixture for automatic machine placement. Produce 
paving to required thickness, lines, grades, finish, and jointing. 

1. Compact subbase and prepare subgrade of sufficient width to prevent 
displacement of slip-form paving machine during operations. 

3.7 FLOAT FINISHING 

A. General: Do not add water to concrete surfaces during finishing operations. 

B. Float Finish: Begin the second floating operation when bleedwater sheen has 
disappeared and concrete surface has stiffened sufficiently to permit operations. Float 
surface with power-driven floats or by hand floating if area is small or inaccessible to 
power units. Finish surfaces to true planes. Cut down high spots and fill low spots. 
Refloat surface immediately to uniform granular texture. 

1. Burlap Finish: Drag a seamless strip of damp burlap across float-finished 
concrete, perpendicular to line of traffic, to provide a uniform, gritty texture. 

2. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-
finished concrete surface, perpendicular to line of traffic, to provide a uniform, 
fine-line texture. 

3. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating 
float-finished concrete surface 1/16 to 1/8 inch (1.6 to 3 mm) deep with a stiff-
bristled broom, perpendicular to line of traffic. 

3.8 DETECTABLE WARNING INSTALLATION 

A. Blockouts: Form blockouts in concrete for installation of detectable paving units 
specified in Section 321726 "Tactile Warning Surfacing." 

1. Tolerance for Opening Size:  Plus 1/4 inch (6 mm), no minus. 

B. Cast-in-Place Detectable Warning Tiles: Form blockouts in concrete for installation of 
tiles specified in Section 321726 "Tactile Warning Surfacing." Screed surface of 
concrete where tiles are to be installed to elevation, so that edges of installed tiles will 
be flush with surrounding concrete paving. Embed tiles in fresh concrete to comply with 
Section 321726 "Tactile Warning Surfacing" immediately after screeding concrete 
surface. 
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3.9 CONCRETE PROTECTION AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) 
before and during finishing operations. Apply according to manufacturer's written 
instructions after placing, screeding, and bull floating or darbying concrete but before 
float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from 
concrete surface. 

E. Curing Methods: Cure concrete by curing compound as follows: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days 
with the following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet. Cover 

concrete surfaces and edges with 12-inch (300-mm) lap over adjacent 
absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover, placed in widest practicable width, with sides and ends lapped at 
least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Immediately 
repair any holes or tears occurring during installation or curing period, using 
cover material and waterproof tape. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions. Recoat areas subjected to 
heavy rainfall within three hours after initial application. Maintain continuity of 
coating, and repair damage during curing period. 

3.10 PAVING TOLERANCES 

A. Comply with tolerances in ACI 117 (ACI 117M) and as follows: 

1. Elevation: 3/4 inch (19 mm). 
2. Thickness: Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm). 
3. Surface: Gap below 10-feet- (3-m-) long; unleveled straightedge not to exceed 1/2 

inch (13 mm). 
4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 

inch per 12 inches (13 mm per 300 mm) of tie bar. 
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5. Lateral Alignment and Spacing of Dowels: 1 inch (25 mm). 
6. Vertical Alignment of Dowels: 1/4 inch (6 mm). 
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 

inch per 12 inches (6 mm per 300 mm) of dowel. 
8. Joint Spacing: 3 inches (75 mm). 
9. Contraction Joint Depth: Plus 1/4 inch (6 mm), no minus. 
10. Joint Width: Plus 1/8 inch (3 mm), no minus. 

3.11 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Testing Services: Testing and inspecting of composite samples of fresh concrete 
obtained according to ASTM C 172/C 172M shall be performed according to the 
following requirements: 

1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 
cu. m) or fraction thereof of each concrete mixture placed each day. 

a. When frequency of testing will provide fewer than five compressive-
strength tests for each concrete mixture, testing shall be conducted from at 
least five randomly selected batches or from each batch if fewer than five 
are used. 

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mixture. 
Perform additional tests when concrete consistency appears to change. 

3. Air Content: ASTM C 231/C 231M, pressure method; one test for each composite 
sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air 
temperature is 40 deg F (4.4 deg C) and below and when it is 80 deg F (27 deg C) 
and above, and one test for each composite sample. 

5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one 
set of three standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven 
days and two specimens at 28 days. 

a. A compressive-strength test shall be the average compressive strength from 
two specimens obtained from same composite sample and tested at 28 days. 

C. Strength of each concrete mixture will be satisfactory if average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi (3.4 MPa). 
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D. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name of 
concrete testing and inspecting agency, location of concrete batch in Work, design 
compressive strength at 28 days, concrete mixture proportions and materials, 
compressive breaking strength, and type of break for both 7- and 28-day tests. 

E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device 
may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete. 

F. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect. 

G. Concrete paving will be considered defective if it does not pass tests and inspections. 

H. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

I. Prepare test and inspection reports. 

3.12 REPAIR AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective or that does 
not comply with requirements in this Section. Remove work in complete sections from 
joint to joint unless otherwise approved by Architect. 

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of 
cracks or defective areas. Fill drilled core holes in satisfactory paving areas with 
portland cement concrete bonded to paving with epoxy adhesive. 

C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days 
after placement. When construction traffic is permitted, maintain paving as clean as 
possible by removing surface stains and spillage of materials as they occur. 

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. 
Sweep paving not more than two days before date scheduled for Substantial Completion 
inspections. 

END OF SECTION 321313 
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SECTION 321373 - CONCRETE PAVING JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cold-applied joint sealants. 
2. Hot-applied joint sealants. 
3. Cold-applied, fuel-resistant joint sealants. 
4. Hot-applied, fuel-resistant joint sealants. 
5. Joint-sealant backer materials. 
6. Primers. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Paving-Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of joint sealant and accessory. 
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1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are 
trained and approved by manufacturer. 

B. Product Testing: Test joint sealants using a qualified testing agency. 

1.7 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted 
by joint-sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been 

removed from joint substrates. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility: Provide joint sealants, backing materials, and other related materials that 
are compatible with one another and with joint substrates under conditions of service 
and application, as demonstrated by joint-sealant manufacturer, based on testing and 
field experience. 

2.2 COLD-APPLIED JOINT SEALANTS 

A. Multicomponent, Pourable, Urethane, Elastomeric Joint Sealant: ASTM C 920, 
Type M, Grade P, Class 25, for Use T. 

2.3 JOINT-SEALANT BACKER MATERIALS 

A. Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, 
primers, and other joint fillers; and approved for applications indicated by joint-sealant 
manufacturer, based on field experience and laboratory testing. 

B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants: ASTM D 5249, Type 1, 
of diameter and density required to control sealant depth and prevent bottom-side 
adhesion of sealant. 
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C. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of 
diameter and density required to control joint-sealant depth and prevent bottom-side 
adhesion of sealant. 

D. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of 
thickness and width required to control joint-sealant depth, prevent bottom-side 
adhesion of sealant, and fill remainder of joint opening under sealant. 

2.4 PRIMERS 

A. Primers: Product recommended by joint-sealant manufacturer where required for 
adhesion of sealant to joint substrates indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions 
affecting joint-sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately 
to comply with joint-sealant manufacturer's written instructions. 

1. Remove all foreign material from joint substrates that could interfere with 
adhesion of joint sealant, including dust, old joint sealants, oil, grease, 
waterproofing, water repellents, water, surface dirt, and frost. 

B. Joint Priming: Prime joint substrates where indicated or where recommended in writing 
by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or 
prior experience. Apply primer to comply with joint-sealant manufacturer's written 
instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or 
migration onto adjoining surfaces. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated unless more stringent requirements apply. 
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B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 
for use of joint sealants as applicable to materials, applications, and conditions. 

C. Install joint-sealant backings to support joint sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to 
joint widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of joint-sealant backings. 
2. Do not stretch, twist, puncture, or tear joint-sealant backings. 
3. Remove absorbent joint-sealant backings that have become wet before sealant 

application and replace them with dry materials. 

D. Install joint sealants immediately following backing installation, using proven 
techniques that comply with the following: 

1. Place joint sealants so they fully contact joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 

E. Tooling of Nonsag Joint Sealants: Immediately after joint-sealant application and before 
skinning or curing begins, tool sealants according to the following requirements to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to 
ensure contact and adhesion of sealant with sides of joint: 

1. Remove excess joint sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and 

that do not discolor sealants or adjacent surfaces. 

F. Provide joint configuration to comply with joint-sealant manufacturer's written 
instructions unless otherwise indicated. 

3.4 CLEANING AND PROTECTION 

A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning 
materials approved in writing by joint-sealant manufacturers. 

B. Protect joint sealants, during and after curing period, from contact with contaminating 
substances and from damage resulting from construction operations or other causes so 
sealants are without deterioration or damage at time of Substantial Completion. If, 
despite such protection, damage or deterioration occurs, cut out and remove damaged or 
deteriorated joint sealants immediately and replace with joint sealant so installations in 
repaired areas are indistinguishable from the original work. 
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3.5 PAVING-JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Joints within concrete paving. 

1. Joint Location: 

a. Expansion and isolation joints in concrete paving. 
b. Contraction joints in concrete paving. 
c. Other joints as indicated. 

2. Joint Sealant:  Single component, pourable, urethane, elastomeric joint sealant. 

END OF SECTION 321373 
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SECTION 323113 - CHAIN LINK FENCES AND GATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Chain-link fences. 
2. Swing gates. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for the following: 

a. Fence and gate posts, rails, and fittings. 
b. Chain-link fabric, reinforcements, and attachments. 
c. Accessories:  Barbed wire. 
d. Gates and hardware. 
e. Gate operators, including operating instructions and motor characteristics. 

B. Shop Drawings: For each type of fence and gate assembly. 

1. Include plans, elevations, sections, details, and attachments to other work. 
2. Include accessories, hardware, gate operation, and operational clearances. 

1.3 FIELD CONDITIONS 

A. Field Measurements: Verify layout information for chain-link fences and gates shown 
on Drawings in relation to property survey and existing structures. Verify dimensions 
by field measurements. 

1.4 WARRANTY 

A. Special Warranty:  Installer agrees to repair or replace components of chain-link fences 
and gates that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Failure to comply with performance requirements. 
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b. Deterioration of metals, metal finishes, and other materials beyond normal 
weathering. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CHAIN-LINK FENCE FABRIC 

A. General: Provide fabric in one-piece heights measured between top and bottom of outer 
edge of selvage knuckle or twist according to "CLFMI Product Manual" and 
requirements indicated below: 

1. Fabric Height: 6 feet. 
2. Steel Wire for Fabric: Wire diameter of  0.120 inch. 

a. Mesh Size: 2 inches. 
b. Zinc-Coated Fabric: ASTM A392, Type II, Class 1, 1.2 oz./sq. ft. with zinc 

coating applied  after weaving. 
c. Coat selvage ends of metallic-coated fabric before the weaving process with 

manufacturer's standard clear protective coating. 

3. Selvage:  Twisted top and knuckled bottom. 

2.2 FENCE FRAMEWORK 

A. Posts and Rails: ASTM F1043 for framework, including rails, braces, and line; 
terminal; and corner posts. Provide members with minimum dimensions and wall 
thickness according to ASTM F1043 or ASTM F1083 based on the following: 

1. Fence Height: 72 inches. 
2. Light-Industrial-Strength Material: Group IC-L, round steel pipe, electric-

resistance-welded pipe. 

a. Line Post: 1.875 inches in diameter. 
b. End, Corner, and Pull Posts: 2.375 inches. 

3. Brace Rails: ASTM F1043. 
4. Metallic Coating for Steel Framework: 

a. Type B: Zinc with organic overcoat, consisting of a minimum of 0.9 oz./sq. 
ft. of zinc after welding, a chromate conversion coating, and a clear, 
verifiable polymer film. 
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2.3 TENSION WIRE 

A. Metallic-Coated Steel Wire: 0.177-inch- diameter, marcelled tension wire according to 
ASTM A817 or ASTM A824, with the following metallic coating: 

1. Type II: Zinc coated (galvanized) by  electrolytic process, with the following 
minimum coating weight: 

a. Matching chain-link fabric coating weight. 

2.4 SWING GATES 

A. General: ASTM F900 for gate posts and single,  and double swing gate types. 

1. Gate Leaf Width:  As indicated. 
2. Framework Member Sizes and Strength: Based on gate fabric height of 72 inches 

or less. 

B. Pipe and Tubing: 

1. Zinc-Coated Steel: ASTM F1043 and ASTM F1083; protective coating and finish 
to match fence framework. 

2. Gate Posts: Round tubular steel. 
3. Gate Frames and Bracing: Round tubular steel. 

C. Frame Corner Construction: Welded, or, assembled with corner fittings. 

D. Extended Gate Posts and Frame Members: Fabricate gate posts and frame end members 
to extend 12 inches above top of chain-link fabric at both ends of gate frame to attach 
barbed wire assemblies. 

E. Hardware: 

1. Hinges:  180-degree outward swing. 
2. Latch: Permitting operation from both sides of gate with provision for padlocking 

accessible from both sides of gate. 
3. Lock: Manufacturer's standard internal device. 

2.5 FITTINGS 

A. Provide fittings according to ASTM F626. 

B. Post Caps: Provide for each post. 

1. Provide line post caps with loop to receive tension wire or top rail. 

C. Rail and Brace Ends: For each gate, corner, pull, and end post. 
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D. Rail Fittings: Provide the following: 

1. Top Rail Sleeves: Pressed-steel or round-steel tubing not less than 6 inches long. 

E. Tension and Brace Bands: Pressed steel. 

F. Tension Bars: Steel, length not less than 2 inches shorter than full height of chain-link 
fabric. Provide one bar for each gate and end post, and two for each corner and pull 
post, unless fabric is integrally woven into post. 

G. Barbed Wire Arms: Pressed steel or cast iron, with clips, slots, or other means for 
attaching strands of barbed wire , integral with post cap, for each post unless otherwise 
indicated, and as follows: 

1. Provide line posts with arms that accommodate top rail or tension wire. 
2. Provide corner arms at fence corner posts unless extended posts are indicated. 
3. Single-Arm Type: Type I, slanted arm. 

H. Tie Wires, Clips, and Fasteners: According to ASTM F626. 

1. Standard Round Wire Ties: For attaching chain-link fabric to posts, rails, and 
frames, according to the following: 

a. Hot-Dip Galvanized Steel: 0.106-inch- diameter wire; galvanized coating 
thickness matching coating thickness of chain-link fence fabric. 

I. Finish: 

1. Metallic Coating for Pressed Steel or Cast Iron: Not less than 1.2 oz./sq. ft. of 
zinc. 

2.6 BARBED WIRE 

A. Steel Barbed Wire: ASTM A121, two-strand barbed wire, 0.099-inch- diameter line 
wire with 0.080-inch- diameter, four-point round barbs spaced not more than 5 inches 
o.c. 

1. Zinc Coating: Type Z, Class 3. 

2.7 GROUT AND ANCHORING CEMENT 

A. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C1107/C1107M. Provide grout, 
recommended in writing by manufacturer, for exterior applications. 

B. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled 
expansion cement formulation for mixing with water at Project site to create pourable 
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anchoring, patching, and grouting compound. Provide formulation that is resistant to 
erosion from water exposure without needing protection by a sealer or waterproof 
coating, and that is recommended in writing by manufacturer for exterior applications. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for site clearing, earthwork, pavement work, and other conditions affecting 
performance of the Work. 

1. Do not begin installation before final grading is completed unless otherwise 
permitted by Architect. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 
feet or line of sight between stakes. Indicate locations of utilities, lawn sprinkler 
system, underground structures, benchmarks, and property monuments. 

3.3 CHAIN-LINK FENCE INSTALLATION 

A. Install chain-link fencing according to ASTM F567 and more stringent requirements 
specified. 

B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings 
indicated, in firm, undisturbed soil. 

C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil. 

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and 
hold in position during setting with concrete or mechanical devices. 

2. Concrete Fill: Place concrete around posts to dimensions indicated and vibrate or 
tamp for consolidation. Protect aboveground portion of posts from concrete 
splatter. 

a. Exposed Concrete: Extend 2 inches above grade; shape and smooth to shed 
water. 

D. Terminal Posts: Install terminal end, corner, and gate posts according to ASTM F567 
and terminal pull posts at changes in horizontal or vertical alignment of  30 degrees or 
more. For runs exceeding 500 feet, space pull posts an equal distance between corner or 
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end posts. 

E. Line Posts: Space line posts uniformly at  10 feet o.c. 

F. Post Bracing and Intermediate Rails: Install according to ASTM F567, maintaining 
plumb position and alignment of fence posts. Diagonally brace terminal posts to 
adjacent line posts with truss rods and turnbuckles. Install braces at end and gate posts 
and at both sides of corner and pull posts. 

1. Locate horizontal braces at midheight of fabric 72 inches or higher, on fences 
with top rail, and at two-third fabric height on fences without top rail. Install so 
posts are plumb when diagonal rod is under proper tension. 

G. Tension Wire: Install according to ASTM F567, maintaining plumb position and 
alignment of fence posts. Pull wire taut, without sags. Fasten fabric to tension wire with 
0.120-inch- diameter hog rings of same material and finish as fabric wire, spaced a 
maximum of 24 inches o.c. Install tension wire in locations indicated before stretching 
fabric. Provide horizontal tension wire at the following locations: 

1. Extended along top, and, bottom of fence fabric. Install top tension wire through 
post cap loops. Install bottom tension wire within 6 inches of bottom of fabric and 
tie to each post with not less than same diameter and type of wire. 

2. Extended along top of barbed wire arms and top of fence fabric to support barbed 
tape. 

H. Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave  2-inch 
bottom clearance between finish grade or surface and bottom selvage unless otherwise 
indicated. Pull fabric taut and tie to posts, rails, and tension wires. Anchor to 
framework so fabric remains under tension after pulling force is released. 

I. Tension or Stretcher Bars: Thread through fabric and secure to end, corner, pull, and 
gate posts, with tension bands spaced not more than 15 inches o.c. 

J. Tie Wires: Use wire of proper length to firmly secure fabric to line posts and rails. 
Attach wire at one end to chain-link fabric, wrap wire around post a minimum of 180 
degrees, and attach other end to chain-link fabric according to ASTM F626. Bend ends 
of wire to minimize hazard to individuals and clothing. 

1. Maximum Spacing: Tie fabric to line posts at 12 inches o.c. and to braces at 24 
inches o.c. 

K. Fasteners: Install nuts for tension bands and carriage bolts on the side of fence opposite 
the fabric side. 

L. Barbed Wire: Install barbed wire uniformly spaced, angled toward security side of 
fence. Pull wire taut, install securely to extension arms, and secure to end post or 
terminal arms. 
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3.4 GATE INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure 
for full opening without interference. Attach fabric as for fencing. Attach hardware 
using tamper-resistant or concealed means. Install ground-set items in concrete for 
anchorage. Adjust hardware for smooth operation. 

3.5 ADJUSTING 

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, 
excessive deflection, distortion, nonalignment, misplacement, disruption, or 
malfunction, throughout entire operational range. Confirm that latches and locks 
engage accurately and securely without forcing or binding. 

B. Lubricate hardware and other moving parts. 

END OF SECTION 323113 
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SECTION 337173 - ELECTRIC UTILITY SERVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Arrange and coordinate with Utility Company for permanent electric service, payment 
of Utility Company charges for service, service provisions and utility metering 
equipment. 

1.2 RELATED SECTIONS 

A. Section 260500: Common Work Results for Electrical 

B. Section 260519: 600-Volt Power Conductors and Cables 

C. Section 260526: Grounding and Bonding for Electrical Systems 

D. Section 260533: Raceway and Boxes for Electrical Systems 

E. Section 260553: Identification for Electrical Systems 

F. Section 262416: 600-Volt Rated Panelboards & CB 

G. Section 252413: Switchboards 

1.3 SUBMITTALS 

A. In accordance with Division 1 requirements. 

B. Submit copy of switchboard, / switchgear Service entrance Compartment to Utility 
Company for their review and approval prior to fabrication of the equipment. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with Utility Company written requirements. 

B. Maintain one copy of each document on site. 

1.5 FIELD MEASUREMENTS 

A. Verify field measurements are as indicated. 
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1.6 COORDINATION 

A. Coordinate relocation of any overhead or underground lines interfering with the 
construction with utility company. 

PART 2 - PRODUCTS 

2.1 SERVICE DESCRIPTION 

A. Utility Company name and contact person or representative is indicated on the 
drawings. 

B. Electrical Service System Characteristics: 1600 Amp, 208Y/120 Volt, 3-phase. 4-wire. 

C. Service Entrance:  

1. Underground service entrance to switchboard service termination section. 

2.2 UTILITY METERS 

A. Utility revenue meter will be furnished and installed by Utility Company. 

2.3 UTILITY METER BASE 

A. Utility revenue meter base rated for the service size requested. Coordinate with Utility 
Co. prior to release of Switchboard procurement order.  

2.4 ACCEPTABLE MANUFACTURERS 
 

A. Refer to Section 26050, Part 2 - Products 

B. List of Equipment Manufacturers: 

a. Shall match manufacturer of main switchboard 

2.5 MATERIALS 
 

A. Provide and install conduits for primary cables by utility company, concrete pad and 
grounding for utility company transformer, and conduit for secondary service to main 
switchboard.  Comply with all Utility Co. requirements. 



   
 

 
ELECTRIC UTILITY SERVICES  337173 - 3 

B. Furnish and install telephone and cable television service conduits and pullboxes; install 
conduits to main backboard as shown.  All work shall conform to utility company 
requirements and to Section 26050. 

C. Grounding: 

1. Provide and install grounding system as noted on the Drawings. 
2. Grounding electrode conductor: bare stranded copper type, #4/O minimum. 
3. Install ground wires in rigid conduit. 
4. All grounding electrode conductor connections "thermite" or "cad-weld" welded. 
5. Use approved pressure type solderless connector or use fusion welding for all 

connections to and bonding of grounding electrode system.  All connections shall 
be  visible, readily accessible for testing purposes.  Grounding electrode 
conductor between the grounding electrode and service equipment:  Minimum 
#4/0.   

6. Furnish and install solid copper 3/4" x 10'-0" ground rod(s). Where multiple 
ground rods are shown, install a minimum of 20'-0" apart. Install ground rods in 
accessible boxes with covers. Furnish and install 2-#4/0 bare copper cables 
between multiple ground rods and main switchboard ground bus. 

7. Terminate grounding conduits at equipment with ground bushing, with ground 
wire connected through bushing. 

8. Provide No. 12 stranded (green) THHN conductor from outlet box to ground 
screw of every receptacle.   

9. Ground all isolated sections of metallic raceways. 
10. Provide #12 minimum stranded (green) THHN conductor sized per NEC, or as 

noted, connected continuously throughout branch circuit for all circuits, bonded to 
panel ground bus, and to all electrical devices and equipment enclosures 

11. Use approved pressure type solderless connector or use fusion welding for all 
connections to grounding electrode. Connection visible, readily accessible for 
testing purposes.  Grounding electrode conductor between the grounding 
electrode and service equipment:  Minimum #4/0. 

12. Connect grounding electrode system to metallic water service entry metallic cold 
water pipe (if available) with nonferrous clamp and bare copper cable (sized as 
required) in conduit. Connection shall be accessible for inspection. 

13. Connect grounding electrode system to building steel as noted on Drawings. Use 
exothermic weld, connection shall be accessible for inspection. 

14. After installation, test system using the three-point fall of potential method only.  
Record results and submit to Architect for approval. If resistance to ground 
exceeds three (3) ohms, install additional ground rods, bonded and interconnected 
to grounding electrode system.  Provide additional grounding until resistance is 
less than three (3) ohms. 

2.6 MAIN SWITCHBOARD 

A. General:  Switchboard shall be distribution panel type, Nema 3R metal enclosure with 
ground bus and insulated full capacity neutral bus.  
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B. The switchboard shall be braced for a short circuit current shown on drawings. Bracing 
shall be per NEMA and UL standards. 

C. The switchboard shall comply with all the requirements of the Utility Company.  

D. The switchboard shall be pad-mounted, self- supporting, dead-front and rear, 
front-operated, front-connected, distribution type.  The enclosure shall be 90 inches 
high, made of cold rolled steel on a structural shape, or formed, steel frame and shall be 
mounted on two 3-inch, 5-pound continuous channel iron sills, which shall be closed at 
the ends between the two channels. 

E. This contractor is responsible for the complete installation of the new switchboard 
within the space provided (both vertical and horizontal) and shall verify and/or 
coordinate all dimensions prior to ordering equipment.  Proper allowances should be 
included to allow complete installation and erection.  

F. The switchboard shall be a minimum of 20 inches deep and shall be constructed of 
National Electrical Code (NEC) gauge steel. 

G. The switchboard shall be provided with a cable pull section at the top of the 
switchboard.  Provide a minimum 12 inches of vertical clearance between the cable 
terminal lugs bolted to the switchboard busses and the top and bottom of the 
switchboard enclosure.  Horizontal pull sections and gutters shall be kept free and clear 
of busses.  Where busses cross vertical pull sections, the busses shall be insulated. 

H. All connections between bus bars shall be of a bolted type using Belleville washers.  
Clamps will not be accepted.  All bus bars shall be accurately formed, and all holes 
shall be made in a manner which will permit bus bars and connections to be fitted into 
place without being forced. 

I. The design of all current-carrying devices or parts of the switchboard shall conform to 
the standard specified in the related sections of Underwriters' Laboratories, Inc. (UL) 
No. UL-891 and National Electric Manufacturer's Association (NEMA) Standard PB-2, 
except as these characteristics may be modified herein. 

J. Bus bars, connection bars and wiring on the back of the switchboard shall be arranged 
so that maximum accessibility is provided for cable connections from the front. 

K. Ampere ratings for rectangular bus bars shall be in accordance with the temperature rise 
standard of National Electric Manufacturer's Association (NEMA) and the 
Underwriters' Laboratories, Inc. (UL). 

L. The enclosure shall be chemically cleaned by parkerizing, bonderizing or phoshorizing 
as a unit after all welding has been completed.  The enclosure shall then be painted with 
a rust- resisting primer coat of paint and shall be finished with a coat of light gray, 
baked enamel. 
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M. Each section shall be bussed for the full connected load of that section.  Extend bussing 
to spare circuit breaker "Spaces."  Drill busses for future circuit breakers, and provide 
breaker connector hardware as required. 

N. Provide copper bus bars and connections with silver-plated contact surfaces. 

O. The contact surfaces and studs of all devices to which bus connections are made shall 
also have silver-plated surfaces. 

P. Locate ground bus, with a cross-section equal to at least 25 percent of the capacity of 
the main bus rating, in the back of the switchboard and extend bus throughout the length 
of the switchboard assembly.  Ground each housing of the assembly directly to this bus. 

Q. Rigidly support all bus and connection bars and current transformers. 

R. Fit all nuts and connections with locking devices to prevent loosening. 

S. Provide load connections with solderless lugs.  Factory-install all devices shown on 
Drawings as specified herein. 

T. Properly identify the “high leg” of 4-wire delta connected systems as required by NEC 
384-3(e). 

U. Provide half-inch copper braid pigtail at side of switchboard enclosure for termination 
of signal system ground cables. Pigtail to be located on side of distribution section. 

V. Provide ground fault protection when indicated on the single line diagram or where 
otherwise noted on the plans. Protection shall consist of a current sensor, relaying 
device, and the appropriately sized main overcurrent protection device. 

W. Provide a bonding strap from the equipment ground bus to the neutral bus. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. In accordance with Division 1 requirements. 

B. Verify that service equipment is ready to be connected and energized. 

3.2 INSTALLATION 

A. Install service entrance conduits from pull box to building service entrance equipment. 
Utility Company will provide service entrance conductors.  
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B. Electric Service:  Coordinate with City of Ukiah Electric Department and district for 
electric service.  Furnish and install all materials and labor necessary for complete 
installation as noted on drawings. Submit shop drawings and obtain approval from the 
Utility Co. prior to fabrication. 

C. Excavate and trench as necessary for the electrical installation, and when the work has 
been installed, inspected and approved, backfill all excavations with clean earth from 
excavation, or imported sandy soil in maximum 8" (eight-inch) layers, moisten and 
machine tamp to 95% compaction, and restore the ground and/or paving or floor 
surfaces to their original condition. 

END OF SECTION 
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	00811-Unforeseen Physical Conditions
	PART 1 -  GENERAL
	1.1 SUMMARY
	This Section includes special requirements for unforeseen hidden conditions, differing site conditions and underground facilities as required for California Public Works Contracts.

	1.2 UNFORESEEN SITE CONDITIONS
	A. Pursuant to Section 7104 of the California Public Contract Code, if any of the following conditions, hereinafter called hidden conditions, are encountered at the site, then Contractor shall promptly, before such conditions are disturbed and in no ...
	1. Material that Contractor believes may be hazardous waste material, as defined in Section 25117 of the Health and Safety Code, that is required to be removed to a Class I, Class II, or a Class III disposal site in accordance with provisions of exist...
	2. Subsurface or latent physical conditions at the site or in the building differing materially from those represented in the Contract Documents.
	3. Unknown physical conditions at the site of any unusual nature, different materially from those ordinarily encountered and generally recognized as inherent in work of the character provided for in the Contract Documents or conditions that could be o...

	B. Conditions that are not unforeseen, hidden, unknown or differing site and building conditions include but are not limited to, the following.
	1. All that is indicated in or reasonably interpreted from the Contract Documents.
	2. All that is indicated in or reasonably interpreted from the Reference Documents specified in Section 01100, “Summary”.
	3. All that could be seen on site and that could be observed.
	4. Conditions that are materially similar or characteristically the same.
	5. Conditions where the location of the building component is in the proximity where indicated in or reasonably interpreted from the Contract Documents or Reference Documents.
	C. County will promptly investigate the conditions reported which appear to be unforeseen conditions.
	1. If County determines that the reported conditions are inherent in work of the character provided for in the Contract Documents or observed by examination of the site and Reference Documents, or that the condition is not hidden, unforeseen or mate...
	2. If County determines that the conditions are hidden or differing conditions and that they will materially cause a decrease or increase in Contractor's cost of any portion of the work, a Contract Modification will be issued for compensation of suc...
	3. If County determines that the conditions are hidden or differing conditions and that they will materially affect the performance time, Contractor, upon submitting a written request, will be granted an extension of time subject to the provisions o...
	a. Time extensions or contract costs will not be granted for delays that could be or could have been avoided by Contractor redirecting his forces and equipment to perform other work on the Contract.


	D. Should Contractor disagree with County's determination, Contractor shall submit a Request for Change (RFC) to County that the condition is not indicated in or reasonably interpreted from the Contract Documents, and that the condition is not simila...
	1. Contractor shall submit proof with written explanation, drawings, photographs, material and labor cost breakdowns, and other relevant data to show the condition.
	2. County will review Contractor's submission and make a determination.  Contractor shall not file for claim or RFC before County makes the determination.
	3. In the event of continued disagreement, Contractor shall not be excused from any scheduled completion date provided for by the Contract, but shall proceed with all work to be performed under the Contract.
	4. Contractor shall retain any and all rights provided either by the Contract or by law which pertain to the resolution of RFC and protests between the contracting parties.


	1.3 REMOVAL, RELOCATION, OR PROTECTION OF EXISTING UTILITIES
	A. In accordance with the provisions of Section 4215 of the California Government Code, County will assume the responsibility for the removal, relocation, or protection of existing main or trunk-line utilities located on the site of the Contract work...
	B. Contractor shall immediately notify County and the public utility in writing of such utility facilities it discovers while performing the work which are not identified in the Contract Documents.
	1. Contractor shall negotiate with the owner of the utility, who shall have the sole discretion to perform repairs or relocation work or permit Contractor to do such repairs or relocation work at a reasonable price.

	C. Contractor shall not be assessed liquidated damages for delay in Substantial Completion if the delay was caused by such existing utilities in direct conflict with the work and not shown on the Drawings.
	D. Contractor will be compensated under the provisions of Article 7 for extra work involving existing utilities not shown on the Drawings or included in the Specifications but in direct physical conflict with Contractor's operations.
	1. This extra work shall include the following costs:
	a. Locating, supporting, working around, and protecting or repairing damage not due to the failure of Contractor to exercise reasonable care.
	b. Removing and relocating, as directed by County, existing main or trunk line utility facilities located on site but not indicated on the Drawings and Specifications with reasonable accuracy.
	c. Equipment on the project necessarily idled during such work.


	E. Contractor shall not be entitled to any adjustment in the Contract Sum or Time if the existence of such condition:
	1. Could have been reasonably discovered or revealed as a result of any examination, investigation, exploration, test or study of the site and contiguous areas required by the Contract Documents to be conducted by or for Contractor prior to commenci...
	2. Could have been inferred from the presence of other visible facilities, such as buildings, meter and junction boxes, on or adjacent to the work site.



	PART 2 - PRODUCTS

	00851-Drawing Index
	01100 - SUMMARY
	SECTION 011000 - SUMMARY
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DEFINITIONS
	A. Work Package: A group of specifications, drawings, and schedules prepared by the design team to describe a portion of the Project Work for pricing, permitting, and construction.

	1.3 PROJECT INFORMATION
	A. Project Identification: Sheriff's 911 Data Center Building.
	B. Owner: County of Mendocino.
	C. Architect: Brokaw Design.
	D. Construction Manager: AECOM.

	1.4 WORK COVERED BY CONTRACT DOCUMENTS
	A. The Work of Project is defined by the Contract Documents and includes, but is not limited to, the following:
	B. Type of Contract:

	1.5 WORK PERFORMED BY OWNER
	A. Cooperate fully with Owner, so work may be carried out smoothly, without interfering with or delaying Work under this Contract or work by Owner. Coordinate the Work of this Contract with work performed by Owner.
	B. Concurrent Work: Utility and data service providers will perform the following construction operations at Project site. Those operations will be conducted simultaneously with Work under this Contract.

	1.6 OWNER-FURNISHED/OWNER-INSTALLED (OFOI) PRODUCTS
	A. The Owner will furnish and install products indicated.
	B. Owner-Furnished/Owner-Installed (OFOI) Products:

	1.7 CONTRACTOR'S USE OF SITE AND PREMISES
	A. Restricted Use of Site: Contractor shall have limited use of Project site for construction operations as indicated on Drawings by the Contract limits and as indicated by requirements of this Section.
	B. Limits on Use of Site: Limit use of Project site to areas within the Contract limits indicated. Do not disturb portions of Project site beyond areas in which the Work is indicated.
	C. Condition of Existing Building: Maintain portions of existing building affected by construction operations in a weathertight condition throughout construction period. Repair damage caused by construction operations.
	D. Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and hardscaping affected by construction operations throughout construction period. Repair damage caused by construction operations.

	1.8 COORDINATION WITH OCCUPANTS
	A. Full Owner Occupancy: Owner will occupy Project site and existing building(s) during entire construction period. Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage. Perform the Work so as not to int...
	B. Owner Limited Occupancy of Completed Areas of Construction: Owner reserves the right to occupy and to place and install equipment in completed portions of the Work, prior to Substantial Completion of the Work, provided such occupancy does not inter...

	1.9 WORK RESTRICTIONS
	A. Comply with restrictions on construction operations.
	B. On-Site Work Hours: Limit work to between 6:30 a.m. to 5:00 p.m., Monday through Friday, unless otherwise indicated. Work hours may be modified to meet Project requirements if approved by Owner and authorities having jurisdiction.
	C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging for temporary utility services according to requirements indicated:
	D. Noise, Vibration, Dust, and Odors: Coordinate operations that may result in high levels of noise and vibration, dust, odors, or other disruption to Owner occupancy with Owner.
	E. Smoking and Controlled Substance Restrictions: Use of tobacco products, alcoholic beverages, and other controlled substances  on Project site is not permitted.

	1.10 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:
	B. Division 00 Contracting Requirements: General provisions of the Contract, including General and Supplementary Conditions, apply to all Sections of the Specifications.
	C. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of all Sections in the Specifications.
	D. 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:


	PART 2 - PRODUCTS (Not Used)
	PART 3 - EXECUTION (Not Used)

	01230 - 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 and schedule of 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 the Owner decides to accept a corresponding change either in the a...
	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 alternates into the Work. No other adjustments are made to the Contract Sum.


	1.4 PROCEDURES
	A. Coordination: Revise 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. Execute accepted alternates under the same conditions as other Work of the Contract.
	C. Schedule: A Part 3 "Schedule of Alternates" Article is included at the end of this Section. Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES
	A. Add Alternate No. 1: Electrical panel replacement MSB-26 at Building 26.
	1. Base Bid: Splice and extend feeders to building 26, but do NOT replace the existing main panel MSB 26 in Building 26 as indicated on Drawing E101 and Drawings E601.
	2. Alternate: Replace existing main electric panel MSB-26 at Building 26 as indicated on Drawing E101 and Drawing E601.

	B. Add Alternate No. 2: Card Readers and Electric Strikes.
	1. Base Bid: Install standard strikes and do not provide door controller or card readers on doors.
	2. Alternate: Install electric strikes and control system as specified in Section 133420 Part 2.2 Pre-Engineered Concrete Building, paragraph I 3 & 4.

	C. Deductive Alternate No. 3: Wave Guide Support.
	1. Base Bid: Install wave guide support as indicated on Drawing S801.
	2. Alternate: Do not install wave guide support (to be provided by others).




	01310 - PROJECT MANAGEMENT AND COORDINATION
	SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes administrative provisions for coordinating construction operations on Project, including, but not limited to, the following:
	B. Related Requirements:

	1.2 DEFINITIONS
	A. RFI: Request for Information. Request from Owner, Construction Manager, Architect, or Contractor seeking information required by or clarifications of the Contract Documents.

	1.3 INFORMATIONAL SUBMITTALS
	A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabula...
	B. 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 responsibilit...

	1.4 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 depe...
	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination. Include such items as required notices, reports, and list of attendees at meetings.

	1.5 REQUEST FOR INFORMATION (RFI)
	A. General: Immediately on discovery of the need for additional information, clarification, or interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the form specified.
	B. Content of the RFI: Include a detailed, legible description of item needing information or interpretation and the following:
	C. RFI Forms: AIA Document G716.
	D. Architect's and Construction Manager's Action: Architect and Construction Manager will review each RFI, determine action required, and respond. Allow  seven days for Architect's response for each RFI. RFIs received by Architect or Construction Mana...
	E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log weekly. Include the following:
	F. On receipt of Architect's and Construction Manager's action, update the RFI log and immediately distribute the RFI response to affected parties. Review response and notify Architect and Construction Manager within three days if Contractor disagrees...

	1.6 PROJECT MEETINGS
	A. General: Schedule and conduct meetings and conferences at Project site unless otherwise indicated.
	B. Preconstruction Conference:  Schedule and conduct a preconstruction conference before starting construction, at a time convenient to Owner and Architect, but no later than 15 days after execution of the Agreement.
	C. Project Closeout Conference: Schedule and conduct a project closeout conference, at a time convenient to Owner and Architect, but no later than 90 days prior to the scheduled date of Substantial Completion.
	D. Progress Meetings: Conduct progress meetings at weekly intervals.


	PART 2 - PRODUCTS (Not Used)
	PART 3 - EXECUTION (Not Used)

	01320 - CONSTRUCTION PROGRESS DOCUMENTATION
	SECTION 01320 - CONSTRUCTION PROGRESS DOCUMENTATION
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:
	B. Related Requirements:

	1.2 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.
	B. Critical Path: The longest connected chain of interdependent activities through the network schedule that establishes the minimum overall Project duration and contains no float.
	C. Event: The starting or ending point of an activity.

	1.3 INFORMATIONAL SUBMITTALS
	A. Format for Submittals: Submit required submittals in the following format:
	B. Startup construction schedule.
	C. Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule for entire construction period.
	D. Construction Schedule Updating Reports: Submit with Applications for Payment.
	E. Material Location Reports: Submit at weekly intervals.
	F. Site Condition Reports: Submit at time of discovery of differing conditions.
	G. Unusual Event Reports: Submit at time of unusual event.
	H. Qualification Data: For scheduling consultant.

	1.4 QUALITY ASSURANCE
	A. Prescheduling Conference: Conduct conference at Project site to comply with requirements in Section 01310 "Project Management and Coordination." Review methods and procedures related to the preliminary construction schedule and Contractor's Constru...

	1.5 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.

	1.6 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Computer Scheduling Software: Prepare schedules using current version of a program that has been developed specifically to manage construction schedules.
	B. Time Frame: Extend schedule from date established for commencement of the Work to date of Substantial 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.
	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. Upcoming Work Summary: Prepare summary report indicating activities scheduled to occur or commence prior to submittal of next schedule update. Summarize the following issues:
	F. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect actual construction progress and activities. Issue schedule one week before each regularly scheduled progress meeting.
	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. In...
	H. Distribution: Distribute copies of approved schedule to Architect, Construction Manager, Owner, separate contractors, testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.

	1.7 STARTUP CONSTRUCTION SCHEDULE
	A. Gantt-Chart Schedule: Submit startup, horizontal, Gantt-chart-type construction schedule within ten days of date established for the Notice to Proceed.
	B. Preparation: Indicate each significant construction activity separately. Identify first workday of each week with a continuous vertical line. Outline significant construction activities for first 90 days of construction. Include skeleton diagram fo...

	1.8 GANTT-CHART SCHEDULE REQUIREMENTS
	A. Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal, Gantt-chart-type, Contractor's Construction Schedule within 30 days of date established for the Notice to Proceed.
	B. Preparation: Indicate each significant construction activity separately. Identify first workday of each week with a continuous vertical line.


	PART 2 - PRODUCTS (Not Used)
	PART 3 - EXECUTION (Not Used)

	01330 - SUBMITTAL PROCEDURES
	SECTION 013300 - SUBMITTAL PROCEDURES
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DEFINITIONS
	A. Action Submittals: Written and graphic information and physical samples that require Architect's and Construction Manager's responsive action. Action submittals are those submittals indicated in individual Specification Sections as "action submitta...
	B. Informational Submittals: Written and graphic information and physical samples that do not require Architect's and Construction Manager's responsive action. Submittals may be rejected for not complying with requirements. Informational submittals ar...

	1.3 SUBMITTAL SCHEDULE
	A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in chronological order by dates required by construction schedule. Include time required for review, ordering, manufacturing, fabrication, and delivery when establis...

	1.4 SUBMITTAL FORMATS
	A. Submittal Information: Include the following information in each submittal:
	B. Options: Identify options requiring selection by Architect.
	C. Deviations and Additional Information: On each submittal, clearly indicate deviations from requirements in the Contract Documents, including minor variations and limitations; include relevant additional information and revisions, other than those r...
	D. Electronic Submittals: Prepare submittals as PDF package, incorporating complete information into each PDF file. Name PDF file with submittal number.

	1.5 SUBMITTAL PROCEDURES
	A. Prepare and submit submittals required by individual Specification Sections. Types of submittals are indicated in individual Specification Sections.
	B. Coordination: Coordinate preparation and processing of submittals with performance of construction activities.
	C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. Time for review shall commence on Architect's receipt of submittal. No extension of the Contract Time will be authorized because of failure to transmit s...
	D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.
	E. 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 transmi...
	F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action submittals that are marked with approval notation from Architect's and Construction Manager's action stamp.

	1.6 SUBMITTAL REQUIREMENTS
	A. Product Data: Collect information into a single submittal for each element of construction and type of product or equipment.
	B. 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 unless submittal based on Architect's digital data drawing files is otherw...
	C. Samples: Submit Samples for review of type, color, pattern, and texture for a check of these characteristics with other materials.
	D. 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:
	E. 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 informati...
	F. Design Data: Prepare and submit written and graphic information indicating compliance with indicated performance and design criteria in individual Specification Sections. Include list of assumptions and summary of loads. Include load diagrams if ap...
	G. Certificates:
	H. Test and Research Reports:

	1.7 DELEGATED DESIGN SERVICES
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and d...
	B. Delegated Design Services Certification: In addition to Shop Drawings, Product Data, and other required submittals, submit digitally signed PDF file, and, three paper copies of certificate, signed and sealed by the responsible design professional, ...

	1.8 CONTRACTOR'S REVIEW
	A. Action Submittals 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 ...
	B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform approval stamp. Include name of reviewer, date of Contractor's approval, and statement certifying that submittal has been reviewed, checked, and approved for co...

	1.9 ARCHITECT'S AND CONSTRUCTION MANAGER'S REVIEW
	A. Action Submittals: Architect and Construction Manager will review each submittal, indicate corrections or revisions required, and return.
	B. Informational Submittals: Architect and Construction Manager will review each submittal and will not return it, or will return it if it does not comply with requirements. Architect and Construction Manager will forward each submittal to appropriate...
	C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has received prior approval from Architect and Construction Manager.
	D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned for resubmittal without review.
	E. Architect and Construction Manager will  discard submittals received from sources other than Contractor.
	F. Submittals not required by the Contract Documents will be returned by Architect without action.


	PART 2 - PRODUCTS (Not Used)
	PART 3 - EXECUTION (Not Used)

	01400 - QUALITY REQUIREMENTS
	SECTION 014000 - QUALITY REQUIREMENTS
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspection 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.

	1.2 DEFINITIONS
	A. Experienced: When used with an entity or individual, "experienced," unless otherwise further described, means having successfully completed a minimum of five previous projects similar in nature, size, and extent to this Project; being familiar with...
	B. Field Quality-Control Tests and Inspections: Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	C. 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, assembly, and simil...
	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. Unless otherwise indicated, copies of repor...
	E. Product Tests: Tests and inspections that are performed by a nationally recognized testing laboratory (NRTL) in accordance with 29 CFR 1910.7, by a testing agency accredited in accordance with NIST's National Voluntary Laboratory Accreditation Prog...
	F. Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the source (e.g., plant, mill, factory, or shop).
	G. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term "testing laboratory" has the same meaning as the term "testing agency."
	H. 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.
	I. Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution of the Work, to evaluate that actual products incorporated into the Work and completed construction comply with requirements. Contractor's qual...

	1.3 DELEGATED DESIGN SERVICES
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and d...
	B. Delegated Design Services Statement: Submit a statement signed and sealed by the responsible design professional, for each product and system specifically assigned to Contractor to be designed or certified by a design professional, indicating that ...

	1.4 CONFLICTING REQUIREMENTS
	A. Conflicting Standards and Other Requirements: If compliance with two or more standards or requirements is specified and the standards or requirements establish different or conflicting requirements for minimum quantities or quality levels, inform t...
	B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is the minimum provided or performed. The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minimum withi...

	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 submitted to authorities having jurisdiction before starting work on the following systems:
	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...
	E. Schedule of Tests and Inspections: Prepare in tabular form and include the following:
	F. Reports: Prepare and submit certified written reports and documents as specified.
	G. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and simil...

	1.6 CONTRACTOR'S QUALITY-CONTROL PLAN
	A. Quality-Control Plan, General: Submit quality-control plan within 10 days of  Notice to Proceed, and not less than five days prior to preconstruction conference. Submit in format acceptable to Architect. Identify personnel, procedures, controls, in...
	B. Quality-Control Personnel Qualifications: Engage qualified personnel trained and experienced in managing and executing quality-assurance and quality-control procedures similar in nature and extent to those required for Project.
	C. Submittal Procedure: Describe procedures for ensuring compliance with requirements through review and management of submittal process. Indicate qualifications of personnel responsible for submittal review.
	D. Testing and Inspection: In quality-control plan, include a comprehensive schedule of Work requiring testing or inspection, including the following:
	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 req...
	F. Monitoring and Documentation: Maintain testing and inspection reports, including log of approved and rejected results. Include Work Architect has indicated as nonconforming or defective. Indicate corrective actions taken to bring nonconforming Work...

	1.7 REPORTS AND DOCUMENTS
	A. Test and Inspection Reports: Prepare and submit certified written reports specified in other Sections. Include the following:
	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:
	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:

	1.8 QUALITY ASSURANCE
	A. 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 u...
	C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of su...
	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 def...
	F. Specialists: Certain Specification Sections require that specific construction activities be performed by entities who are recognized experts in those operations. Specialists will satisfy qualification requirements indicated and engage in the activ...
	G. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspection indicated, as documented in accordance with ASTM E329, and with additional qualifications...
	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, an...
	I. Factory-Authorized Service Representative Qualifications: An authorized representative of manufacturer who is trained and approved by manufacturer to inspect, demonstrate, repair, and perform service on installations of manufacturer's products that...
	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:

	1.9 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.
	B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are Contractor's responsibility. Perform additional quality-control activities, whether specified or not, to verify and document that the Work complies with require...
	C. 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...
	D. Testing Agency Responsibilities: Cooperate with Architect , Construction Manager, and Contractor in performance of duties. Provide qualified personnel to perform required tests and inspections.
	E. Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections. Report results in writing as specified in Section 01...
	F. 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, examinati...
	G. Contractor's Associated Requirements and Services: Cooperate with agencies and representatives performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested. Notify agency suffi...
	H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and quality-control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspection.
	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 Contra...

	1.10 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections: Owner will engage a qualified testing agency to conduct special tests and inspections required by authorities having jurisdiction as the responsibility of Owner, as indicated in the Statement of Special Inspections on...


	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:
	B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and inspection log for Architect's and Construction Manager's, and, authorities' having jurisdiction reference during normal working hours.

	3.2 REPAIR AND PROTECTION
	A. General: On completion of testing, inspection, sample-taking, and similar services, repair damaged construction and restore substrates and finishes.
	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.



	01500 - TEMPORARY FACILITIES AND CONTROLS
	SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes requirements for temporary utilities, support facilities, and security and protection facilities.

	1.2 USE CHARGES
	A. Installation, removal, and use charges for temporary facilities to be included in the Contract Sum unless otherwise indicated. Allow other entities engaged in the Project to use temporary services and facilities without cost, including, but not lim...
	B. Water and Sewer Service from Existing System: Water from Owner's existing water system is available for use without metering and without payment of use charges. Provide connections and extensions of services as required for construction operations.
	C. Electric Power Service from Existing System: Electric power from Owner's existing system is available for use without metering and without payment of use charges. Provide connections and extensions of services as required for construction operations.

	1.3 INFORMATIONAL SUBMITTALS
	A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging areas, construction site entrances, vehicle circulation, and parking areas for construction personnel.
	B. Implementation and Termination Schedule: Within 15 days of date established for commencement of the Work, submit schedule indicating implementation and termination dates of each temporary utility.
	C. Project Identification and Temporary Signs: Show fabrication and installation details, including plans, elevations, details, layouts, typestyles, graphic elements, and message content.
	D. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention program.
	E. Noise and Vibration Control Plan: Identify construction activities that may impact the occupancy and use of existing spaces within the building or adjacent existing buildings, whether occupied by others, or occupied by Owner. Include the following:

	1.4 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.

	1.5 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, reg...


	PART 2 - PRODUCTS
	PART 3 - EXECUTION
	3.1 TEMPORARY FACILITIES, GENERAL
	A. Conservation: Coordinate construction and use of temporary facilities with consideration given to conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize waste.

	3.2 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work. Relocate and modify facilities as required by progress of the Work.
	B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.3 SUPPORT FACILITIES INSTALLATION
	A. Comply with the following:
	B. Traffic Controls: Comply with requirements of authorities having jurisdiction.
	C. Parking:  Use designated areas of Owner's existing parking areas for construction personnel.
	D. Storage and Staging:  Use designated areas of Project site for storage and staging needs.
	E. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. Maintain Project site, excavations, and construction free of water.
	F. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.
	G. Waste Disposal Facilities:
	H. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.

	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, waterway, and subsoil contamination or pollution or other unde...
	C. Temporary Erosion and Sedimentation Control:
	D. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide barriers in and around excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy rains.
	E. Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure fence in a manner that will prevent people from easily entering site except by entrance gates.
	F. 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...
	G. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	H. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities. Provide temporary weathertight enclosure for building ...

	3.5 MOISTURE AND MOLD CONTROL
	A. Exposed Construction Period: Before installation of weather barriers, when materials are subject to wetting and exposure and to airborne mold spores, protect as follows:
	B. Partially Enclosed Construction Period: 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:
	C. Controlled Construction Period: After completing and sealing of the building enclosure but prior to the full operation of permanent HVAC systems, maintain as follows:

	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.
	C. Temporary Facility Changeover: Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. 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 ...



	01510-Building Systems and Occupied Areas
	01571-Access and Traffic Requirements
	01600 - PRODUCT REQUIREMENTS
	SECTION 016000 - PRODUCT REQUIREMENTS
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.

	1.2 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.
	B. Basis-of-Design Product Specification: A specification in which a single manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation. Published attributes and character...
	C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance with requirements" introduces a product selection procedure in an individual Specification Section, provide products qualified under the specified product procedure. I...
	D. Comparable Product Request Submittal: An action submittal requesting consideration of a comparable product, including the following information:

	1.3 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.
	B. Identification of Products: Except for required labels and operating data, do not attach or imprint manufacturer or product names or trademarks on exposed surfaces of products or equipment that will be exposed to view in occupied spaces or on the e...

	1.4 COORDINATION
	A. Modify or adjust affected work as necessary to integrate work of approved comparable products and approved substitutions.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products, using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism. Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	C. Storage:

	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 ...
	B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready for execution.
	C. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures."


	PART 2 - PRODUCTS
	PART 3 - EXECUTION (Not Used)

	01660-Testing, Adjusting, and Balancing of Systems
	01730 - EXECUTION
	SECTION 017300 - EXECUTION
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of the Work, including, but not limited to, the following:

	1.2 DEFINITIONS
	A. Cutting: Removal of in-place construction necessary to permit installation or performance of subsequent work.
	B. Patching: Fitting and repair work required to restore construction to original conditions after installation of subsequent work.

	1.3 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.
	C. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of specified products and equipment.


	PART 2 - PRODUCTS
	PART 3 - EXECUTION
	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 sitework, investigate and verify the existence and location of underground utilities, mec...
	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 toleranc...
	C. 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. Co...
	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...
	C. Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Architect through Construction Manager in accordance with requirements in Secti...

	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 and existing conditions. If discrepancies are discovered, notify Architect and Construction...
	B. Engage a land surveyor experienced in laying out the Work, using the following accepted surveying practices:
	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 us...

	3.4 FIELD ENGINEERING
	A. 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.

	3.5 INSTALLATION
	A. Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	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 satisfactory results as judged by Architect. 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 of type expected for Project.
	E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on-site and placement in permanent locations.
	F. Tools and Equipment: Select tools or equipment that minimize production of excessive noise levels.
	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 portions of the Work to confirm that adequate provisions are made for locating and instal...
	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 ...
	I. Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated, arrange joints for the best visual effect, as judged by Architect. Fit exposed connections together to form hairline joints.

	3.6 CUTTING AND PATCHING
	A. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	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 in accordance with requirements in Section 011000 "Summary."
	F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are 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 proce...
	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, as judged by Architect. Provide materials and co...
	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 COORDINATION OF OWNER'S PORTION OF THE WORK
	A. Site Access: Provide access to Project site for Owner's construction personnel and Owner's separate contractors.
	B. Coordination: Coordinate construction and operations of the Work with work performed by Owner's construction personnel and Owner's separate contractors.

	3.8 PROGRESS CLEANING
	A. Clean Project site and work areas daily, including common areas. Enforce requirements strictly. Dispose of materials lawfully.
	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.
	D. Installed Work: Keep installed work clean. Clean installed surfaces in accordance with written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended. If specific cleaning materials a...
	E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials down sewers or into waterways. Comply with waste disposal requirements in Section 015000 "Temporary Facilities and Controls."
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place. Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period. Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures: Supervise construction operations to ensure 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. Protection of Existing Items: Provide protection and ensure that existing items to remain undisturbed by construction are maintained in condition that existed at commencement of the Work.
	C. Comply with manufacturer's written instructions for temperature and relative humidity.

	3.11 CORRECTION OF THE WORK
	A. Repair or remove and replace damaged, defective, or nonconforming Work. Restore damaged substrates and finishes.
	B. Repair Work previously completed and subsequently damaged during construction period. Repair to like-new condition.
	C. Restore permanent facilities used during construction to their specified condition.
	D. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.
	E. Repair components that do not operate properly. Remove and replace operating components that cannot be repaired.
	F. Remove and replace chipped, scratched, and broken glass or reflective surfaces.



	01770 - CLOSEOUT PROCEDURES
	SECTION 017700 - CLOSEOUT PROCEDURES
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for Contract closeout, including, but not limited to, the following:

	1.2 DEFINITIONS
	A. List of Incomplete Items: Contractor-prepared list of items to be completed or corrected, prepared for the Architect's use prior to Architect's inspection, to determine if the Work is substantially complete.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of cleaning agent.
	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 MAINTENANCE MATERIAL SUBMITTALS
	A. Schedule of Maintenance Material Items: For maintenance material submittal items required by other Sections.

	1.5 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.
	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.
	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, Architect and Construction Manage...

	1.6 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion: Before requesting final inspection for determining Final Completion, complete the following:
	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, Architect and Construction Manager will...

	1.7 LIST OF INCOMPLETE ITEMS
	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...

	1.8 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal: Submit written warranties on request of Architect for designated portions of the Work where warranties are indicated to commence on dates other than date of Substantial Completion, or when delay in submittal of warranties might l...
	B. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	C. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete warranty and bond submittal package into a single electronic PDF file with bookmarks enabling navigation to each item. Provide bookmarked table of contents at b...


	PART 2 - PRODUCTS
	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.
	C. Construction Waste Disposal: Comply with waste-disposal requirements in Section 015000 "Temporary Facilities and Controls."

	3.2 CORRECTION OF THE WORK
	A. Complete repair and restoration operations required by "Correction of the Work" Article in Section 017300 "Execution" before requesting inspection for determination of Substantial Completion.



	024119R - SELECTIVE DEMOLITION
	SECTION 024119 - SELECTIVE DEMOLITION
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.3 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.

	1.4 PREINSTALLATION MEETINGS
	A. Pre-demolition Conference: Conduct conference at Project site.

	1.5 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification program.

	1.6 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials:
	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.

	1.7 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 - PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Survey of Existing Conditions: Record existing conditions by use of  preconstruction photographs or video.

	3.2 PREPARATION
	A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction.

	3.3 UTILITY SERVICES AND COMMUNICATIONS/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.

	3.4 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, and to prevent unexpected or uncontro...
	C. Remove temporary barricades and protections where hazards no longer exist.

	3.5 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and c...

	3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least 3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of areas being demolished, cut reinforcement, and...
	B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-driven saw, and then remove masonry between saw cuts.
	C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.

	3.7 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	B. Burning: Do not burn demolished materials.

	3.8 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	033000 - CAST-IN-PLACE CONCRETE
	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 cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.
	B. Related Requirements:
	1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.
	2. Section 321313 "Concrete Paving" for concrete pavement and walks.


	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. W/C Ratio: The ratio by weight of water to cementitious materials.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials. Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the foll...
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete Subcontractor.
	e. Special concrete finish Subcontractor.

	2. Review special inspection and testing and inspecting agency procedures for field quality control, concrete finishes and finishing, cold- and hot-weather concreting procedures, curing procedures, construction contraction and isolation joints, and jo...


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.

	C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical conne...
	D. Construction Joint Layout: Indicate proposed construction joints required to construct the structure.
	1. Location of construction joints is subject to approval of the Architect.


	1.6 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Steel reinforcement and accessories.
	4. Curing compounds.
	5. Floor and slab treatments.
	6. Bonding agents.
	7. Adhesives.
	8. Vapor retarders.
	9. Joint-filler strips.
	10. Repair materials.

	B. Material Test Reports: For the following, from a qualified testing agency:
	1. Aggregates.

	C. Floor surface slope, flatness and levelness measurements indicating compliance with specified tolerances.
	D. Field quality-control reports.
	E. Minutes of preinstallation conference.

	1.7 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	B. Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.
	2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Techni...


	1.8 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing on concrete mixtures.

	1.9 DELIVERY, STORAGE, AND HANDLING
	1.10 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	B. Hot-Weather Placement: Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to cool...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly moist without standing water, soft spots, or dry areas.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301.
	2. ACI 117.


	2.2 FORM-FACING MATERIALS
	A. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. Provide lumber dressed on at least two edges and one side for tight fit.

	2.3 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

	2.4 REINFORCEMENT ACCESSORIES
	A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's "M...
	1. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	2.5 CONCRETE MATERIALS
	A. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	B. Cementitious Materials:
	1. Portland Cement: ASTM C 150/C 150M, Type I/II, white.
	2. Fly Ash: ASTM C 618, Class F or C.
	3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.
	4. Blended Hydraulic Cement: ASTM C 595/C 595M, cement.
	5. Silica Fume: ASTM C 1240, amorphous silica.

	C. Normal-Weight Aggregates: ASTM C 33/C 33M, coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size:  1-1/2 inches nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	D. Air-Entraining Admixture: ASTM C 260/C 260M.
	E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calciu...
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

	F. Water: ASTM C 94/C 94M.

	2.6 LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, and densifies concrete surfaces.

	2.7 CURING MATERIALS
	A. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, dissipating.

	2.8 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1752, cork or self-expanding cork.
	B. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion or styrene butadiene.
	C. Reglets: Fabricate reglets of not less than 0.022-inch- thick, galvanized-steel sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris.
	D. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris.

	2.9 REPAIR MATERIALS
	A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by underlayment manufacturer.
	4. Compressive Strength: Not less than 4000PSI at 28 days when tested according to ASTM C 109/C 109M.

	B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match adjacent floor elevations.
	1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer: Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength: Not less than 5000 psi at 28 days when tested according to ASTM C 109/C 109M.


	2.10 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by weight of cement.
	C. Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and -retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a w/c ratio below 0.50.
	4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.


	2.11 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Footings: Normal-weight concrete.
	1. Minimum Compressive Strength:  4000 psi at 28 days.
	2. Maximum W/C Ratio:  0.50.
	3. Slump Limit:  4 inches, plus or minus 1 inch.

	B. Slabs-on-Grade: Normal-weight concrete.
	1. Minimum Compressive Strength:  4000 psi at 28 days.
	2. Maximum W/C Ratio:  0.50.
	3. Slump Limit:  4 inches, plus or minus 1 inch.


	2.12 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.13 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 cu. yd..
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixture time, quantity, and amount of water added. Record approximate location of final deposit in structure.



	PART 3 -  EXECUTION
	3.1 FORMWORK INSTALLATION
	A. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	B. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 1/8 inch for smooth-formed finished surfaces.

	C. Construct forms tight enough to prevent loss of concrete mortar.
	D. Construct forms for easy removal without hammering or prying against concrete surfaces. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 ver...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	E. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces. Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	F. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work. Determine sizes and locations from trades providing such items.
	G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	H. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	I. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 EMBEDDED ITEM INSTALLATION
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be e...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC 303.
	2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.
	3. Install dovetail anchor slots in concrete structures as indicated.


	3.3 STEEL REINFORCEMENT INSTALLATION
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement. Locate and support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld crossing reinforcing bars.
	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

	3.4 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of strip placements of floors and slabs.
	2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.
	3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset joints in girders a minimum distance of twice the beam width from a beam-girder intersection.
	4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top of footings or floor slabs.
	5. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	6. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after applying surface finishes. Eliminate groover tool marks on concrete sur...
	2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting action does not tear, abrade, or otherwise damage surface and before concrete d...

	D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished concrete surface where joint sealants, specified in Section 079200 "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, lace or clip sections together.

	E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

	3.5 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections are completed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has hardened enough to cause seams or planes of weakness. If a section cannot be placed continuously, provide const...
	1. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding layer. Do not insert vibrators into lower layers ...

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations, so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface. Do not further disturb slab surfaces before starting finishing operations.


	3.6 FINISHING FORMED SURFACES
	A. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defects. Remove fins and other projections that exceed specified ...
	B. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces. Continue final surface treatment of formed su...

	3.7 MISCELLANEOUS CONCRETE ITEM INSTALLATION
	A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-place construction. Provide other miscellaneous conc...
	B. Equipment Bases and Foundations:
	1. Coordinate sizes and locations of concrete bases with actual equipment provided.
	2. Construct concrete bases 6 inches high unless otherwise indicated, and extend base not less than 6 inches in each direction beyond the maximum dimensions of supported equipment unless otherwise indicated or unless required for seismic anchor support.
	3. Minimum Compressive Strength:  4000 psi at 28 days.
	4. 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 concrete base.
	5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete substrate.
	6. Prior to pouring concrete, place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper attachment to supported equipment.


	3.8 CONCRETE PROTECTING AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. Apply according to manufacturer's written ins...
	C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces. If forms remain during curing period, moist cure after loosening forms. If removing forms before end of curing period, contin...
	D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive. Cure for not l...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
	c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies does not interfere with bonding of floor covering used on Project.

	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coatin...
	a. Removal: After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer unless manufacturer certifies curing compound does not interfere with bonding of floor coverin...

	4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initia...


	3.9 LIQUID FLOOR TREATMENT APPLICATION
	A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment according to manufacturer's written instructions.
	1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete surface repairs.
	2. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat brooming or scrubbing. Rinse with water; remove excess material until surface is dry. Apply a second coat in a similar manner if surface is rough o...

	B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to hardened concrete by power spray or roller according to manufacturer's written instructions.

	3.10 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints until construction traffic has permanently ceased.

	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joints clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

	3.11 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cle...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid concrete. Limit cut depth to 3/4 inch. Make edges of cuts perpendicular to concrete surface. Clean, dampen with water, and brus...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar matches surrounding color. Patch a test area at inconspicuous locations to verify mixture and color match b...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces sloped to drain for trueness of slope and smoothness; use ...
	1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardless...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar. Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment. Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface....
	5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations. Prepare, mix, and apply repair topping and primer according to man...
	6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh concrete. Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch clear...
	7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and apply bonding agent....

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.12 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.
	C. Inspections:
	1. Steel reinforcement placement.
	2. Verification of use of required design mixture.
	3. Concrete placement, including conveying and depositing.
	4. Curing procedures and maintenance of curing temperature.

	D. Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172/C 172M shall be performed according to the following requirements:
	1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture exceeding 2 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or fraction thereof.
	2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing provides fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency appears to change.
	4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below or 80 deg F and above, and one test for each composite sample.
	5. Compression Test Specimens: ASTM C 31/C 31M.
	a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite sample.
	b. Cast and field cure 3 sets of two standard cylinder specimens for each composite sample.

	6. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured specimens at 7 days and one set of two specimens at 28 days.
	a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 days.
	c. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	7. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	8. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive st...
	9. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name o...
	10. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	11. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect. Testing and i...
	12. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	13. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	E. Measure floor and slab, slope, flatness and levelness according to ASTM E 1155 before wall construction is started. .

	3.13 PROTECTION OF LIQUID FLOOR TREATMENTS
	A. Protect liquid floor treatment from damage and wear during the remainder of construction period. Use protective methods and materials, including temporary covering, recommended in writing by liquid floor treatments installer.



	133420 - PRE-ENGINEERED CONCRETE BUILDING1
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. New pre-engineered concrete building.

	B. Related Sections:
	1. Section 033000 – Cast-In-Place Concrete for foundation for pre-engineered concrete building.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	C. Delegated Design Submittals: For pre-engineered concrete building, including analysis data signed and sealed by the qualified California structural engineer responsible for their preparation.

	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Anchor bolt locations for foundation.
	B. Field Quality-Control Submittals:
	C. Delegated design engineer qualifications.
	D. Sample warranties.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For mechanical, electrical, and fire protection systems.
	B. Warranty Documentation:
	2. Installer's special warranties.


	1.5 DESIGN CRITERIA
	A. Occupancy Classification: U.
	B. Building is designated an “Essential Facility” as defined in the California Building Code.
	C. Structure shall be designed for seismic loads based on the following parameters:
	1. Risk Category = IV.
	2. Site Class = D.
	3. Max. 0.2 sec. Spectral response acceleration, Ss= 1.94g.
	4. Max. 1.0 sec. Spectral response acceleration, S1 = 0.743g.
	5. SDS =  1.552g.
	6. Importance factor, IE = 1.5.
	7. Seismic design category = D.
	8. Determine CS in accordance with ASCE 7-16 11.4.8 exception 2.

	D. Structure shall be designed for wind loads based on the following parameters:
	1. Risk category = IV.
	2. Basic wind speed, V = 103 Mph (3 sec. Gust).
	3. Exposure Category = C.
	4. Importance factor, Iw = 1.5.

	E. Structure shall be designed for roof live loads base on the following parameters:
	1. Roof Live Loads: 20 PSF.
	2. Provide additional collateral dead load at roof: 40 PSF.

	F. Heating, Ventilating, and Air Conditioning (HVAC) Systems shall be designed for the following parameters:
	1. Maintain 68-78 degrees Fahrenheit interior temperature year-round.
	2. Maintain 40-60 percent relative humidity year-round.
	3. Provide fixed minimum outside air based upon occupancy set by California Building Code.
	4. HVAC shall be connected to emergency power in case of failure.


	1.6 WARRANTY
	A. Special Warranty:  Manufacturer and Installer agree to repair or replace pre-engineered concrete building that fail(s) in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures.
	b. Faulty operation of systems.
	c. Deterioration of metals, metal finishes, and other materials beyond normal use.

	2. Warranty Period:  One year from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified California structural engineer, as defined in Section 014000 "Quality Requirements," to design pre-engineered concrete building.
	B. Costs of required inspections and testing at the factory shall be responsibility of the building manufacturer.

	2.2 PRE-ENGINEERED CONCRETE BUILDING
	A. Size:
	1. Overall Exterior: 20 feet wide by 38 feet long.
	2. Interior Clear Height: 9 feet.

	B. Floor:
	1. 5-3/4” thick lightweight concrete.
	2. Solid or waffle-type construction.

	C. Walls:
	1. 4-inch minimum solid lightweight concrete.
	2. 2-hour fire-rated construction.
	3. Insulation: Continuous board insulation, minimum R-13.

	D. Roof:
	1. Solid lightweight concrete, 4” to 5” thick, gable design.
	2. 2-hour fire-rated.
	3. Troweled surface, sealed.
	4. Liquid applied roof membrane.
	5. Insulation: continuous board insulation, minimum R-15.

	E. Interior Partitions:
	1. Chain link fencing with sliding chain link gates.
	2. Zinc-coated fabric.
	3. Height: 8 feet with top rail.

	F. Interior Finishes:
	1. Walls: White high-density polyethylene over 7/16” OSB.
	2. Floor: Vinyl composition tile.
	3. Base: Resilient, 4-inch high, coved.
	4. Ceiling: White high-density polyethylene over 7/16” OSB.

	G. Hollow Metal Doors:
	1. Heavy-duty doors and frames, ANSI/SDI A250.8, Level 2.
	2. Thickness: 1-3/4”.
	3. Fire Rating: 90 minutes.
	4. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch, with minimum A40 galvanized coating.
	5. Edge Construction: Model 2, Seamless.
	6. Top Edge Closures: Close top edges of doors with flush closure of same material as face sheets. Seal joints against water penetration.
	7. Bottom Edges: Close bottom edges of doors for attachment of weather stripping with end closures or channels of same material as face sheets.
	8. Provide weep-hole openings in bottoms of exterior doors to permit moisture to escape.
	9. Core: Polystyrene.
	10. Finish: Shop primed and painted.

	H. Hollow Metal Door Frames:
	1. ANSI/SDI A250.4, Level B.
	2. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch, with minimum A40 galvanized coating.
	3. Construction: Face-welded.
	4. Finish: Shop primed and painted.

	I. Door Hardware:
	1. Hinges: BHMA A156.1 with non-removable pins.
	a. Identiv uTrust TS Migration Reader 8110 at door strike locations
	b. Identiv Hirsch MX-4 door controller compatible with current version of their Velocity security management system. (No Substitutions).

	5. Closers: BHMA A156.4; rack-and-pinion hydraulic type with hold open.
	6. Weatherstripping: Door gasketing BHMA A156.22, with resilient or flexible seal strips that are easily replaceable.
	a. Maximum Air Leakage: When tested in accordance with ASTM E283 with tested pressure differential of 0.3-inch wg, as follows:
	1) Gasketing on Single Doors: 0.3 cfm/sq. ft. of door opening.
	2) Gasketing on Double Doors: 0.50 cfm per ft. of door opening.


	7. Door Canopy: Metal strip over each door.


	2.3 ELECTRICAL SYSTEM
	A. Power System:
	1. Provide 400amp, 120\208v, 3ɸ, 4w distribution panel with TVSS.
	2. Provide uninterruptible power supply (UPS) for data rack power panels.
	3. Provide 225amp, 120\208v, 3ɸ, 4w panelboard for UTILITY system data rack power requirements connected via a ups. Panel shall be wall mounted.
	4. Provide 225amp, 120\208v, 3ɸ, 4w panelboard for MCSO system data rack power requirements connected via a ups. Panel shall be wall mounted.
	5. Provide 225amp, 120\208v, 3ɸ, 4w panelboard for RADIO system data rack power requirements connected via a UPS. Panel shall be wall mounted.
	6. Provide 225amp, 120\208v, 3ɸ, 4w panelboard for HVAC, lighting and general power not associated with a department. Panel shall be wall mounted
	7. Provide dedicated power mounted to the cable management ladder rack. Provide (1) 20a, 1ɸ twist lock and (1) (1) 20a, 1ɸ j-box each with a dedicated isolated neutral and ground.
	8. Provide dedicated fourplex outlets at 8 foot center lines around the interior of the perimeter walls for general use.

	B. Ground System Grid:
	1. A building ground grid shall be provided and connected to the building system.
	2. Provide a ground bus on each wall and data rack and provisions for connection to ground grid. Each data rack system shall be provided with dedicated ground.

	C. Emergency Power Off (EPO) System:
	1. Provide EPOs to disconnect power to equipment serving the data center during emergency situations. Disconnecting power to the equipment will help mitigate potential risks and hazards when facility staff or emergency responders are responding to eme...
	a. Disconnect power to all dedicated HVAC equipment serving the room and close all smoke/fire dampers (NEC 2020 Article 645.10)
	b. Disconnect all power feeding equipment located in the data center. (NEC 2020 Article 645.10)
	c. Disconnect any UPS batteries feeding the space. (NEC 2020 Article 645.11)

	2. Disconnecting power to equipment shall be accomplished by disconnecting power to data center equipment is through a shunt trip device within the circuit breakers serving the equipment. This configuration allows for the circuit breaker to be control...
	3. Provide dedicated panelboards serving the data center areas shall allow for a simpler EPO design and will reduce the number of shunt trip type circuit breakers necessary to disconnect power to all the equipment. The data center shall be fed from ba...
	4. The emergency power off system shall also interact with the HVAC and fire alarm system. The fire alarm shall provide early detection of fires and shall activate the EPO system for the data center in the event of a fire. The power to the HVAC equipm...

	D. Telecom:
	1. Cable management systems shall consist of an overhead 24" wide steel ladder system; vertical cable trays on the racks; "d" ring mounted around the interior perimeter.
	2. Provide structures for MPOE area for utility company and County telecommunications mttb\head end.
	3. Provide structures for MPOE area for County network MTTB\head end.

	E. Lighting:
	1. Led surface lighting with battery ballast back up and Title 24 vacancy sensor compliant controls.
	2. Exterior wall mounted lighting with battery ballast back up and dimming\motion sensor Title 24 compliant controls.

	F. Security / CCTV:
	1. Provide EMT conduit system and boxes for site provided intrusion/access/CCTV systems. Boxes shall be provided at the exterior each entry point, building exterior corner.


	2.4 HVAC
	A. Provide all-electric, wall-mounted, HVAC equipment mounted on side of structure to meet minimum sensible load as identified in “Design Criteria” for HVAC load profile.
	B. Provide a minimum of 230,000 BTU/h of total cooling capacity.
	C. Provide a minimum of 170,000 BTU/h of sensible cooling capacity.
	D. Provide a minimum of 240,000 BTU/h of total heating capacity.  Auxiliary heat strips may be required to reach minimum heating capacity of heat pumps.
	E. HVAC equipment shall not exceed 60,000 of total capacity, each.
	F. System shall be comprised of four Split Air Conditioning Units (AC-1 through AC-4):  Fan coil units shall be controlled by the Delta controls system (see Section 230923).  Fan coil units shall be staged by logic in the delta controls system with th...
	G. HVAC equipment shall be manufactured by Bard, or approved equal.  Provide with lead-lag controller, model #MC4002-A or equal.  Consult owner for setpoints, system to be run on 24/7 occupied schedule.
	H. HVAC equipment shall be directly connected to wall supply/return grilles and be sized for the appropriate external static pressure.  Grilles shall be aluminum in construction.
	I. Provide new building exhaust system to operate continuously.   System shall be sized equal to the outside air required for minimum ventilation through HVAC system.  Interlock operation with HVAC equipment.
	J. Provide all necessary building penetration for installing equipment. All penetrations shall be watertight. Infill unused openings. Provide power per equipment requirements and connect to the House Electrical Panel.
	K. HVAC units shall be controlled by Delta Controls described in Section 230923 – Control Systems for HVAC.

	2.5 FIRE SUPPRESSION
	A. EXTINGUISHING AGENT FM-200® USE FM-200® Agent is used in total flooding fire suppression systems. It is stored in steel containers and is super-pressurized with nitrogen to aid in expelling the agent. The discharge time is 10 seconds or less. The m...
	B. Approvals and Standards for the FM-200 system include Factory Mutual (FM); Underwriters Laboratories, Inc. (UL); Underwriters Laboratories of Canada (ULC); NFPA 2001: Clean Agent Fire Extinguishing Systems; ISO-14520: Gaseous Fire Extinguishing Sys...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ADJUSTING
	A. Adjust hardware and systems to function smoothly, as recommended in writing by manufacturers.



	230923 - CONTROL SYSTEM FOR HVAC
	260500 Common Work Results for Electrical
	PART 1 -  GENERAL
	1.1 SCOPE OF WORK
	A. Work included in this Section:  “Provide” indicates all materials, labor, equipment, services, and incidentals necessary to install the Electrical Work indicated on the contract drawings and these specifications. Work includes, but is not limited t...
	1. Branch circuit wiring, wiring devices and connections to all equipment requiring electrical service.
	2. UPS system
	3. Coordination with Vendor’s associated with the construction of the project.
	4. All necessary incidental work not specifically mentioned herein or shown on the drawings shall be provided for complete and functioning systems.

	B. Work specified in Division 26, 27, 28:
	1. Section 260519: Low-Voltage Electrical Power Conductors And Cables
	2. Section 260526: Grounding and Bonding for Electrical Systems
	3. Section 260529: Hangers and Supports for Electrical Systems
	4. Section 260533: Raceway and Boxes for Electrical Systems
	5. Section 260553: Identification for Electrical Systems
	6. Section 263353: Static Uninterruptible Power Supply
	7. Section 262413: Switchboards
	8. Section 262416: 600-Volt Rated Panelboards & CB
	9. Section 263353: Static Uninterruptible Power Supply
	10. Section 271000: Telecommunications Infrastructure – CAT 6A


	1.2 INCORPORATED DOCUMENTS
	a. National Electrical Safety Code (NESC).
	i. Electrical Safety Orders.
	ii. Other applicable local codes and ordinances.


	1.3 CONDITIONS AT SITE
	1.4 REVIEW OF CONTRACT DOCUMENTS
	A. Examine all relevant Contract Documents including Drawings, Specifications, and Shop Drawings in order to become acquainted with the Work of other installers whose activities will adjoin or be affected by the Electrical Work.

	1.5 PERMITS, LICENSES, AND FEES
	A. Procure and pay for all permits, licenses and fees that are required to carry out and complete the Electrical Work.
	B. Pay for building department or utility company imposed inspection fees.
	C. Pay utility company charges for normal or after hours shutdowns, service calls, repairs, and cable locating that are directly related to the installation of the Electrical Work.

	1.6 site verification of information
	A. Visit the project site prior to submitting a bid and verify the condition, location and dimensions of buildings, equipment, and facilities. The act of submitting a bid shall indicate the Contractor to have familiarized themselves with all discernib...
	B. Verify at the project site, the accuracy of information shown on the Drawings regarding existing equipment, materials, and facilities. This includes but is not limited to: size, type, rating, quality, age, and serviceability. No allowance will be m...
	C. Lines of other services that are damaged as a result of this work shall promptly be repaired complete to the satisfaction of the Owner at no additional expense to the contract.

	1.7 WORKING SPACE
	A. Maintain adequate work space around, and access to, electrical and mechanical equipment in strict accordance with the applicable Codes. Verify during the course of construction that sufficient space will be available for the installation equipment,...

	1.8 QUALITY ASSURANCE
	A. Conformance:
	B. Coordination:

	1.9 MATERIALS AND SUBSTITUTIONS
	A. Materials shall be new, high quality, free from defects, of standard make, and of the brand or grade as shown on the Drawings or specified herein. Specific trade names are used in the Drawings and Specifications in order to establish the standard g...
	B. Electrical materials and equipment shall bear the label of, or be listed by, the Underwriters’ Laboratories (UL) wherever standards have been established and label service is regularly furnished by that agency. Comply with the installation and appl...
	C. Unless specifically noted, equipment and systems shall be the product of a manufacturer who has been in the manufacture of, and has nationally distributed catalogs covering the ratings and specifications of, said equipment or systems, for a period ...
	D. Maintain uniformity throughout the Project by making use of only one make or brand of material for each material used.
	E. Substitutions of materials or methods will only be allowed if such items are approved in writing by the Architect as equal in quality and utility to the specified items. Submit a list of proposed substitutions within thirty (30) days of the award o...
	F. The approval of a substitution does not authorize any deviation from the utility, size, function, or durability of the specified item unless specifically pointed out and requested in the proposed substitution list, and said deviation is approved in...
	G. If requested by the Architect, submit samples of materials and equipment for approval prior to installation.
	H. Any and all additional costs incurred by the substitution of electrical material or equipment, or installation thereof, whether Owner’s Representative, structural, plumbing, mechanical or electrical, shall be borne by the Contractor under this Sect...
	I. Burden of proof of equality of any substitution for a specified product is the responsibility of this Contractor.
	J. Where required by Owner’s Representative to ascertain equality of substitute product, Contractor may be requested to provide the specified item and the submitted substitution for comparison, at no additional cost to the Owner.

	1.10 ELECTRICAL SUBMITTALS
	A. See the General Conditions for conditions of submittal approval and general requirements for submission of shop drawings.
	B. Submit electrical shop drawings and manufacturer's cut sheets for equipment and materials as noted in each Division 26 specification section. Bind the submittals as complete volumes according to classification of equipment such as power, lighting, ...
	C. Submit shop drawings and supporting data as instruments of the Contractor. Stamp each item in the submittal documents with the Contractor’s stamp, thereby stating that the equipment meets all requirements and conditions of the Drawings and Specific...
	D. Provide a blank space on the title page of each submittal classification for the Architect’s or Engineers approval stamp and comment field. The minimum size of such space shall be eight inches wide by five inches high.
	E. Arrange panelboard submittals to show bussing, circuit numbering, and branch circuit protective devices similar the schedules on the Drawings. Show elevations of switchboards, motor control centers, and distribution centers indicating the layout of...

	1.11 DRAWINGS and specifications
	A. The data and information contained on the Drawings is as accurate as was reasonably possible at the time they were produced, but absolute accuracy is not guaranteed. Exact locations, distances, elevations, etc., will be dictated by the actual build...
	B. The layout of electrical equipment, wiring, and accessories is shown in a diagrammatic fashion (not pictorially) in order to achieve clarity and legibility. Although the size and location of electrical equipment is drawn to scale wherever possible,...
	C. The Drawings and Specifications may be superseded by later detail drawings and specifications prepared by the Architect. Conform to such detail drawings, specifications, addenda, change orders, other reasonable changes as if they are contained here...
	D. Because the Electrical Drawings may be distorted for clarity of representation, it may be necessary to field verify the exact location of electrical outlets, lights, switches, etc. in order to conform to the architectural elements. The Architect re...
	E. For dimensional and locational purposes, the Architectural Drawings take precedence over the Electrical Drawings. Determine the appropriate location of lighting fixtures, outlets, wall-mounted devices, etc. by studying the reflected ceiling plans, ...
	F. Conduit quantities, sizes, termination points, and wiring are depicted on the Electrical Drawings. However, not all conduit bends or routing details are necessarily shown. Route conduit so as to conform to the structural conditions, avoid obstructi...
	G. Thoroughly examine the Contract Documents prior to submitting a bid in order to determine electrical requirements which are not necessarily indicated on the Electrical Drawings. Include sufficient allowance in the bid sum to cover the costs of thes...
	H. Should the Contractor perceive that the Drawings and Specifications do not sufficiently define the intent of electrical work, contact the Architect for clarification or additional information. The absence of such contact will be considered as evide...

	1.12 Workmanship
	A. Constantly supervise the work personally or through an authorized and competent representative. Keep the same foreman or supervisor on the project from commencement through completion.
	B. Perform the Electrical work using the highest caliber craftsman available. Workmanship shall be first class and of the best quality available to insure a long and trouble free service life. Allow only experienced and competent workmen on the job.

	1.13 Cooperation and coordination
	A. Consult with the other installers and trades in coordinating the Work so as to avoid conflicts, omissions and delays. Cooperate with other contractors, third parties, and the Owner in order to expedite the project and provide for the proper executi...

	1.14 MANUFACTURER’S DIRECTIONS
	A. Adhere to the manufacturer’s directions regarding the proper installation and configuration of electrical equipment where those directions cover points not included in these Drawings and Specifications.

	1.15 PROTECTION AND STORAGE
	A. Use all means necessary to protect the materials of this Division before, during, and after installation and to protect the work and materials of all trades.
	B. Deliver electrical materials to the site new, and in unbroken packages. Provide for the temporary storage of such materials, equipment, and construction tools in accordance with the General Conditions and in strict accordance with approved manufact...
	C. During shipping storage and handling protect electrical materials from damage of any type including dust, water, over-spray, and temperature.
	D. Avoid damage during construction to the work and materials of other trades as well as the electrical work and material. Repair or replace, at the Contractor’s expense, defective or damaged items such that the entire Work is completed in a condition...
	E. Replacements:  In the event of damage, immediately make all repairs and replacements necessary to the approval of the Owner’s Representative and at no additional cost to the Owner.
	F. This Contractor shall personally, or through an authorized representative, check all materials upon receipt at jobsite for conformance with approved shop drawings and/or plans and specifications.

	1.16 EXCAVATION, CUTTING, PATCHING, AND REPAIR
	A. Perform excavation and backfill required for the installation of electrical sub-structures. Restore grounds, walkways, roadways, curbs, walls, and other existing underground facilities to their original condition.
	B. Conform to the applicable requirements of Division 2, Earthwork for Utilities, in the selection, placement, and compaction of backfill material and finished surfaces.
	C. Cut, core-drill, and demolish existing walls, floors, ceilings and other building surfaces as required for the installation of Electrical Work. Obtain the approval of the Architect prior to performing any operation which may affect any structural e...
	D. Patch and repair wood, plaster, tile, or concrete surfaces which have been damaged by the installation of the Electrical Work so that the finished surface matches the surrounding conditions.

	1.17 FLASHING, WATERPROOFING AND SEALING
	A. In general, install in an approved watertight manner, Electrical Work which pierces exterior walls or waterproofing membranes. Flash and counter-flash roof and wall penetrations in a manner described in other applicable sections of this Specificati...
	B. Fit conduits passing through finished walls with steel escutcheon plates of brass, chrome, or painted finish as directed by the Architect. Grout penetrations of floor slabs, concrete or masonry walls with an approved grout or silicone elastomeric c...

	1.18 EARTHQUAKE RESISTANT INSTALLATION/FASTENING:
	A. All electrical equipment and raceways shall be anchored to withstand forces generated by earthquake motions.  As a minimum, equipment and equipment frames shall be designed to withstand a force of 25% of the weight of the equipment and frame acting...
	B. For Main Switchboard and Automatic Transfer Switch, Generator, UPS, Battery Racks, PDU's, and Cable Tray, the above values shall be doubled.  Design stresses in either case may be increased 1/3 over normal allowable stresses but never beyond yield.

	1.19 CLEANING, ADJUSTING, AND TOUCH-UP
	A. Remove on a daily basis electrical debris, scraps, packaging material and other rubbish. Dispose of such items off-site in an approved manner and debris. Maintain the site free from physical hazards at all times. See the General Conditions for addi...
	B. After installation, completely clean electrical equipment, fixtures, and materials of excess paint, over-spray, plaster, cement, insulating products, and other foreign matter. Leave the Electrical Work in a clean, finished, dry, level, like new con...
	C. Touch-up paint scratches and scuffs on electrical equipment and lighting fixtures with paint recommended by the manufacturer and matching the original item finish.
	D. Make setting, adjustments, and programming in accordance with the manufactures’ operating and installation instructions. Settings and program variables will be issued by the Architect prior to commissioning of the electrical system.

	1.20 AS-BUILT DRAWINGS
	A. Throughout the project, maintain accurate and current record documents. Show on the record drawings deviations from the Electrical Drawings, locations of underground conduits and pull-boxes, and concealed equipment which is not readily apparent. Di...
	B. At the completion of the project, present one clearly legible set of the record drawings to the Architect.

	1.21 SCHEDULING/SEQUENCING
	A. Place orders for all equipment in time to prevent any delay in construction schedule or completion of project.  If any materials or equipment are not ordered in time, additional charges made by equipment manufacturers to complete their equipment in...
	B. The Contractor shall coordinate production and delivery schedule for all Owner-supplied equipment with the equipment suppliers to ensure that all Owner-supplied equipment is delivered to site in coordination with the construction schedule and in su...

	1.22 INSPECTIONS AND TESTING
	A. Arrange for the inspection of the Work at various stages of completion by the Authority Having Jurisdiction, utility company representatives, and the Architect. Comply with all directions and remedial measures issued thereby. Any objections to thes...
	B. Coordinate the installation of the Work so that observation of all rough-in, concealed, or underground Work can take place by the Architect. Provide a minimum of seventy two (72) hours notice to the Architect prior to covering up the work. Uncover ...
	C. Perform tests of the electrical system during the course of the project and at project completion to ensure safe and proper function in accordance with the Contract Documents, manufacturers’ recommendations, and applicable codes. Provide complete d...
	1. Test for short circuits, open circuits, neutral leakage, and improper grounds on feeders and branch circuits. Perform this test with mains in disconnect from feeders, branch circuits closed, fixtures and devices permanently connected, lamps removed...
	2. Provide insulation resistance tests of all phase and neutral circuit conductors using a 500 Volt Megger for circuits of 240 Volt rating and below, and a 1000 Volt Megger for circuits of 277 volts and above. Minimum acceptable insulation resistance ...
	3. Perform a ground resistance test of each main grounding electrode system, ground rod, and supplemental grounding electrode. Utilize a calibrated, direct reading, earth ground test set and make the tests using the “Three-terminal, Fall-of-Potential”...
	4. Test for proper phase-to-phase and phase-to-neutral operating voltage on the main service and on each separately derived system. Perform this test at full load and at no load. With all circuits at full operating conditions, test the phase and neutr...
	5. When series rated circuit breakers are used, provide a letter from the manufacturer of the equipment confirming that U.L. series rating exists for all protective devices. State the available fault current from the Utility Company and indicate that ...
	6. Seismic restraint calculations for equipment, by a Registered Structural Owner’s Representative, per Paragraph 3.5 of this Section.
	7. Tests as required by other sections of these Specifications.
	8. Tests as prescribed by individual equipment manufacturers whether or not described in these Specifications.

	D. At project completion, demonstrate to the Architect that the entire installation is complete, in proper operation condition and that the Contract has been properly and fully executed. Activate all circuits, lights, devices, and controls under full ...
	E. At the completion of the Project, demonstrate to the Architect that the entire electrical system is free from short circuits and improper grounds, or upon request of the Architect anytime, make necessary tests under the observation of the Architect...

	1.23 IDENTIFICATION
	A. Each branch circuit of panelboards to have a permanently fixed number with one word directory, mounted under celluloid on inside of cabinet door, showing circuit numbers and typewritten description of equipment supplied by breakers, including locat...
	1. All existing panelboards touched shall be updated with new panel schedules.
	2. All existing equipment on existing panel schedules shall be transferred to new panel schedules.

	B. Provide label on all motors:  "Caution. Automatic equipment .May start at any time."
	C. Provide identification of all pull boxes, junction boxes, and conduit stub-ups on the project as outlined below:
	1. For Power Feeders:
	a. Stencil cover with identifying circuit number.
	b. Lettering 1" high.
	c. Color of lettering black.
	d. Place lettering on cover in neat manner; run parallel to long sides of box.

	2. For branch circuits, grounding, communication, signal, and control systems boxes and blank conduit stub-outs. Paint inside back of each j-box, front of each cover, and ends of each blank conduit stub-out with identifying system color as listed below:


	1.24 GUARANTEE
	A. In accordance with Division 1 requirements.

	1.25 PERMITS AND INSPECTIONS
	A. This Contractor shall obtain and pay for all required permits and arrange for all inspections required.
	B. Do not allow or cause any of the work to be covered or enclosed until it has been tested and/or inspected.

	1.26 WARRANTIES, CERTIFICATES, AND OPERATING MANUALS
	A. Properly fill out and deliver to the Owner, all warranties, guarantees, certificates, etc. for equipment and materials that are furnished and installed under this Section of the Work. The effective date on each item shall be the date of acceptance ...
	B. Deliver to the Owner, a minimum of two (2) copies of the manufacturers’ operating and maintenance manuals for major items of equipment.



	260519 Low-Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control test reports.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Wire and Cable (600V)
	a. American Wire Company
	b. Belden
	c. General Wire and Cable Corporation
	d. Okonite Company
	e. Rome Cable Corporation
	f. Cerrowire
	g. American Insulated Wire
	h. AFC Cable Systems
	i. Essex
	j. Simplex Wire and Cable Company

	2. Solderless Lugs and Grounding Connections
	a. Burndy Engineering Company, Inc.
	b. O.Z. Gedney Company, Inc.
	c. Penn Union Electric Corporation
	d. Thomas and Betts Company, Inc.



	2.2 CONDUCTORS AND CABLES
	A. Copper Conductors:  Comply with NEMA WC 70.
	B. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW.

	2.3 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	C. 600-volt class, insulation color coded, minimum No. 12 AWG for branch circuits, No. 14 AWG for control circuits.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single conductors in raceway.
	B. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	C. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in raceway.
	D. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN, single conductors in raceway.
	E. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.
	F. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
	G. Class 2 Control Circuits:  Type THHN-THWN, in raceway.
	H. Insulation type:
	1. Standard locations:  #12 to #1 AWG: THWN for wet locations and THHN for dry locations.  #1/0 through #4/0 AWG: XHHW  (55 Mils). 250MCM and larger: XHHW (65 Mils). All wire sizes used shall be based on a 75 degree insulation rating, unless specifica...
	2. High temperature and non-standard locations: Provide wire type and insulation category suitable for area of use as defined in NEC table 310-13.


	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	D. Support cables according to Division 26 Sections "Hangers and Supports for Electrical Systems."
	E. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	F. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	G. Install all wiring (low voltage and line voltage) in conduit unless noted otherwise in the drawings, but do not pull into conduit until plastering and taping have been completed and conduits and outlets have been thoroughly cleaned and swabbed as n...
	H. Approximately balance branch circuits about the neutral conductors in panels.
	I. Connections to devices from "thru-feed" branch circuit conductors to be made with pigtails, with no interruption of the branch circuit conductors.
	J.  Neutral conductor identified by white outer braid, with different tracers of "EZ" numbering tags used where more than one neutral conductor is contained in a single raceway.
	K. Neatly arrange and "marlin" wires in panels and distribution panelboards with "T and B Ty-rap" or approved equal plastic type strapping.
	L. All wire and cable shall bear the Underwriters' Label, brought to the job in unbroken packages; wire color-coded as follows:
	M. The equipment grounding conductor shall be insulated copper; where it is insulated, the insulation shall be colored green.
	N. Label each wire of each electrical system in each pull box, junction box, outlet box, terminal cabinet, and panelboard in which it appears with "EZ" numbering tags indicating the connected circuit numbers.

	3.4 INSTALLATION OF DICONNECTS, CONNECTORS, AND LUGS
	A. Equipment Disconnects:  All disconnects shall be located to allow proper code required clearance in each area.  Locations shown on drawings are diagrammatic only.  The contractor shall coordinate exact locations in the field (with other trades) pri...
	1. Motor Disconnect Switches and Safety Switches:  General Electric Company Heavy Duty Type "THD", cover interlocked with operating handle so that cover cannot be opened with switch in closed position and switch cannot be closed with cover in open pos...
	2. Code required disconnects:  Provide a local disconnect in addition to the branch circuit protection device for all equipment as required by code (whether shown or not).  Disconnects shall consist of a motor rated switch (or disconnect) for all moto...

	B. Lugs and Connectors:  Thomas and Betts "lock-tite", for No. 4 and larger wire; "Scotchlock" fixed spring type with insulator for No. 6 and smaller wire.
	1. All splices made up with wire nut connectors shall be solidly twisted together with electricians pliers before connector is installed to ensure a proper connection in the event of wire nut failure. No exceptions.
	2. Connectors listed or labeled for “no wire twisting required” are not an  acceptable substitute for actual wire twisting.
	3. Utilize porcelain type connectors in all high temperature environments (above 105 degrees Celsius).

	C. Splice Insulation:  "Scotch" electrical tape with vinyl plastic backing or rubber tape with protective friction tape for interior work.
	1. Provide watertight cast splices for all conductors in site pull boxes or wet locations.


	3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  Comply with requirements in Division 26 Section "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.6 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Division 07 Section "Penetration Firestopping."
	B. Fire stopping: 3M Fire Protection Products or equal.
	1. Fire-rated and smoke barrier construction: Maintain barrier and structural floor fire and smoke resistance ratings including resistance to cold smoke at all penetrations, connections with other surfaces or types of construction, at separations requ...
	2. Systems or devices listed in the UL Fire Resistance Directory under categories XHCR and XHEZ may be used, providing that it conforms to the construction type, penetration type, annular space requirements and fire rating involved in each separate in...


	3.7 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG and larger.  Remove box and equipment covers so splices are accessible to...
	a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each splice 11 months after date of Substantial Completion.
	b. Instrument:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	c. Record of Infrared Scanning:  Prepare a certified report that identifies splices checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	C. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	D. Remove and replace malfunctioning units and retest as specified above.



	260526 Grounding and Bonding for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:  Grounding systems and equipment.

	1.2 ACTION SUBMITTALS
	A. Product Data: ` For each type of product indicated.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
	5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.


	2.2 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare copper conductor, No. 4/0 AWG minimum.  Bury at least 24 inches below grade.
	C. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.


	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Three-phase motor and appliance branch circuits.
	6. Flexible raceway runs.
	7. Armored and metal-clad cable runs.
	8. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated equipment grounding conductor in branch-circuit runs from equipment-area power panels and power-distribution units.

	B. Signal and Communication Equipment:  In addition to grounding and bonding required by NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS J-STD-607-A.
	1. For telephone, alarm, voice and data, and other communication equipment, provide No. 4 AWG minimum insulated grounding conductor in raceway from grounding electrode system to each service location, terminal cabinet, wiring closet, and central equip...
	2. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on a 1/4-by-4-by-12-inch grounding bus.
	3. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.


	3.3 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Install ground wires in rigid conduit.
	C. All grounding electrode conductor connections "thermite" or "cad-weld" welded.
	D. Use approved pressure type solderless connector or use fusion welding for all connections to and bonding of grounding electrode system.  All connections shall be  visible, readily accessible for testing purposes.  Grounding electrode conductor betw...
	E. Terminate grounding conduits at equipment with ground bushing, with ground wire connected through bushing.
	F. Other than for isolated ground receptacles, provide No. 12 stranded (green) THHN conductor from outlet box to ground screw of every receptacle.
	G. Ground all isolated sections of metallic raceways.
	H. Provide #12 minimum stranded (green) THHN conductor sized per NEC, or as noted, connected continuously throughout branch circuit for all circuits, bonded to panel ground bus, and to all electrical devices and equipment enclosures
	I. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.


	3.4 LABELING
	A. Comply with requirements in Division 26 Section "Requirements for Electrical Installations" The label or its text shall be green.
	B. Install labels at the telecommunications bonding conductor and grounding equalizer and at the grounding electrode conductor where exposed.
	1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, notify the facility manager."


	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, and at ground test wells.  Make tests at ground rods before any conductors are connected.
	4. Test system using the three-point fall of potential method only.  Record results and submit to Architect for approval.

	B. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.
	2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.
	4. Power Distribution Units or Panelboards Serving Electronic Equipment:  3ohm(s).

	C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	260529 Hangers and Supports for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Hangers and supports for electrical equipment and systems.


	1.2 PERFORMANCE REQUIREMENTS
	A. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	B. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For steel slotted support systems.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following:
	1. Trapeze hangers.  Include Product Data for components.
	2. Steel slotted channel systems.  Include Product Data for components.
	3. Equipment supports.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.
	h. General Electric Company
	i. Republic Steel Corporation

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	5. Channel Dimensions:  Selected for applicable load criteria.

	B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	C. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts
	6. To Light Steel:  Sheet metal screws.
	7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate by mea...

	D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Touchup:  Comply with requirements in Division 09 Section "Exterior Paints" for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 Raceways and Boxes
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes conduit and tubing, surface and buried raceways, wireways, outlet boxes, pull boxes, junction boxes, hand holes and concrete manholes.

	1.2 RELATED SECTIONS
	A. Section 260500:Common Work Results for Electrical
	B. Section 260519: 600-Volt Power Conductors and Cables
	C. Section 260526: Grounding and Bonding for Electrical Systems
	D. Section 260553: Identification for Electrical Systems

	1.3 REFERENCES - CODES AND STANDARDS
	A. ANSI C80.1 Rigid Steel Conduit, Zinc Coated.
	B. ANSI C80.3 Electrical Metallic Tubing, Zinc Coated.
	C. ANSI C80.6 American National Standard for Electrical Intermediate Metal Conduit.
	D. ASTM A 48 Standard Specification for Grey Iron Castings.
	E. NECA (National Electrical Contractor’s Association) – “Standard of Installation.”
	F. NEMA FB 1 (National Electrical Manufacturers Association) – Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies.
	G. NEMA OS 1 (National Electrical Manufacturers Association) – Sheet-steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
	H. NEMA OS 2 (National Electrical Manufacturers Association) – Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports.
	I. NEMA RN 1 (National Electrical Manufacturers Association) – Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit.
	J. NEMA TC 2 – Electrical Polyvinyl Chloride (PVC) Conduit.
	K. NEMA TC 3 (National Electrical Manufacturers Association) – PVC Fittings for Use with Rigid PVC Conduit and Tubing.
	L. NEMA TC 6 - Non-Metallic Conduit.
	M. NEMA 250 (National Electrical Manufacturers Association) – Enclosures for Electrical Equipment (1,000 Volts Maximum).
	N. NFPA 70 National Electrical Code (NEC). Latest approved edition
	O. UL 1 Flexible Metal Conduit
	P. UL 6  Rigid Metal Conduit
	Q. UL 514B Conduit, Tubing and Cable Fittings.
	R. UL 651 Rigid Non-Metallic Conduit
	S. UL 797 Electrical Metallic Tubing
	T. UL 1242 Intermediate Metal Conduit

	1.4 SYSTEM DESCRIPTION
	A. Raceway, boxes and manholes located as indicated on drawings and at other locations required for splices, taps, wire pulling, equipment connections, and compliance with regulatory requirements. Raceway, boxes and manholes are shown in approximate l...
	B. Underground more than 5 feet (1,500 mm) outside foundation wall: Provide Schedule 40 non-metallic conduit.
	C. Underground within 5 feet from foundation wall: Provide rigid steel or Schedule 40 non-metallic conduit.
	D. In or Under Slab on Grade: Provide Schedule 40 non-metallic conduit encased in concrete. Provide Galvanized with tape wrap rigid steel factory bends greater than 22.5 degrees and for stub-ups through concrete slabs.
	E. Outdoor Locations, Above Grade: Provide rigid steel conduit. Provide cast metal outlet, pull, and junction boxes.
	F. In Slab above Grade: Provide galvanized rigid steel conduit. Provide cast or concrete-tight sheet metal boxes.
	G. Exposed Dry Locations: Provide galvanized rigid steel conduit. Provide cast boxes.
	H. Concealed Dry Locations: Provide electrical metallic tubing for sizes less than 2-inches. Provide galvanized rigid steel or intermediate steel conduit in sizes 2-inches or larger. Provide cast or sheet metal boxes.
	I. Locations subject to Corrosive Atmosphere: Provide PVC coated, galvanized rigid steel or intermediate steel conduit. Provide PVC coated cast or sheet metal boxes.
	J. Hazardous Locations (Per NEC Article 500): Galvanized rigid steel conduit. Cast iron boxes with threaded hubs for conduit entry. Conduit seals.

	1.5 DESIGN REQUIREMENTS
	A. Minimum Raceway Size: 3/4 inch (19 mm) unless otherwise specified.

	1.6 SUBMITTALS
	A. Manufacturer’s Installation Instructions: Submit application conditions and limitations of use stipulated by product testing agency having jurisdiction. Include instructions for storage, handling, protection, examination, preparation, and installat...
	B. Submit detailed conduit routing plan, for review and approval, prior to installation as follows:
	1. Exposed and/or concealed in building walls for conduits larger than 2-inch outside diameter.
	2. All underground conduits (3/4-inch and larger) in duct bank; concealed in floor slabs, equipment pads and concrete slabs.

	C. Product Data: Submit for the following:
	1. Rigid Steel Conduit.
	2. PVC Coated galvanized rigid steel conduit.
	3. Intermediate steel conduit.
	4. Electrical Metallic Tubing (EMT).
	5. Flexible metal conduit.
	6. Liquid tight flexible metal conduit.
	7. Nonmetallic conduit.
	8. Raceway fittings.
	9. Conduit bodies.
	10. Surface raceway.
	11. Pull boxes, junction boxes and manholes.

	D. Manufacturer’s Installation Instructions:
	1. Submit application conditions and limitations of use stipulated by product testing agency specified under Regulatory Requirements.
	2. Include instructions for storage, handling, protection, examination, preparation, and installation of product.


	1.7 CLOSEOUT SUBMITTALS
	A. Project Record Documents:
	1. Record actual routing of conduits. Provide record (as-built) drawings marked in red to show actual routing of the underground raceway and cable when different from the original contract drawings. Prepare on new, clean set of contract drawings.
	2. Record actual locations and mounting heights of outlet, pull boxes, junction boxes and manholes.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate covering.
	B. Protect PVC and PVC-coated metallic conduit from sunlight.


	PART 2 -  PRODUCTS
	2.1 CONDUIT
	A. Galvanized Rigid Steel Conduit (GRSC or RGS), couplings and elbows shall be hot-dip galvanized, rigid mild steel in accordance with ANSI C80.1 and UL 6. The conduit interior and exterior surfaces shall have a continuous zinc coating with a transpar...
	B. Intermediate Metal Conduit (IMC). Raceway shall be hot-dipped galvanized mild steel in accordance with ANSI C80.6 and UL 1242 and shall bear the UL label. Conduit shall have same characteristics of rigid steel except for thinner wall.
	C. Polyvinyl Chloride (PVC) coated galvanized rigid steel conduit and intermediate metal conduit shall be in accordance with NEMA RN 1. Coating shall be applied under controlled factory conditions. Prior to coating, conduit shall meet requirements of ...
	D. Electrical Metallic Tubing (EMT). Electrical metallic tubing, including elbows and bends, shall be zinc coated, mild steel in accordance with the requirements of ANSI C80.3 and UL 797. The interior and exterior surfaces of the tubing shall have a c...
	E. Flexible Metal Conduit shall be galvanized steel meeting the requirements of UL 1. Flexible aluminum conduit is not permitted.
	F. Liquid-Tight Flexible Metal Conduit shall be plastic-jacketed, galvanized steel, "Sealtite" Type EF for general service areas or Type HC for high-temperature when used under raised floor or in air plenums. Conduit shall be UL listed.
	G. Non-Metallic Conduit shall be as follows:
	1. Schedule 40: Conduit shall be 90 degree Celsius, polyvinyl chloride in conformance with NEMA TC-2 and UL 651 requirements.
	2. Spacers used in duct bank installations shall be high impact plastic, interlocking bases, and intermediate type spacers. Place spacers between 6 and 10 feet apart.

	H. Rigid aluminum conduits and flexible aluminum or non-metallic conduits are not permitted on this project.

	2.2 RACEWAY FITTINGS
	A. Couplings and Thread Protectors. Each length of threaded conduit shall be provided complete from the manufacturer with a coupling on one end and a thread protector on the other. The thread protector shall have sufficient mechanical strength to prot...
	B. Metal Conduit Fittings shall conform to the requirements of UL 514B where this standard applies. Galvanized steel fittings shall be used with steel conduit. Threaded fittings shall engage a minimum of five threads made up wrench-tight and be compat...
	C. Liquid-Tight Flexible Conduit Fittings shall be galvanized steel, T&B 53XX series insulated throat, and shall bear the UL label. Die-cast malleable fittings are not acceptable.
	D. Liquid-Tight Flexible Metal Conduit Fittings shall be galvanized steel similar to T&B “Tite-Bite”.
	E. Non-Metallic Conduit Fittings shall be of same material and strength characteristics as the conduit and shall be solvent welded as recommended by manufacturer. End bells shall be plastic, high impact, tapered to fit. Where conduit transition from n...
	F. Special Fittings. Conduit sealing, explosion proof, dust proof, and other types of special fittings shall be provided as required and shall be consistent with the area and equipment with which they are associated. Fittings installed outdoors or in ...
	G. Bushings shall be provided for the termination of all conduits not terminated in hubs, couplings or insulated throat connectors. Grounding type insulated bushings with insulating inserts in metal housings shall be provided for conduit 1-1/4 inches ...
	H. Locknuts. One interior and one exterior locknut shall be provided for all conduit terminations not provided with threaded hubs and couplings. Locknuts shall be designed to securely bond with the conduit to the box when tightened. Locknuts shall be ...
	I. Unions. Watertight conduit unions shall be Appleton or Crouse-Hinds Type UNF or UNY, or approved equal.
	J. Raintight Conduit terminating hubs, where indicated on the drawings or required by these specifications, shall be Meyer’s rigid conduit hubs, or approved equal.

	2.3 CONDUIT BODIES
	A. Aluminum conduit bodies shall be die-cast copper-free aluminum alloy A360. Aluminum conduit bodies shall be finished with powder-coated paint. Cover shall be die-cast or stamped aluminum or steel.}
	B. Malleable iron conduit bodies shall be cast malleable iron with tensile strength meeting ASTM A 48, Class 30A requirements. Malleable conduit bodies shall be finished with an epoxy powder coating. Cover shall be malleable iron with captive screws.
	C. All conduit bodies’ entrances shall be machined NPT threads with a smooth, rounded, internal conduit stop bushing.
	D. All conduit bodies shall be equipped with a sealed and gasketed cover. Cover shall be secured using stainless steel machine screws.

	2.4 CONDUIT SUPPORTS
	A. Conduit supports shall be furnished and installed in accordance with other section of these specifications. Conduits shall be supported so that fittings are accessible. Support systems shall be limited to electrical conduits only.
	B. Hanger rods shall be 3/8-inch diameter galvanized threaded steel rods, minimum. Conduit racks over 18-inch wide, over one level, or supporting 2-inch RSC or larger, shall be 1/2-inch diameter rod minimum.
	C. Conduit Clamps. Conduits in single runs or groups of two shall be supported by steel clamps and clamp backs. They shall be galvanized malleable iron or approved equal cast ferrous metal for steel conduit or tubing.
	D. Support Channels. Supports for banks of three of more conduits shall be constructed of formed steel support channels (Unistrut, Kindorf, Superstrut, B-Line or approved equal) with associated conduit or tubing clips. Support channels shall be steel,...
	E. Wall Penetrations. All conduits, raceways, cables and sleeve penetrations through fire rated and hazardous location walls, shafts, floor, ceilings, etc., shall be sealed with a UL-approved fire stopping system, in accordance with specification Sect...

	2.5 OUTLET BOXES AND SWITCH BOXES
	A. Manufacturers: Firms regularly engaged in the manufacturing of electrical raceways of the types and capacities required, whose products have been in satisfactory use in similar service for not less than 3 years.
	B. Sheet Metal Outlet Boxes: ANSI/NEMA OS 1, galvanized flat rolled sheet steel outlet wiring boxes of types, shapes and sizes, including box depths, to suit each respective location and installation; construct with stamped knockouts in back and side...
	C. Outlet boxes used in wet outdoor locations, surface mounted shall be cast metal (FS or FD type) with mounting lugs and gasketed covers.
	D. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported, per NEC requirements.
	E. Outlet Box Accessories: Provide outlet box accessories as required for each installation, including mounting brackets, wallboard hangers, extension rings, fixture studs, cable clamps and metal straps for supporting outlet boxes, which are compatib...

	2.6 PULL BOXES, JUNCTION BOXES, HANDHOLES AND MANHOLES
	A. Sheet Metal Boxes shall be NEMA OS 1, NEMA rating as indicated on drawings. Minimum 16 gauge galvanized steel construction with stainless steel hinged cover and neoprene gasket. Cover shall be secured to the body with a continuous, full length, pia...
	1. Provide #10-32 tapped hole provisions for optional ground lug kit.
	2. Provide 0.375-16 collar studs for mounting optional panel.
	3. Provide external mounting feet for secure wall mounting.
	4. Finish: Wash and phosphate undercoat with ANSI 61 gray polyester power finish.

	B. Surface-Mounted Cast Metal Box: NEMA 250, NEMA Type 3R or 4 as indicated, flat-flanged, surface- mounted junction box:
	1. Material: Cast Iron.
	2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

	C. Concrete pull boxes, vaults and hand holes for power, lighting, controls and telecommunications shall be pre-cast concrete boxes, sized as indicated on the drawing or per NEC requirements. Pull boxes shall be equipped with a concrete cover for non ...
	D. Concrete manholes and/or pull boxes for buried power (MH-P-xx) and control (MH-C-xx) conduits shall be either cast-in-place or pre-cast concrete vault.
	1. Size, as indicated on the drawings or per NEC requirements.
	2. Pull boxes, Vaults and Manholes shall be equipped with:
	a. Galvanized steel covers for non-traffic rated locations and cast-in frame, galvanized steel, adjustable, high impact traffic cover (H-20 load rated) for traffic rated locations.
	b. Sump, lifting lugs, conduit knock-outs, pick holes, bolt down holes in cover plate, and pull irons. Knockout location and sizes shall be coordinated with the duct bank for each location. HDG cable racks shall be provided as required to support the ...



	2.7 CLOSURE FOAM
	A. All conduit, raceways, cables and sleeves penetrations through fire rated and hazardous location walls, shafts, floor, ceilings, etc., shall be sealed by closure foam as in Dow Corning #3-6548 silicone RTV, GE RTV 850 silicone foam, or approved equal.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify outlet locations and routing and termination locations of raceway prior to rough in.

	3.2 EXISTING WORK
	A. Extend existing raceway and box installations using materials and methods compatible with existing electrical installations, or as specified.
	B. Clean and repair existing raceway and boxes to remain or to be reinstalled.

	3.3 INSTALLATION OF RACEWAYS
	A. Routing
	1. Install raceway and boxes in accordance with NECA “Standard of Installation.”
	2. Conduit routing shown on drawings is diagrammatic only. Contractor shall field route conduit and raceways between equipment and devices as required to obtain a complete wiring system.
	3. Conduit shall not be exposed unless specifically mentioned on the drawings or accepted by the architect.
	4. All exposed conduits shall be installed parallel or perpendicular to dominant surfaces with right-angle turns made of symmetrical bends or fittings.
	5. Conduit shall not be installed on the outside face of exposed columns, but shall be routed on the web or on the inside of a flange of the column.
	6. Except where prevented by the location of other work, a single conduit or a conduit group shall be centered on structural members.
	7. Conduit shall be located at least 6 inches from hot water or steam pipes and from other hot surfaces

	B. Moisture Pockets
	1. Moisture pockets shall be eliminated from conduits. If water cannot drain to the natural opening in the conduit system, a hole shall be drilled in the bottom of a pull box or a "C-type" conduit fitting provided in the low point of the conduit run.

	C. Couplings and Unions
	1. Metal conduit shall be joined by threaded conduit couplings, with the conduit ends butted.
	2. The use of running threads, Erickson type couplings, split couplings or similar unions are not permitted.

	D. Conduit Bodies
	1. Conduit bends shall meet the requirements of NEC, minimum bend radius of the cable installed or as indicated on the drawings, whichever is greater.
	2. Conduits or tubing deformed or crushed in any way shall be removed from the job site.

	E. Bends and Offsets
	1. Changes in direction of conduits shall be made with fittings or bends.
	2. Conduit bends shall meet the requirements of NEC, minimum bend radius of the cable installed or as indicated on the drawings, whichever is greater.
	3. Bends shall be made using appropriate tools or mechanical equipment. The use of a pipe tee or vise for bending conduit or tubing will not be permitted.
	4. For non-metallic conduit or plastic coated steel, approved factory bends and offsets shall be used.
	5. Conduits or tubing deformed or crushed in any way shall be removed from the job site.
	6. Install no more than the equivalent of three 90 degree bends between boxes or outlets

	F. Cutting and Threading
	1. The plane of all conduit ends shall be square with the centerline.
	2. Where threads are required, they shall be cut and cleaned prior to conduit reaming.
	3. The ends of all conduit and tubing shall be reamed to remove all rough edges and burrs.
	4. Cutting oil shall be used in threading operations; the dies shall be kept sharp, and provisions shall be made for chip clearance.
	5. Threads on conduits and fittings shall be lubricated with conducting and sealing compound.
	6. All steel conduits shall be coated after threading with cold-galvanized zinc coating. The Contractor shall supply this protective material and shall apply it in the field prior to installing conduit or fittings.

	G. All steel conduit, exposed to weather or in contact with earth, shall be re-galvanized after threading with "Galvanizing Powder M-321" as manufactured by the American Solder and Flux Company of Philadelphia, Pennsylvania; "Zincilate 810" as manufac...
	H. Connections to Boxes and Cabinets
	1. Conduit shall be securely fastened to all boxes and cabinets.
	2. Threads on metallic conduit shall project through the wall of the box to allow the bushing to butt against the end of the conduit.
	3. The locknuts, both inside and outside, shall then be tightened sufficiently to bond the conduit securely to the box.
	4. Locknuts on connectors shall be tightened securely to bond the connectors.

	I. All conduits entering enclosures outdoors or in wet areas shall enter through Meyer’s hubs, or approved equal, or threaded openings.
	J. Cleaning
	1. Precautions shall be taken to prevent the accumulation of water, dirt, or concrete in the conduit.
	2. Conduit in which water or other foreign materials have been permitted to accumulate shall be thoroughly cleaned or, where such accumulation cannot be removed by methods acceptable to the Owner /Engineer, the conduit shall be replaced.
	3. For conduits sizes 3 inches and larger, draw a flexible testing mandrel approximately 12 inches long with a diameter less than the inside diameter of the conduit through the conduit. After which, draw a stiff bristle brush through until conduit is ...

	K. Empty Conduit
	1. All conduits installed for future use shall have a polypropylene pull line with a minimum tensile strength of 200 lbs., Jet Line, Cat. No. 232, polyolefin, or approved equal. Pull line shall be secures at both ends to ensure future accessibility.

	L. Rooftop Conduits
	1. Provide redwood sleepers on waterproof mastic base for all conduit runs exposed on roofs.

	M. Identification
	1. All conduits shall be identified in accordance with other section of these specifications.

	N. Grounding
	1. All conduits shall be grounded in accordance with specification Section 16050 – Basic Electrical Materials and Methods.
	2. A solid or stranded bare copper or green insulated copper solid or stranded ground wire shall be provided in all conduits and raceways.

	O. Galvanized Rigid Steel Conduit
	1. Galvanized rigid steel conduit shall be installed in areas exposed to weather, vehicle traffic, in hazardous classified areas, for penetrations through foundations, and 10 feet before transition from below grade to 8 feet above grade, unless otherw...
	2. Steel conduit in contact with earth shall be protected by "Scotchwrap" 10 mil tape applied in double thickness using 50 percent lap turns to 6 inches above grade and 6 inches beyond transition.
	3. Expansion joints shall be used where required.

	P. Intermediate Steel Conduit
	1. Intermediate steel conduit may be installed in lieu of galvanized rigid steel conduit in all above ground areas where rigid steel conduit is permitted, except for wires over 600- volts, unless otherwise specified.

	Q. Polyvinyl Chloride (PVC) Coated Galvanized Rigid Steel Conduits and Intermediate Steel Conduit
	1. PVC -coated, steel conduit and fittings shall be installed where highly corrosive conditions exist, indoors or outdoors.
	2. The Contractor shall patch any damaged coating according to the manufacturer's instructions.

	R. Electrical Metallic Tubing
	1. Electrical metallic tubing shall be installed for all circuits, indoors above concrete slab, where not subject to conditions outlined for rigid galvanized steel conduits.

	S. Rigid Aluminum Conduit
	1. Not acceptable on this project.

	T. Flexible Metal Conduit, Steel or Aluminum
	1. Flexible conduit inserts not greater than 30 inches in length, shall be installed in all conduit runs, which are supported by both building steel and by structures subject to vibration or thermal expansion. This shall include locations where condui...
	2. Flexible conduit shall be installed in conduit runs, which cross expansion joints.
	3. Special areas, such as plant office control rooms in which external noise is to be minimized, shall have flexible conduit in conduit runs where the runs cross from the main building framing to the control room or office framing.
	4. Flexible conduit shall be installed adjacent to all equipment and devices, which move in relation to the supply conduit due to vibration, normal operation of the mechanism, or thermal expansion.
	5. Conduit shall be connected to pressure switches, thermocouples, solenoids, and similar devices with flexible conduit. Flexible conduit shall be installed adjacent to the motor terminal housing for motors requiring 4-inch and smaller conduit.
	6. Flexible metal conduit inserts not greater than 6 feet in length shall be installed for light fixture tap conductors.

	U. Liquid-Tight Flexible Metal Conduit
	1. Liquid-tight flexible metal conduit shall be used in place of regular flexible conduit for connections to motors and transformers, in areas exposed to weather, moisture or oil, and under raised floors.
	2. Liquid-tight flexible metal conduit may be used in place of flexible metal conduit where not otherwise required.

	V. Non-Metallic Conduit
	1. Schedule 40 shall be used for all power, signal feeders and branch circuits, in earth or enclosed in concrete, unless otherwise noted on the drawings. Conduits must be buried in earth in accordance with the NEC.

	W. Conduit Support
	1. Fasten conduit supports to building structures and surfaces in accordance with Section 16050 – Basic Electrical Materials and Methods.
	2. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, clevis hangers, and split hangers.
	3. Do not use wire, ceiling support wires or perforated pipe straps to support conduit. Remove any temporary installation support wire.

	X. Spacing of Supports
	1. All conduit runs shall be rigidly supported, except where buried in concrete,.
	2. Each conduit shall be supported within one (1) foot of junction boxes and fittings.
	3. Spacers used in duct bank installations shall be placed no more than 6 to 10 feet apart.
	4. Support spacing along conduit runs shall be as follows.

	Y. Ground and bond raceway and boxes in accordance with Section 16050 – Basic Electrical Materials and Methods.

	3.4 CABINET AND BOX INSTALLATION
	A. Install electrical boxes as shown on drawings, and as required for splices, taps, wire pulling, equipment connections and compliance with regulatory requirements.
	B. Locate boxes and conduit bodies so as to ensure ready accessibility of electrical wiring, maintain headroom and to present neat mechanical appearance.
	C. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only. In inaccessible ceiling areas, install outlet and junction boxes no more than 6 inches from ceiling access panel or from removable recessed luminaire.
	D. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices with each other.
	E. Use flush mounting outlet boxes in finished areas.
	1. Do not install flush mounting boxes back-to-back in walls.
	2. Provide minimum 6-inch separation between adjacent boxes.
	3. Provide minimum 24-inch separation in acoustic rated walls.
	4. Use stamped steel bridges to fasten flush mounting outlet box between studs.
	5. Secure flush mounting box to interior wall and partition studs.
	6. Accurately position to allow for surface finish thickness.
	7. Install flush mounting box without damaging wall insulation or reducing its effectiveness.
	8. Use adjustable steel channel fasteners for hung ceiling outlet box.

	F. Support boxes independently of conduits.
	G. Use code sized gang box where more than one device is mounted together. Do not use sectional box. Use code sized gang box with plaster ring for single device outlets.
	H. Use cast outlet box in exterior locations where exposed to the weather and wet locations (interior or exterior).
	I. Coordinate installation of electrical boxes and fittings with cable and raceway installation work. Provide knockout closures to cap unused knockout holes where blanks have been removed.
	J. Avoid using round boxes where conduit must enter box through side of box, which would result in difficult and insecure connections where fastened with a locknut or bushing on rounded surface.
	K. Fasten boxes rigidly to substrate or structural surfaces to which they are being mounted, or solidly embed electrical boxes in concrete or masonry as appropriate.
	L. Except as prevented by the location of other work, all junction boxes and outlet boxes shall be centered on structures.
	M. Conduit openings in boxes shall be made with a hole saw or shall be punched.
	N. Cabinets and boxes shall be rigidly mounted.
	1. Mounting on concrete shall be secured by self-drilling anchors.
	2. Mounting on steel shall be by drilled and tapped screw holes, or by special support channels welded to the steel, or by both.
	3. Cabinets shall be leveled and fastened to the mounting surface with not less than ¼-inch air space between the enclosure and mounting surface.
	4. All mounting holes in the enclosure shall be used.

	O. Large Pull Boxes - Boxes larger than 100 cubic inches in volume or 12 inches in any dimension.
	1. Interior Dry Locations - Use hinged enclosure.
	2. Other Locations - Use surface mounted box of appropriate location classification.


	3.5 ANCHORS
	A. Where supports for raceways, boxes, and cabinets are mounted on concrete surfaces, they shall be fastened with self-drilling tubular expansion shell anchors with externally split expansion shells, single-cone expanders, and annular break-off groove...

	3.6 PULL BOX AND VAULT INSTALLATION
	A. Openings or “knockouts” in precast concrete vaults shall be located as shown on the drawings and shall be sized sufficiently to permit passage of the largest dimension of pipe and/or flange.
	B. Upon completion of installation, all voids or openings in the vault walls around pipes shall be filled with 3,000 psi non-shrink grout.
	C. After the structure and all appurtenances are in place and approved, backfill shall be placed to the original ground line or to the limits designated on the plans.
	D. All joints between precast concrete vault sections shall be made watertight. The plastic joint sealing compound shall be installed according to the manufacturer's recommendations to provide a watertight joint which remains impermeable throughout th...
	E. Access doors shall be built up such that the hatch is flush with the surrounding surface unless otherwise specified on the drawings or by the District. The Contractor is responsible for placing the cover at the proper elevation where paving is to b...
	F. Ladders shall be installed using Type 316 stainless steel capsule anchors.
	G. Ladders shall be attached a minimum of 3 places to the vault wall.
	H. Ladder shall be centered under access door opening.

	3.7 ADJUSTING
	A. Install knockout closures in unused openings in boxes.

	3.8 CLEANING
	A. Clean interior of boxes to remove dust, debris, and other material.
	B. Clean exposed surfaces and restore manufacturer’s finish.



	260553 Identification for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. The extent of the electrical systems and equipment requiring identification is shown on the drawings, and the extent of identification required is specified herein and in individual sections of work requiring identification. The types of electrical...
	1. Exposed conduit color banding.
	2. Cable/conductor identification.
	3. Operational instructions and warnings.
	4. Equipment/system identification signs.


	1.2 REFERENCES - CODES AND STANDARDS
	A. ANSI Z535.1 - Safety Color Code
	B. APWA ULCC - Uniform Color Code for Buried Utilities.
	C. NFPA 70 National Electrical Code (NEC). Latest approved edition.

	1.3 SYSTEM DeSCRIPTION
	A. Label the following electrical equipment with nameplates which clearly identify each item, the function or use of the item, and the circuit identification of the feed to the item:
	1. Distribution Panelboards, Power and Lighting Panels, Local Control Panels, Terminal Cabinets and all electrical equipment enclosure shall be identified using laminated plastic nameplates. The equipment number, voltage rating, current rating, number...
	2. All underground raceway or cable shall be marked with buried warning tape along its entire length.
	3. All exposed raceway longer than 10 feet in length shall be identified.
	4. Panelboard Directories: Furnish all panelboards with a complete typewritten directory mounted in the inner door under a clear plastic cover set in a metal frame.

	B. Branch circuits and devices:
	1. Label all individual receptacle outlets and light switches at their faceplate to indicate the panelboard of origin and branch circuit number, as shown on drawings.  Label modular furniture feeds at the power pole drop in a visible and consistent lo...
	2. All branch circuits in outlet boxes shall be identified with circuit number using wrap-around labels (T&B, BRADY or 3M).
	3. As an alternative to separate nameplates, device plates may be engraved directly with lettering filled with black enamel.


	1.4 SUBMITTALS
	A. Catalog data for nameplates, labels, and markers.
	B. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by product testing agency specified under regulatory requirements. Include instructions for storage, handling, protection, examination, preparation and ...

	1.5 REGULATORY REQUIREMENTS
	A. Conform to requirements of NFPA 70 – National Electrical Code.
	B. Furnish products listed and classified by Underwriters' Laboratories, Inc. (UL), Electrical Testing Laboratories, Inc. (ETL), or other recognized, approved testing and listing agencies as suitable for the purpose specified and shown.


	PART 2 -  PRODUCTS
	2.1 NAMEPLATES AND LABELS
	A. Nameplates
	1. Engraved three-layer laminated plastic, white letters on black background for normal power and white letters on red background for emergency power. Communications and control cabinets shall be labeled with white letters on green background.
	2. Locations
	a. Each electrical distribution and control equipment enclosure.
	b. Communication cabinets.

	3. Letter Size
	a. Use 1/8-inch letters for identifying individual equipment and loads.
	b. Use ¼-inch letters for identifying grouped equipment, loads, panelboards, and transfer switches.
	c. Use ½-inch letters for identifying the main switchboard, motor control centers, transformers and large distribution switchboards.


	B. Labels
	1. Embossed adhesive tape, with 3/16-inch white letters on colored background to match color scheme of plastic laminate labels in 2.1.1. Use only for identification of individual wall switches and receptacles, control device stations, and multi-outlet...
	2. Thickness
	a. 1/16-inch for units up to 20 square inches or 8-inch length; 1/8-inch for larger units.



	2.2 WIRE MARKERS
	A. Manufacturers
	1. Brady
	2. Thomas & Betts
	3. 3-M Co.

	B. Description: Cloth, tape, split sleeve, or tubing type wire markers, self-adhesive.
	C. Locations: Each conductor at panelboard gutters, pull boxes, outlet and junction boxes, control panels, motor controllers and starters, and each load connection.
	D. Legend
	1. Power and Lighting Circuits: Branch circuit or feeder feed from.
	2. Control Circuits: Control wire number indicated on shop drawings.
	3. Neutral Conductors: Clearly indicate the branch circuit or feeder number the neutral serves. In multi-wire circuits where the neutral is shared, mark the neutral with the circuit number of the “A” phase.


	2.3 CONDUIT MARKERS
	A. Provide manufacturer's standard preprinted, flexible or semi-rigid, permanent, plastic-sheet conduit markers, minimum of 3 mils thick and 1-1/2-inch wide extending 360 degrees around conduits; designed for self-adhesive attachment to conduit. Excep...
	B. Location: Furnish markers for each conduit longer than 10 feet.
	C. Spacing: 20 feet on center.
	D. Color: Unless otherwise indicated or required by governing regulation, provide orange markers with black letters.
	1. Fire Alarm System: Red w/black letters.
	2. Telephone System: Green w/yellow letters.
	3. Data/Communication. System: White w/black letters.

	E. Legend:
	1. 208 Volt System: Normal 208/120-volts.
	2. Fire Alarm System: Fire alarm.
	3. Telephone System: Telephone.
	4. Data/Communication System: Data/communications.


	2.4 FASTENERS
	A. Secure all labels and nameplates with self-tapping stainless steel screws. Use contact type permanent adhesive where screws cannot or should not penetrate the substrate.

	2.5 LETTERING AND GRAPHICS
	A. Coordinate names, abbreviations and other designations used in the electrical identification work, with the corresponding designations shown, specified or scheduled. Provide numbers, lettering and wording as indicated or, if not otherwise indicate...

	2.6 UNDERGROUND WARNING TAPE
	A. Three-inch minimum width, 5 mil thickness, foil bonded polyethylene tape, detectable type, with suitable continuous warning legend describing buried electrical lines. Tape color shall conform to APWA uniform color code using ANSI Z535.1 safety colo...
	B. Identify underground conduits using underground warning tape. Install one tape per trench at 3 inches below finished grade.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Degrease and clean surfaces to receive nameplates and labels.
	B. Coordination: Where identification is to be applied to surfaces that require finish, install identification after completion of painting.
	C. Regulations: Comply with governing regulations and the requests of governing authorities for the identification of electrical work.

	3.2 APPLICATION
	A. Install nameplate and label parallel to equipment lines.
	B. Secure nameplate to equipment front using screws, rivets, or adhesive.
	C. Secure nameplate to outside moveable surface of door on panelboard.
	D. Conduit Identification:
	1. Where electrical conduit is exposed in spaces with exposed mechanical piping, which is identified by a color-coded method, apply color-coded identification on the electrical conduit in a manner similar to the piping identification. Except as otherw...
	2. Paint red band or provide red tape on each fire alarm conduit longer than 10 feet, minimum 20 feet on center.

	E. Cable/Conductor Identification:
	1. Apply cable/conductor identification on each cable and conductor in each box/enclosure/cabinet where the wires of more than one circuit or communication/signal system are present, except where another form of identification (such as color-coded con...
	2. Match identification with marking system used in panelboards, shop drawings, contract documents, and similar previously established identification for project electrical work.

	F. Operational Identification and Warnings
	1. Wherever reasonably required to ensure safe and efficient operation and maintenance of the electrical systems, and electrically connected mechanical systems and general systems and equipment, including the prevention of misuse of electrical facili...

	G. Equipment/System Identification Signs
	1. Install an engraved plastic-laminate sign on each major unit of electrical equipment in the building; including the central or master unit of each electrical system and the communication/signal systems, unless the unit is specified with its own se...
	2. Except as otherwise indicated or specified, provide single line of test, ½-inch high lettering on 1-1/2-inch high sign (2-inch high where two lines are required), white lettering in black field.
	3. Provide text matching terminology and numbering of the contract documents and shop drawings.

	H. Install signs at locations indicated or, where not otherwise indicated, at location for best convenience of viewing without interference with operation and maintenance of equipment. Secure to substrata with fasteners, except use adhesive where fas...



	262413 - SWITCHBOARDS
	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. Service and distribution switchboards rated 600 V and less.
	2. Surge protection devices.
	3. Disconnecting and overcurrent protective devices.
	4. Instrumentation.
	5. Accessory components and features.
	6. Identification.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each switchboard, overcurrent protective device, surge protection device, ground-fault protector, accessory, and component.
	1. Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, accessories, and finishes.

	B. Shop Drawings: For each switchboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details, including required clearances and service space around equipment. Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types for types other than NEMA 250, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Detail short-circuit current rating of switchboards and overcurrent protective devices.
	5. Include descriptive documentation of optional barriers specified for electrical insulation and isolation.
	6. Detail utility company's metering provisions with indication of approval by utility company.
	7. Include evidence of NRTL listing for series rating of installed devices.
	8. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.

	C. Samples: Representative portion of mimic bus with specified material and finish, for color selection.
	D. Delegated Design Submittal:
	1. For arc-flash hazard analysis.
	2. For arc-flash labels.


	1.4 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Data: Certificates, for switchboards, overcurrent protective devices, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	B. Field Quality-Control Reports:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 and trained in electrical safety as required by NFPA 70E.
	B. Testing Agency Qualifications: Accredited by NETA.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver switchboards in sections or lengths that can be moved past obstructions in delivery path.
	B. Handle and prepare switchboards for installation according to NEMA PB 2.1.

	1.7 FIELD CONDITIONS
	A. Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and structures to provide pathway for moving switchboards into place.
	B. Environmental Limitations:
	1. Do not deliver or install switchboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above switchboards is complete.
	2. Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	a. Ambient Temperature: Not exceeding 115 deg F.
	b. Altitude: Not exceeding 6600 feet .


	C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to ...
	1. Notify County of Mendocino Facilities Department no fewer than seven days in advance of proposed interruption of electric service.
	2. Indicate method of providing temporary electric service.
	3. Do not proceed with interruption of electric service without County of Mendocino Facilities Department written permission.
	4. Comply with NFPA 70E.


	1.8 COORDINATION
	A. Coordinate layout and installation of switchboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance requir...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with concrete.

	1.9 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace switchboard enclosures, buswork, overcurrent protective devices, accessories, and factory installed interconnection wiring that fail in materials or workmanship within specified warr...
	1. Warranty Period: Three years from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Switchboards shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation. Shake-table testing shall comply with ICC-ES AC156.
	2. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.2 SWITCHBOARDS
	A. Eaton/Cutler Hammer; IEM, Square D, Siemens
	B. Source Limitations: Obtain switchboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for switchboards including clearances between switchboards and adjacent surfaces and other items. Comply with indicated maximum dimensions.
	D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Comply with NEMA PB 2.
	F. Comply with NFPA 70.
	G. Comply with UL 891.
	H. Front-Connected, Front-Accessible Switchboards:
	1. Main Devices: Fixed, individually mounted.
	2. Branch Devices: Panel mounted.
	3. Sections front and rear aligned.

	I. Nominal System Voltage: 208Y/120 V.
	J. Main-Bus Continuous: as indicated.
	K. Seismic Requirements: Fabricate and test switchboards according to IEEE 344 to withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems."
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation. Shake-table testing shall comply with ICC-ES AC156.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."
	b. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	L. Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray finish over a rust-inhibiting primer on treated metal surface.
	M. Outdoor Enclosures: Type 3R.
	1. Finish: Factory-applied finish in manufacturer's standard color; undersurfaces treated with corrosion-resistant undercoating.
	2. Enclosure: Flat roof; bolt-on rear covers and lockable doors to allow access to circuit breaker, metering, accessory, and blank compartments.

	N. Insulation and isolation for main bus of main device and vertical buses of feeder sections.
	O. Service Entrance Rating: Switchboards intended for use as service entrance equipment shall contain from one to six service disconnecting means with overcurrent protection, a neutral bus with disconnecting link, a grounding electrode conductor termi...
	P. Utility Metering Compartment: Barrier compartment and section complying with utility company's requirements; hinged sealable door; buses provisioned for mounting utility company's current transformers and potential transformers or potential taps as...
	Q. Bus Transition and Incoming Pull Sections: Matched and aligned with basic switchboard.
	R. Buses and Connections: Three phase, four wire unless otherwise indicated.
	1. Provide phase bus arrangement A, B, C from front to back, top to bottom, and left to right when viewed from the front of the switchboard.
	2. Phase- and Neutral-Bus Material: Tin-plated, high-strength, electrical-grade aluminum alloy with tin-plated aluminum circuit-breaker line connections.
	3. Copper feeder circuit-breaker line connections.
	4. Load Terminals: Insulated, rigidly braced, runback bus extensions, of same material as through buses, equipped with mechanical connectors for outgoing circuit conductors. Provide load terminals for future circuit-breaker positions at full-ampere ra...
	5. Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98 percent conductivity, equipped with mechanical compression connectors for feeder and branch-circuit ground conductors.
	6. Main-Phase Buses and Equipment-Ground Buses: Uniform capacity for entire length of switchboard's main and distribution sections. Provide for future extensions from both ends.
	7. Disconnect Links:
	a. Isolate neutral bus from incoming neutral conductors.
	b. Bond neutral bus to equipment-ground bus for switchboards utilized as service equipment or separately derived systems.

	8. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise indicated, equipped with mechanical connectors for outgoing circuit neutral cables. Brace bus extensions for busway feeder neutral bus.
	9. Isolation Barrier Access Provisions: Permit checking of bus-bolt tightness.

	S. Future Devices: Equip compartments with mounting brackets, supports, bus connections, and appurtenances at full rating of circuit-breaker compartment.
	T. Bus-Bar Insulation: Factory-applied, flame-retardant, tape wrapping of individual bus bars or flame-retardant, spray-applied insulation. Minimum insulation temperature rating of 105 deg C.

	2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault protection (6-mA trip).
	4. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault protection (30-mA trip).
	5. MCCB Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor material.



	2.4 INSTRUMENTATION
	A. Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- or four-wire systems and with the following features:
	1. Switch-selectable digital display of the following values with maximum accuracy tolerances as indicated:
	a. Phase Currents, Each Phase: Plus or minus 0.5 percent.
	b. Phase-to-Phase Voltages, Three Phase: Plus or minus 0.5 percent.
	c. Phase-to-Neutral Voltages, Three Phase: Plus or minus 0.5 percent.
	d. Megawatts: Plus or minus 1 percent.
	e. Megavars: Plus or minus 1 percent.
	f. Power Factor: Plus or minus 1 percent.
	g. Frequency: Plus or minus 0.1 percent.
	h. Accumulated Energy, Megawatt Hours: Plus or minus 1 percent; accumulated values unaffected by power outages up to 72 hours.
	i. Megawatt Demand: Plus or minus 1 percent; demand interval programmable from five to 60 minutes.
	j. Contact devices to operate remote impulse-totalizing demand meter.

	2. Mounting: Display and control unit flush or semiflush mounted in instrument compartment door.

	B. Watt-Hour Meters and Wattmeters:
	1. Provisions per the Utility Company.

	C. Service Equipment Label: NRTL labeled for use as service equipment for switchboards with one or more service disconnecting and overcurrent protective devices.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Receive, inspect, handle, and store switchboards according to NEMA PB 2.1.
	1. Lift or move panelboards with spreader bars and manufacturer-supplied lifting straps following manufacturer's instructions.
	2. Use rollers, slings, or other manufacturer-approved methods if lifting straps are not furnished.
	3. Protect from moisture, dust, dirt, and debris during storage and installation.
	4. Install temporary heating during storage per manufacturer's instructions.

	B. Examine switchboards before installation. Reject switchboards that are moisture damaged or physically damaged.
	C. Examine elements and surfaces to receive switchboards for compliance with installation tolerances and other conditions affecting performance of the Work or that affect the performance of the equipment.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install switchboards and accessories according to NEMA PB 2.1.
	B. Equipment Mounting: Install switchboards on concrete base as indicated on the Contract Drawings.
	1. Install conduits entering underneath the switchboard, entering under the vertical section where the conductors will terminate. Install with couplings flush with the concrete base. Extend 2 inches (50-mm) above concrete base after switchboard is anc...

	C. Operating Instructions: Frame and mount the printed basic operating instructions for switchboards, including control and key interlocking sequences and emergency procedures. Fabricate frame of finished wood or metal and cover instructions with clea...
	D. Install filler plates in unused spaces of panel-mounted sections.
	E. Install overcurrent protective devices, surge protection devices, and instrumentation.
	1. Set field-adjustable switches and circuit-breaker trip ranges.

	F. Install spare-fuse cabinet.
	G. Comply with NECA 1.

	3.3 CONNECTIONS
	A. Comply with requirements for terminating feeder bus specified in Section 262500 "Enclosed Bus Assemblies." Drawings indicate general arrangement of bus, fittings, and specialties.
	B. Comply with requirements for terminating cable trays specified in Section 260536 "Cable Trays for Electrical Systems." Drawings indicate general arrangement of cable trays, fittings, and specialties.
	C. Bond conduits entering underneath the switchboard to the equipment ground bus with a bonding conductor sized per NFPA 70.
	D. Support and secure conductors within the switchboard according to NFPA 70.
	E. Extend insulated equipment grounding cable to busway ground connection and support cable at intervals in vertical run.

	3.4 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	B. Switchboard Nameplates: Label each switchboard compartment with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	C. Device Nameplates: Label each disconnecting and overcurrent protective device and each meter and control device mounted in compartment doors with a nameplate complying with requirements for identification specified in Section 260553 "Identification...

	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Acceptance Testing:
	a. Test insulation resistance for each switchboard bus, component, connecting supply, feeder, and control circuit. Open control and metering circuits within the switchboard, and remove neutral connection to surge protection and other electronic device...
	b. Test continuity of each circuit.

	2. Test ground-fault protection of equipment for service equipment per NFPA 70.
	3. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	4. Correct malfunctioning units on-site where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	5. Perform the following infrared scan tests and inspections, and prepare reports:
	a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each switchboard. Remove front and rear panels so joints and connections are accessible to portable scanner.


	C. Switchboard will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports, including a certified report that identifies switchboards included and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	3.6 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.



	262416 600-Volt Rated Panelboards & CB
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes distribution and branch circuit panelboards and circuit breakers.

	1.2 RELATED SECTIONS
	A. Section 260500: Common Work Results for Electrical
	B. Section 260526: Grounding and Bonding for Electrical Systems
	C. Section 260553: Identification for Electrical Systems

	1.3 REFERENCES - CODES AND STANDARDS
	A. ANSI C2 National Electrical Safety Code.
	B. NECA Standard of Installation
	C. NEMA AB 1 Molded Case Circuit Breakers.
	D. NEMA ICS 6 Enclosures
	E. NEMA PB 1 Panelboards.
	F. NEMA PB 1.1 Instructions for Safe Installation, Operation and Maintenance of Panelboards Rated 600 Volts or Less.
	G. NETA ATS (National Electrical Testing Association) - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems
	H. NFPA 70 National Electrical Code

	1.4 SUBMITTALS
	A. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity, integrated short circuit ampere rating, circuit breaker and fusible switch arrangement and sizes.
	B. Product Data: Submit catalog data showing specified features of standard products.
	C. Test Report:
	1. Factory Tests:
	a. Certified factory test reports shall be submitted for manufacturer performed routine factory tests, including tests required by standards listed in paragraph “References”. Results of factory tests performed shall be certified by the manufacturer, o...



	1.5 CLOSEOUT SUBMITTALS
	A. Project Record Documents: Record actual locations of panelboards and record actual circuiting arrangements.
	B. Operation and Maintenance Data: Submit spare parts listing; source and current prices of replacement parts and supplies; and recommended maintenance procedures and intervals.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum five (5) years experience.

	1.7 MAINTENANCE MATERIALS
	A. Furnish two (2) of each panel board key. Panelboards keyed alike to Owner’s current keying system.


	PART 2 -  PRODUCTS
	2.1 DISTRIBUTION AND BRANCH CIRCUIT PANELBOARDS
	A. Manufacturers:
	1. Cutler Hammer
	2. Siemens.
	3. Square D Co.

	B. Product Description
	1. NEMA PB 1, circuit breaker type distribution, lighting and appliance branch circuit panelboard.

	C. Service Conditions:
	1. Temperature: 104 degrees F (40 degrees C) ambient
	2. Altitude: 100 feet (35 m) above sea level.

	D. Panelboard Bus
	1. Silver plated copper current carrying components, ratings as indicated on drawings.
	2. Main bus ampacity shall be equal to the main circuit breaker frame size rating.
	3. Furnish copper ground bus in each panelboard.

	E. Minimum integrated short circuit rating
	1. Panelboards rated 240-Volts - 10,000 amperes RMS symmetrical
	2. Panelboards rated 480-Volts - 42,000 amperes RMS symmetrical
	3. Circuit Breaker rating shall match or exceed the panel interrupting rating
	4. Series rated circuit breakers are not acceptable

	F. Enclosure:
	1. Indoor Installation:
	a. NEMA PB 1, Type 1, gasketed, steel construction, minimum 6 inches (153 mm) deep, 20 (503 mm) inches wide suitable for flush or surface mounting as indicated on drawings.
	b. Flush or surface cabinet front with concealed trim clamps, concealed hinge, metal directory frame, and flush lock keyed alike. Finish in manufacturer's standard gray enamel.
	c. Fully hinged door with flush lock and metal directory frame.
	d. Finished in manufacturer's standard gray enamel (ANSI 61).

	2. Outdoor Installation:
	a. Panel shall be housed inside an outer weatherproof, corrosion resistant, NEMA 4X, 316 stainless steel enclosure constructed as follows:
	b. Steel support frame with body stiffeners for added strength and minimum 12 gauge 316 stainless steel panels all around.
	c. Steel panels shall have seams that are continuously welded and ground smooth with no holes or knockouts.
	d. The outer door shall provide two-door protection, isolation of electrical equipment and easy access to the interior section doors and devices.
	e. Provide rolled lip around three sides of each outer door and along the top of enclosure opening to channel away liquids and contaminants.
	f. Provide oil-resistant door gasket attached with oil resistant adhesive and held in place with steel retaining strips.
	g. Provide heavy gauge steel continuous piano hinged, 3-point latch, hasp and staple for pad-locking.
	h. Provide continuous external support channels for floor mounting, leveling and anchoring the assembly.
	i. Provide heavy duty removable lifting angles and/or lugs.
	j. Provide suitable grounding stud on door and body.
	k. Provide adequate cable entry space and conduit fittings approved for NEMA Type 4X enclosure for top or bottom conduit entry as indicated on the drawings.
	l. Provide space heaters with thermostat control in each section to prevent condensation.



	2.2 MOLDED CASE CIRCUIT BREAKERS
	A. NEMA AB 1, bolt-on type thermal magnetic and instantaneous magnetic trip circuit breaker. Circuit breaker thermal elements shall be of the bimetallic type and shall be capable of withstanding sustained overload and short-circuit currents without in...
	B. Provide common trip handle for multiple pole circuit breakers.
	C. Provide type SWD for lighting circuits and type HACR circuit breakers for air conditioning equipment circuits.
	D. Provide Class A ground fault interrupter circuit breakers as indicated on drawings.
	E. Trip rating shall be as indicated on drawings.
	F. Minimum integrated short circuit rating
	1. Circuit Breakers rated 240-Volts - 10,000 amperes RMS symmetrical
	2. Circuit Breakers rated 480-Volts - 42,000 amperes RMS symmetrical
	3. Circuit Breaker rating shall match or exceed the panel interrupting rating
	4. Series rated breakers are not acceptable



	PART 3 -  EXECUTION
	3.1 EXISTING WORK
	A. Disconnect and remove abandoned panelboards. Verify all branch circuits are no longer in use before disconnecting.
	B. Maintain access to existing panelboard that remain active and require access. Modify installation or provide access panel.
	C. Clean and repair existing panelboards to remain or to be reinstalled.

	3.2 INSTALLATION
	A. Install panelboards in accordance with NEMA PB 1.1 and NECA "Standard of Installation", NFPA 70 and IEEE C2.
	B. Install panelboards plumb.
	C. Install recessed panelboards flush with wall finishes.
	D. Mounting height: 6 feet (1,800 mm) to top of panelboard. Install panelboards taller than 6 feet (1,800 mm) with bottom no more than 4 inches (100 mm) above floor.
	E. Install filler plates for unused spaces in panelboards.
	F. Provide typed circuit directory for each panelboard. Revise directory to reflect circuiting changes to balance phase loads.
	G. Install engraved plastic nameplates in accordance with Section 260553.
	H. Ground and bond panelboard enclosure according to Section 260526. Connect equipment ground bars of panels in accordance with NEC.

	3.3 FIELD QUALITY CONTROL
	A. Field Inspect and testing shall be in performer under the provisions of NETA ATS 7.6 (1) (1) – Circuit Breaker, Low Voltage, Insulated Case/Molded Case, as outlined below:
	1. Visual and Mechanical Inspection:
	a. Compare equipment nameplate data with drawings and specifications.
	b. Inspect physical and mechanical condition.
	c. Inspect circuit breaker for correct mounting.
	d. Operate circuit breaker to insure smooth operation.
	e. Inspect case for cracks or other defects.
	f. Verify appropriate anchorage, required area clearances, physical damage, and correct alignment.
	g. Inspect all doors, panels, and sections for corrosion, dents, scratches, fit, and missing hardware.
	h. Verify that fuse and/or circuit breaker sizes and types correspond to drawings.
	i. Perform circuit breaker inspections and operation test.



	3.4 ADJUSTING
	A. Rearrange circuits in panelboard to balance phase loads to within 20 percent of each other.
	B. Maintain proper phasing for multi-wire branch circuits.



	263213.14 - DIESEL ENGINE GENERATORS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. General provisions of the Contract, including General and Supplementary Conditions, apply to this Section.

	1.2 SUMMARY
	A. Section includes packaged engine generators used to supply non-emergency power, with the following features:
	1. Diesel engine.
	2. Diesel fuel-oil system.
	3. Control and monitoring.
	4. Generator overcurrent and fault protection.
	5. Generator, exciter, and voltage regulator.
	6. Outdoor engine generator enclosure.
	7. Vibration isolation devices.
	8. Finishes.

	B. Related Requirements:
	1. Section 263600 "Transfer Switches" for transfer switches including sensors and relays to initiate automatic-starting and -stopping signals for engine generators.


	1.3 DEFINITIONS
	A. Operational Bandwidth: The total variation from the lowest to highest value of a parameter over the range of conditions indicated, expressed as a percentage of the nominal value of the parameter.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	2. Include thermal damage curve for generator.
	3. Include time-current characteristic curves for generator protective device.
	4. Include fuel consumption in gallons per hour (liters per hour) at 0.8 power factor at 0.5, 0.75, and 1.0 times generator capacity.
	5. Include generator efficiency at 0.8 power factor at 0.5, 0.75, and 1.0 times generator capacity.
	6. Include airflow requirements for cooling and combustion air in cubic feet per minute (cubic meters per minute) at 0.8 power factor, with air-supply temperature of 95, 80, 70, and 50 deg F (35, 27, 21, and 10 deg C). Provide Drawings indicating requ...
	7. Include generator characteristics, including, but not limited to, kilowatt rating, efficiency, reactances, and short-circuit current capability.

	B. Shop Drawings:
	1. Include plans and elevations for engine generator and other components specified. Indicate access requirements affected by height of subbase fuel tank.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Identify fluid drain ports and clearance requirements for proper fluid drain.
	4. Design calculations for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.
	5. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure and to supported equipment. Include base weights.
	6. Include diagrams for power, signal, and control wiring. Complete schematic, wiring, and interconnection diagrams showing terminal markings for engine generators and functional relationship between all electrical components.


	1.5 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Data: Certificates, for engine generator, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: With engine and generator mounted on rails, identify center of gravity and total weight, including full fuel tank, supplied enclosure, external silencer, subbase-mounted fuel tank, and each piece of e...
	3. Coordinate "Source Quality-Control Reports" Paragraph below with "Source Quality Control" Article.

	B. Warranty: For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For packaged engine generators to include in emergency, operation, and maintenance manuals.
	1. Provide "Operation and Maintenance Data," include the following:
	a. List of tools and replacement items recommended to be stored at Project for ready access. Include part and drawing numbers, current unit prices, and source of supply.
	b. Operating instructions laminated and mounted adjacent to generator location.
	c. Training plan.



	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses: One for every 10 of each type and rating, but no fewer than one of each.
	2. Indicator Lamps: Two for every six of each type used, but no fewer than two of each.
	3. Filters: One set each of lubricating oil, fuel, and combustion-air filters.
	4. Tools: Each tool listed by part number in operations and maintenance manual.


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications: An authorized representative who is trained and approved by manufacturer.
	B. Testing Agency Qualifications: Accredited by NETA.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.


	1.9 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of packaged engine generators and associated auxiliary components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: 5 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Kohler, Caterpillar, or Cummins.
	B. Source Limitations: Obtain packaged engine generators and auxiliary components from single source from single manufacturer.
	C. NFPA Compliance:
	1. Comply with NFPA 37.
	2. Comply with NFPA 70.

	D. UL Compliance: Comply with UL 2200.
	E. Engine Exhaust Emissions: Comply with EPA Tier 4 requirements and applicable state and local government requirements.
	F. Noise Emission: Comply with applicable state and local government requirements due to sound emitted by engine generator including engine, engine exhaust, engine cooling-air intake and discharge, and other components of installation.
	G. Environmental Conditions: Engine generator system shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability:
	1. Ambient Temperature: 5 to 104 deg F (Minus 15 to plus 40 deg C).
	2. Relative Humidity: Zero to 95 percent.
	3. Altitude: Sea level to 1000 feet.


	2.2 ENGINE GENERATOR ASSEMBLY DESCRIPTION
	A. Factory-assembled and -tested, water-cooled engine, with brushless generator and accessories.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	C. Power Rating: Prime.
	D. Overload Capacity: 110 percent of service load for 1 hour in 12 consecutive hours.
	E. Service Load: 230kW/288kVA.
	F. Power Factor: 0.8 lagging.
	G. Frequency: 60 Hz.
	H. Voltage: 208 -V ac.
	I. Phase: Three-phase, four wire, wye.
	J. Induction Method: Naturally aspirated.
	K. Governor: Adjustable isochronous, with speed sensing.
	L. Mounting Frame: Structural steel framework to maintain alignment of mounted components without depending on concrete foundation. Provide lifting attachments sized and spaced to prevent deflection of base during lifting and moving.
	1. Rigging Diagram: Inscribed on metal plate permanently attached to mounting frame to indicate location and lifting capacity of each lifting attachment and engine generator center of gravity.

	M. Capacities and Characteristics:
	1. Power Output Ratings: Nominal ratings as indicated excluding power required for the continued and repeated operation of the unit and auxiliaries.
	2. Nameplates: For each major system component to identify manufacturer's name and address, and model and serial number of components.

	N. Engine Generator Performance:
	1. Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage from no load to full load.
	2. Transient Voltage Performance: Not more than 20 percent variation for 50 percent step-load increase or decrease. Voltage shall recover and remain within the steady-state operating band within three seconds.
	3. Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from no load to full load.
	4. Steady-State Frequency Stability: When system is operating at any constant load within the rated load, there shall be no random speed variations outside the steady-state operational band and no hunting or surging of speed.
	5. Transient Frequency Performance: Less than 5 percent variation for 50 percent step-load increase or decrease. Frequency shall recover and remain within the steady-state operating band within five seconds.
	6. Output Waveform: At no load, harmonic content measured line to line or line to neutral shall not exceed 5 percent total and 3 percent for single harmonics. Telephone influence factor, determined according to NEMA MG 1, shall not exceed 50 percent.
	7. Sustained Short-Circuit Current: For a three-phase, bolted short circuit at system output terminals, system shall supply a minimum of 250 percent of rated full-load current for not less than 10 seconds and then clear the fault automatically, withou...
	8. Start Time: 10 seconds.


	2.3 DIESEL ENGINE
	A. Fuel: ASTM D975, diesel fuel oil, Grade 2-D S15.
	B. Rated Engine Speed: 1800 rpm.
	C. Lubrication System: Engine or skid-mounted.
	1. Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and smaller while passing full flow.
	2. Thermostatic Control Valve: Control flow in system to maintain optimum oil temperature. Unit shall be capable of full flow and is designed to be fail-safe.
	3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable container with no disassembly and without use of pumps, siphons, special tools, or appliances.

	D. Jacket Coolant Heater: Electric-immersion type, factory installed in coolant jacket system. Comply with UL 499.
	E. Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine generator set mounting frame and integral engine-driven coolant pump.
	1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, with anticorrosion additives as recommended by engine manufacturer.
	2. Size of Radiator: Adequate to contain expansion of total system coolant from cold start to 110 percent load condition.
	3. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum closed-loop coolant system pressure for engine used. Equip with gage glass and petcock.
	4. Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow automatically to maintain optimum constant coolant temperature as recommended by engine manufacturer.
	5. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer covering of aging-, UV-, and abrasion-resistant fabric.
	a. Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180 deg F (82 deg C), and noncollapsible under vacuum.
	b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and equipment connections.


	F. Cooling System: Closed loop, liquid cooled, with remote radiator and integral engine driven coolant pump.
	1. Configuration: Vertical air discharge.
	2. Radiator Core Tubes: Aluminum.
	3. Size of Radiator: Adequate to contain expansion of total system coolant from cold start to 110 percent load condition.
	4. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum closed-loop coolant system pressure for engine used. Equip with gage glass and petcock.
	5. Fan: Driven by multiple belts from engine shaft.
	6. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, with anticorrosion additives as recommended by engine manufacturer.
	7. Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow automatically to maintain optimum constant coolant temperature as recommended by engine manufacturer.

	G. Muffler/Silencer: Critical type, sized as recommended by engine manufacturer and selected with exhaust piping system to not exceed engine manufacturer's engine backpressure requirements.
	H. Muffler/Silencer: Commercial type, sized as recommended by engine manufacturer and selected with exhaust piping system to not exceed engine manufacturer's engine backpressure requirements.
	1. Minimum sound attenuation of 12 dB at 500 Hz.
	2. Sound level measured at a distance of 25 feet (8 m) from exhaust discharge after installation is complete shall be 90 dBA or less.

	I. Air-Intake Filter: Heavy-duty, engine-mounted air cleaner with replaceable dry-filter element and "blocked filter" indicator.
	J. Starting System: 12-V electric, with negative ground.
	1. Components: Sized so they are not damaged during a full engine-cranking cycle with ambient temperature at maximum specified in "Performance Requirements" Article.
	2. Cranking Motor: Heavy-duty unit that automatically engages and releases from engine flywheel without binding.
	3. Cranking Cycle: 60 seconds.
	4. Battery: lead-acid, with capacity within ambient temperature range specified in "Performance Requirements" Article to provide specified cranking cycle at least three times without recharging.
	5. Battery Cable: Size as recommended by engine manufacturer for cable length indicated. Include required interconnecting conductors and connection accessories.
	6. Battery Compartment: Factory fabricated of metal with acid-resistant finish and thermal insulation. Thermostatically controlled heater shall be arranged to maintain battery above 50 deg F (10 deg C) regardless of external ambient temperature within...
	7. Battery Stand: Factory-fabricated, two-tier metal with acid-resistant finish designed to hold the quantity of battery cells required and to maintain the arrangement to minimize lengths of battery interconnections.
	8. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage regulation and 35-A minimum continuous rating.
	9. Battery Charger: Current-limiting, automatic-equalizing, and float-charging type designed for lead-acid batteries. Unit shall comply with UL 1236 and include the following features:
	a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically after battery has lost charge until an adjustable equalizing voltage is achieved at battery terminals. Unit shall then be automatically switched to a lower float-charging ...
	b. Automatic Temperature Compensation: Adjust float and equalize voltages for variations in ambient temperature from minus 40 to 140 deg F (minus 40 to plus 60 deg C) to prevent overcharging at high temperatures and undercharging at low temperatures.
	c. Automatic Voltage Regulation: Maintain constant output voltage regardless of input voltage variations up to plus or minus 10 percent.
	d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate charging rates.
	e. Safety Functions: Sense abnormally low battery voltage and close contacts providing low battery voltage indication on control and monitoring panel. Sense high battery voltage and loss of ac input or dc output of battery charger. Either condition sh...
	f. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet.



	2.4 DIESEL FUEL-OIL SYSTEM
	A. Comply with NFPA 30.
	B. Piping: Fuel-oil piping shall be Schedule 40 black steel. Aluminum, copper, and galvanized steel shall not be used in the fuel-oil system.
	C. Main Fuel Pump: Mounted on engine to provide primary fuel flow under starting and load conditions.
	D. Fuel Filtering: Remove water and contaminants larger than 1 micron.
	E. Relief-Bypass Valve: Automatically regulates pressure in fuel line and returns excess fuel to source.
	F. Subbase-Mounted, Double-Wall, Fuel-Oil Tank: Factory installed and piped, complying with UL 142 fuel-oil tank. Features include the following:
	1. Tank level indicator.
	2. Fuel-Tank Capacity: Minimum 133 percent of total fuel required for planned operation plus fuel for periodic maintenance operations between fuel refills.
	3. Leak detection in interstitial space.
	4. Vandal-resistant fill cap.
	5. Containment Provisions: Comply with requirements of authorities having jurisdiction.


	2.5 CONTROL AND MONITORING
	A. Automatic Starting System Sequence of Operation: When mode-selector switch on the control and monitoring panel is in the automatic position, remote-control contacts in one or more separate automatic transfer switches initiate starting and stopping ...
	B. Manual Starting System Sequence of Operation: Switching on-off switch on the generator control panel to the on position starts engine generator. The off position of same switch initiates engine generator shutdown. When engine generator is running, ...
	C. Provide minimum run time control set for 15 minutes with override only by operation of a remote emergency-stop switch.
	D. Comply with UL 508A.
	E. Configuration: Operating and safety indications, protective devices, basic system controls, and engine gages shall be grouped in a common control and monitoring panel mounted on the engine generator. Mounting method shall isolate the control panel ...
	F. Configuration: Operating and safety indications, protective devices, basic system controls, and engine gages shall be grouped in a common wall-mounted control and monitoring panel. Panel shall be powered from the engine generator battery.
	G. Configuration: Operating and safety indications, protective devices, basic system controls, engine gages, instrument transformers, generator disconnect switch or circuit breaker, and other indicated components shall be grouped in a combination cont...
	1. Wall-Mounting Cabinet Construction: Rigid, self-supporting steel unit complying with NEMA ICS 6.
	2. Switchboard Construction: Freestanding unit complying with Section 262413 "Switchboards." Power bus shall be copper. Bus, bus supports, control wiring, and temperature rise shall comply with UL 891.
	3. Switchgear Construction: Freestanding unit complying with Section 262300 "Low-Voltage Switchgear."

	H. Control and Monitoring Panel:
	1. Digital engine generator controller with integrated LCD display, controls, and microprocessor, capable of local and remote control, monitoring, and programming, with battery backup.
	2. Analog control panel with dedicated gages and indicator lights for the instruments and alarms indicated below.
	3. Instruments: Located on the control and monitoring panel and viewable during operation.
	a. Engine lubricating-oil pressure gage.
	b. Engine-coolant temperature gage.
	c. DC voltmeter (alternator battery charging).
	d. Running-time meter.
	e. AC voltmeter, connected to a phase selector switch.
	f. AC ammeter, connected to a phase selector switch.
	g. AC frequency meter.
	h. Generator-voltage adjusting rheostat.

	4. Controls and Protective Devices: Controls, shutdown devices, and common alarm indication, including the following:
	a. Cranking control equipment.
	b. Run-Off-Auto switch.
	c. Control switch not in automatic position alarm.
	d. Overcrank alarm.
	e. Overcrank shutdown device.
	f. Low-water temperature alarm.
	g. High engine temperature pre-alarm.
	h. High engine temperature.
	i. High engine temperature shutdown device.
	j. Overspeed alarm.
	k. Overspeed shutdown device.
	l. Low fuel main tank.
	1) Low-fuel-level alarm shall be initiated when the level falls below that required for operation for duration required in "Fuel Tank Capacity" Subparagraph in "Diesel Fuel-Oil System" Article.

	m. Coolant low-level alarm.
	n. Coolant low-level shutdown device.
	o. Coolant high-temperature prealarm.
	p. Coolant high-temperature alarm.
	q. Coolant low-temperature alarm.
	r. Coolant high-temperature shutdown device.
	s. Battery high-voltage alarm.
	t. Low cranking voltage alarm.
	u. Battery-charger malfunction alarm.
	v. Battery low-voltage alarm.
	w. Lamp test.
	x. Contacts for local and remote common alarm.
	y. Low-starting air pressure alarm.
	z. Low-starting hydraulic pressure alarm.
	aa. Remote manual stop shutdown device.
	bb. Air shutdown damper alarm when used.
	cc. Air shutdown damper shutdown device when used.
	dd. Generator overcurrent-protective-device not-closed alarm.
	ee. Hours of operation.
	ff. Engine generator metering, including voltage, current, hertz, kilowatt, kilovolt ampere, and power factor.


	I. Common Remote Panel with Common Audible Alarm: Include necessary contacts and terminals in control and monitoring panel. Remote panel shall be powered from the engine generator battery.
	J. Remote Alarm Annunciator: An LED indicator light labeled with proper alarm conditions shall identify each alarm event, and a common audible signal shall sound for each alarm condition. Silencing switch in face of panel shall silence signal without ...
	1. Overcrank alarm.
	2. Low water-temperature alarm.
	3. High engine temperature pre-alarm.
	4. High engine temperature alarm.
	5. Low lube oil pressure alarm.
	6. Overspeed alarm.
	7. Low fuel main tank alarm.
	8. Low coolant level alarm.
	9. Low cranking voltage alarm.
	10. Contacts for local and remote common alarm.
	11. Audible-alarm silencing switch.
	12. Air shutdown damper when used.
	13. Run-Off-Auto switch.
	14. Control switch not in automatic position alarm.
	15. Fuel tank derangement alarm.
	16. Fuel tank high-level shutdown of fuel supply alarm.
	17. Lamp test.
	18. Generator overcurrent-protective-device not-closed alarm.

	K. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and include wiring required to support specified items. Locate sensors and other supporting items on engine or generator unless otherwise indicated.
	L. Remote Emergency-Stop Switch: Flush; wall mounted unless otherwise indicated; and labeled. Push button shall be protected from accidental operation.

	2.6 GENERATOR OVERCURRENT AND FAULT PROTECTION
	A. Overcurrent protective devices shall be coordinated to optimize selective tripping when a short circuit occurs.
	B. Generator Circuit Breaker: Molded-case, thermal-magnetic type; 100 percent rated; complying with UL 489.
	1. Tripping Characteristic: Designed specifically for generator protection.
	2. Trip Rating: Matched to generator output rating.
	3. Shunt Trip: Connected to trip breaker when engine generator is shut down by other protective devices.
	4. Mounting: Adjacent to, or integrated with, control and monitoring panel.


	2.7 GENERATOR, EXCITER, AND VOLTAGE REGULATOR
	A. Comply with NEMA MG 1.
	B. Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated integrally with generator rotor.
	C. Electrical Insulation: Class H.
	D. Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other voltages if required. Provide six-lead alternator.
	E. Range: Provide limited range of output voltage by adjusting the excitation level.
	F. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated capacity.
	G. Enclosure: weatherproof.
	H. Instrument Transformers: Mounted within generator enclosure.
	I. Voltage Regulator: Solid-state type, separate from exciter, providing performance as specified.
	1. Adjusting Rheostat on Control and Monitoring Panel: Provide plus or minus 5 percent adjustment of output-voltage operating band.
	2. Maintain voltage within 15 percent on one step, full load.
	3. Provide anti-hunt provision to stabilize voltage.
	4. Maintain frequency within 5 percent and stabilize at rated frequency within 2 seconds.

	J. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings above dew point.
	K. Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.

	2.8 OUTDOOR ENGINE GENERATOR ENCLOSURE
	A. Description: Vandal-resistant, sound-attenuating, weatherproof steel housing; wind resistant up to 100 mph (160 km/h). Multiple panels shall be lockable and provide adequate access to components requiring maintenance. Panels shall be removable by o...
	1. Sound Attenuation Level: 75db.

	B. Description: Prefabricated or pre-engineered, galvanized-steel-clad, integral structural-steel-framed, walk-in enclosure; erected on concrete foundation.
	C. Structural Design and Anchorage: Comply with ASCE/SEI 7 for wind loads up to 100 mph (160 km/h).
	D. Seismic Design: Comply with seismic requirements in Section 260548.16 "Seismic Controls for Electrical Systems."
	E. Hinged Doors: With padlocking provisions.
	F. Space Heater: Thermostatically controlled and sized to prevent condensation.
	G. Lighting: Provide weather-resistant LED lighting with 30 fc (330 lx) average maintained.
	H. Thermal Insulation: Manufacturer's standard materials and thickness selected in coordination with space heater to maintain winter interior temperature within operating limits required by engine generator components.
	I. Muffler Location: External to enclosure.
	J. Engine-Cooling Airflow through Enclosure: Maintain temperature rise of system components within required limits when unit operates at 110 percent of rated load for two hours with ambient temperature at top of range specified in system service condi...
	1. Louvers: Fixed-engine, cooling-air inlet and discharge. Stormproof and drainable louvers prevent entry of rain and snow.
	2. Automatic Dampers: At engine cooling-air inlet and discharge. Dampers shall be closed to reduce enclosure heat loss in cold weather when unit is not operating.
	3. Ventilation: Provide temperature-controlled exhaust fan interlocked to prevent operation when engine is running.

	K. Interior Lights with Switch: Factory-wired, vaporproof luminaires within housing; arranged to illuminate controls and accessible interior. Arrange for external electrical connection.
	1. AC lighting system and connection point for operation when remote source is available.
	2. DC lighting system for operation when remote source and generator are both unavailable.

	L. Convenience Outlets: Factory-wired, GFCI. Arrange for external electrical connection.

	2.9 VIBRATION ISOLATION DEVICES
	A. Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged in single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of sufficient stiffness for uniform loading over pad area, and fac...
	1. Material: Standard neoprene.

	B. Vibration isolation devices shall not be used to accommodate misalignments or to make bends.

	2.10 FINISHES
	A. Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over corrosion-resistant pretreatment and compatible primer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with requirements for installation and other conditions affecting packaged engine generator performance.
	B. Examine roughing-in for piping systems and electrical connections. Verify actual locations of connections before packaged engine generator installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service accordi...
	1. Notify County Facilities Manager no fewer than 14 working days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without County Facilities Manager written permission.


	3.3 INSTALLATION
	A. Comply with NECA 1 and NECA 404.
	B. Comply with packaged engine generator manufacturers' written installation and alignment instructions.
	C. Install packaged engine generator to provide access, without removing connections or accessories, for periodic maintenance.
	D. Install electrical devices furnished by equipment manufacturers but not specified to be factory mounted.

	3.4 CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping and specialties.
	B. Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine generator to allow space for service and maintenance.
	C. Connect engine exhaust pipe to engine with flexible connector.
	D. Connect fuel piping to engines with a gate valve and union and flexible connector.
	E. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables." Provide a minimum of one 90-degree bend in flexible conduit routed to the engine generator from a stationary element.
	G. Balance single-phase loads to obtain a maximum of 10 percent unbalance between any two phases.

	3.5 IDENTIFICATION
	A. Install a sign indicating the generator neutral is bonded to the main service neutral at the main service location.

	3.6 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	D. Perform tests and inspections.
	E. Tests and Inspections:
	1. Perform tests recommended by manufacturer and each visual and mechanical inspection and electrical and mechanical test listed in first two subparagraphs below, as specified in NETA ATS. Certify compliance with test parameters.
	a. Visual and Mechanical Inspection:
	1) Compare equipment nameplate data with Drawings and the Specifications.
	2) Inspect physical and mechanical condition.
	3) Inspect anchorage, alignment, and grounding.
	4) Verify that the unit is clean.

	b. Electrical and Mechanical Tests:
	1) Perform insulation-resistance tests according to IEEE 43.
	a) Machines 200 hp (150 kW) or Less: Test duration shall be one minute. Calculate the dielectric-absorption ratio.

	2) Test protective relay devices.
	3) Verify phase rotation, phasing, and synchronized operation as required by the application.
	4) Functionally test engine shutdown for low oil pressure, overtemperature, overspeed, and other protection features as applicable.
	5) Perform vibration test for each main bearing cap.
	6) Verify correct functioning of the governor and regulator.


	2. Battery Tests: Equalize charging of battery cells according to manufacturer's written instructions. Record individual cell voltages.
	a. Measure charging voltage and voltages between available battery terminals for full-charging and float-charging conditions. Check electrolyte level and specific gravity under both conditions.
	b. Test for contact integrity of all connectors. Perform an integrity load test and a capacity load test for the battery.
	c. Verify acceptance of charge for each element of the battery after discharge.
	d. Verify that measurements are within manufacturer's specifications.

	3. Battery-Charger Tests: Verify specified rates of charge for both equalizing and float-charging conditions.
	4. System Integrity Tests: Methodically verify proper installation, connection, and integrity of each element of engine generator system before and during system operation. Check for air, exhaust, and fluid leaks.
	5. Exhaust-System Back-Pressure Test: Use a manometer with a scale exceeding 40-inch wg (120 kPa). Connect to exhaust line close to engine exhaust manifold. Verify that back pressure at full-rated load is within manufacturer's written allowable limits...
	6. Exhaust Emissions Test: Comply with applicable government test criteria.
	7. Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to measure voltage and frequency transients for 50 and 100 percent step-load increases and decreases, and verify that performance is as specified.
	8. Harmonic-Content Tests: Measure harmonic content of output voltage at 25 and 100 percent of rated linear load. Verify that harmonic content is within specified limits.
	9. Noise Level Tests: Measure A-weighted level of noise emanating from engine generator installation, including engine exhaust and cooling-air intake and discharge, at four locations on the property line, and compare measured levels with required values.

	F. Coordinate tests with tests for transfer switches and run them concurrently.
	G. Test instruments shall have been calibrated within the past 12 months, traceable to NIST Calibration Services, and adequate for making positive observation of test results. Make calibration records available for examination on request.
	H. Leak Test: After installation, charge exhaust, coolant, and fuel systems and test for leaks. Repair leaks and retest until no leaks exist.
	I. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation for generator and associated equipment.
	J. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	K. Retest: Correct deficiencies identified by tests and observations, and retest until specified requirements are met.
	L. Report results of tests and inspections in writing. Record adjustable relay settings and measured insulation resistances, time delays, and other values and observations. Attach a label or tag to each tested component indicating satisfactory complet...
	M. Infrared Scanning: After Substantial Completion, but not more than 60 days after final acceptance, perform an infrared scan of each power wiring termination and each bus connection while running with maximum load. Remove all access panels so termin...
	1. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan 11 months after date of Substantial Completion.
	2. Instrument: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.
	3. Record of Infrared Scanning: Prepare a certified report that identifies terminations and connections checked and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	3.7 MAINTENANCE SERVICE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 12 months' full maintenance by skilled employees of manufacturer's authorized service representative. Include quarterly preventive maintenance and e...

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain packaged engine generators.



	263353 - STATIC UNINTERRUPTIBLE POWER SUPPLY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Three-phase, on-line, double-conversion, static-type, UPS units with the following features:
	a. Surge suppression.
	b. Rectifier-charger.
	c. Inverter.
	d. Controls and indications.
	e. Static bypass transfer switch.
	f. Maintenance bypass/isolation panel.
	g. Output distribution section.
	h. Output isolation transformers.
	i. Remote status and alarm panels.
	j. Remote monitoring provisions.
	k. Battery and battery disconnect device.
	l. Battery monitoring.



	1.3 DEFINITIONS
	A. EMI: Electromagnetic interference.
	B. GTO: Gate turn-off thyristor.
	C. IGBT: Isolated gate bipolar transistor.
	D. LCD: Liquid-crystal display.
	E. LED: Light-emitting diode.
	F. NiCd: Nickel cadmium.
	G. PC: Personal computer.
	H. SPD: Surge protection device.
	I. THD: Total harmonic distortion.
	J. UPS: Uninterruptible power supply.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of UPS.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for UPS.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings: For UPS.
	1. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Show access, workspace, and clearance requirements; details of control panels; and battery arrangement.
	3. Include diagrams for power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Certificates: For UPS equipment, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	B. Product Certificates: For each product, from manufacturer.
	C. Factory Test Reports: Comply with specified requirements.
	D. Product Test Reports: Indicate test results compared with specified performance requirements, and provide justification and resolution of differences if values do not agree.
	E. Field quality-control reports.
	F. Sample Warranties: For manufacturer's special warranties.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For UPS units to include in emergency, operation, and maintenance manuals.

	1.7 WARRANTY
	A. Special Battery Warranties: Manufacturer and Installer agree to repair or replace UPS system storage batteries that fail in materials or workmanship within specified warranty period.
	1. Warranted Cycle Life for Valve-Regulated, Lead-Calcium Batteries: Equal to or greater than that represented in manufacturer's published table, but not less than the following, based on annual average battery temperature of 77 deg F (25 deg C):
	2. Warranted Cycle Life for Premium Valve-Regulated, Lead-Calcium Batteries: Equal to or greater than that represented in manufacturer's published table, but not less than the following, based on annual average battery temperature of 77 deg F (25 deg C):
	3. Warranted Cycle Life for Flooded Batteries: Equal to or greater than that represented in manufacturer's published table, but not less than the following, based on annual average battery temperature of 77 deg F (25 deg C):

	B. Special UPS Warranties: Specified form in which manufacturer and Installer agree to repair or replace components that fail in materials or workmanship within special warranty period.
	1. Special Warranty Period: Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 OPERATIONAL REQUIREMENTS
	A. Automatic operation includes the following:
	1. Double Conversion, Standard Efficiency:
	a. Normal Conditions: Load is supplied with power flowing from the normal power input terminals, through the rectifier-charger and inverter, with the battery connected in parallel with the rectifier-charger output.
	b. Abnormal Supply Conditions: If normal supply deviates from specified and adjustable voltage, voltage waveform, or frequency limits, the battery supplies energy to maintain constant, regulated inverter power output to the load without switching or d...
	c. Power Failure: If normal power fails, energy supplied by the battery through the inverter continues supply-regulated power to the load without switching or disturbance.

	2. Double Conversion, Line Interactive:
	a. Normal Conditions: Load is supplied with power flowing from the normal power input terminals, with the rectifier-charger and inverter turned off and the battery disconnected.
	b. Abnormal Supply Conditions: If normal supply deviates from specified and adjustable voltage, voltage waveform, or frequency limits, the rectifier-charger and inverter turn on and the battery supplies energy to provide constant, regulated inverter p...
	c. Power Failure: If normal power fails, there is a maximum 4-microsecond delay while the rectifier-charger and inverter turn on and the battery supplies energy to re-establish constant, regulated power output to the load.

	3. Double Conversion, IGBT:
	a. Normal Conditions: Load is supplied with power flowing from the normal power input terminals, through the rectifier-charger and inverter, with the battery connected in parallel with the rectifier-charger output. High-efficiency carrier stored trenc...
	b. Abnormal Supply Conditions: If normal supply deviates from specified and adjustable voltage, voltage waveform, or frequency limits, the battery supplies energy to provide constant, regulated inverter power output to the load.
	c. Power Failure: If normal power fails, the rectifier-charger and inverter use energy from the battery to supply constant, regulated power output to the load without switching or disturbance.

	4. When power is restored at the normal supply terminals of the system, controls shall automatically synchronize the inverter with the external source before transferring the load. The rectifier-charger shall supply power to the load through the inver...
	5. If the battery becomes discharged and normal supply is available, the rectifier-charger shall charge the battery. The rectifier-charger shall automatically shift to float-charge mode on reaching full charge.
	6. If any element of the UPS system fails and power is available at the normal supply terminals of the system, the static bypass transfer switch shall switch the load to the normal ac supply circuit without disturbance or interruption.
	7. The output power converters shall produce up to 300 percent of rated full-load current for short-circuit clearing. The inverter shall sustain steady-state overload conditions of up to 200 percent of rated full-load current for 60 seconds in normal ...
	8. The inverter shall be capable of sustaining 150 percent of system capacity for 30 seconds while powered from the battery.
	9. Should overloads persist past the time limitations, the automatic static transfer switch shall switch the load to the bypass output of the UPS. When the fault has cleared, the static bypass transfer switch shall return the load to the UPS system.
	10. If the battery is disconnected, the UPS shall supply power to the load from the normal supply with no degradation of its regulation of voltage and frequency of the output bus.

	B. Manual operation includes the following:
	1. Turning the inverter off causes the static bypass transfer switch to transfer the load directly to the normal ac supply circuit without disturbance or interruption.
	2. Turning the inverter on causes the static bypass transfer switch to transfer the load to the inverter.

	C. Maintenance Bypass/Isolation Switch Operation: Switch is interlocked so it cannot be operated unless the static bypass transfer switch is in the bypass mode. Device provides manual selection among the three conditions described below without interr...
	1. Full Isolation: Load is supplied, bypassing the UPS. Normal UPS ac input circuit, static bypass transfer switch, and UPS load terminals are completely disconnected from external circuits.
	2. Maintenance Bypass: Load is supplied, bypassing the UPS. UPS ac supply terminals are energized to permit operational checking, but system load terminals are isolated from the load.
	3. Normal: Normal UPS ac supply terminals are energized and the load is supplied through the static bypass transfer switch and the UPS rectifier-charger and inverter, or the battery and the inverter.

	D. Environmental Conditions: The UPS shall be capable of operating continuously in the following environmental conditions without mechanical or electrical damage or degradation of operating capability, except battery performance:
	1. Ambient Temperature for Electronic Components: 32 to 104 deg F (0 to 40 deg C).
	2. Ambient Temperature for Battery: 41 to 95 deg F (5 to 35 deg C).
	3. Relative Humidity: Zero to 95 percent, noncondensing.
	4. Altitude: Sea level to 2000 feet (1220 m).


	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: UPS shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	B. UL Compliance: Listed and labeled by an NRTL to comply with UL 1778.
	C. NFPA Compliance: UPS components shall be listed and labeled by an NRTL as suitable for installation in computer rooms according to NFPA 75.
	D. The UPS shall perform as specified in this article while supplying rated full-load current, composed of any combination of linear and nonlinear load, up to 100 percent nonlinear load with a maximum load crest factor of 3.0, under the following cond...
	1. Inverter is switched to battery source.
	2. Steady-state ac input voltage deviates up to plus or minus 15 percent from nominal voltage.
	3. Steady-state input frequency deviates up to plus or minus 5 percent from nominal frequency.
	4. THD of input voltage is 15 percent or more with a minimum crest factor of 3.0, and the largest single harmonic component is a minimum of 5 percent of the fundamental value.
	5. Load is 30 percent unbalanced continuously.

	E. Minimum Duration of Supply: If battery is sole energy source supplying rated full-load UPS current at 80 percent power factor, duration of supply is 2 hours.
	F. Input Voltage Tolerance: System steady-state and transient output performance remains within specified tolerances when steady-state ac input voltage varies plus 10 percent and minus 15 percent from nominal voltage.
	G. Overall UPS Efficiency: Equal to or greater than 91 percent at 100 percent load.
	H. AC Output-Voltage Regulation for Loads 100 Percent resistive.
	I. AC Output-Voltage Regulation for Loads 100 Percent Balanced: +\-1% static, +\-5% dynamic.
	J. Maximum Harmonic Content of Output-Voltage Waveform: 5 percent rms total and 3 percent rms for any single harmonic, for 100 percent rated nonlinear load current with a load crest factor of 3.0.
	K. Maximum Harmonic Content of Output-Voltage Waveform: 5 percent rms total and 3 percent rms for any single harmonic, for rated full load with THD up to 50 percent, with a load crest factor of 3.0.
	L. Minimum Overload Capacity of UPS at Rated Voltage: 125 percent of rated full load for 10 minutes, 200 percent for 60 seconds in normal operation, and 150 percent for 30 seconds in battery operating mode.
	M. Maximum Output-Voltage Transient Excursions from Rated Value: For the following instantaneous load changes, stated as percentages of rated full UPS load, voltage shall remain within stated percentages of rated value and recover to, and remain withi...
	1. 50 Percent: Plus or minus 3 percent.
	2. 100 Percent: Plus or minus 5 percent.
	3. Loss of AC Input Power: Plus or minus 1 percent.
	4. Restoration of AC Input Power: Plus or minus 1 percent.

	N. Input Power Factor: A minimum of 0.90 lagging when supply voltage and current are at nominal rated values and the UPS is supplying rated full-load current without additional filters.
	O. Output Power Factor Rating: Loads with power factor of 0.9 leading to 0.8 lagging shall not require derating of the UPS. For loads with power factors outside this range, derate the UPS output as follows:
	1. Derate the UPS a maximum of 5 percent for 0.7 PF lagging.
	2. Derate the UPS a maximum of 10 percent for 0.6 PF lagging.
	3. Derate the UPS a maximum of 15 percent for 0.5 PF lagging.
	4. Derate the UPS a maximum of 20 percent for a range of 0.4 to 0.1 PF lagging.

	P. EMI Emissions: Comply with FCC rules and regulations and with 47 CFR 15 for Class A equipment.

	2.3 UPS SYSTEMS
	A. Description: Double conversions Technology Self-contained compact tower type, battery backup device and accessories that provides three-phase electrical power in the event of failure or sag in the normal power system.
	B. Electronic Equipment: Solid-state devices using hermetically sealed, semiconductor elements. Devices include rectifier-charger, inverter, static bypass transfer switch, and system controls.
	C. Enclosures: Comply with NEMA 250, Type 1, unless otherwise indicated.
	D. Configuration: Multicabinet modular style units.
	E. Control Assemblies: Mount on modular plug-ins, readily accessible for maintenance.
	F. Maintainability Features: Mount rectifier-charger and inverter sections and the static bypass transfer switch on modular plug-ins, readily accessible for maintenance.
	G. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	H. Capacity Upgrade Capability: Arrange wiring, controls, and modular component plug-in provisions to permit future 25 percent increase in UPS capacity.
	I. Seismic-Restraint Design: UPS assemblies, subassemblies, and components (and fastenings and supports, mounting, and anchorage devices for them) shall be designed and fabricated to withstand static and seismic forces.
	J. UPS Cabinet Ventilation: Redundant fans or blowers draw in ambient air near the bottom of cabinet and discharge it near the top rear.
	K. Output Circuit Neutral Bus, Conductor, and Terminal Ampacity: Rated phase current times a multiple of 1.73, minimum.

	2.4 SURGE SUPPRESSION
	A. Protect internal UPS components from surges that enter at each ac power input connection including main disconnect switch, static bypass transfer switch, and maintenance bypass/isolation switch. Protect rectifier-charger, inverter, controls, and ou...
	1. Use factory-installed surge suppressors tested according to IEEE C62.41.1 and IEEE C62.41.2.


	2.5 RECTIFIER-CHARGER
	A. Description: Voltage source converter rectifier, verify with Eaton.
	B. Capacity: Adequate to supply the inverter during rated full output load conditions and simultaneously recharge the battery from fully discharged condition to 95 percent of full charge within 10 times the rated discharge time for duration of supply ...
	C. Output Ripple: Limited by output filtration to less than 0.5 percent of rated current, peak to peak.
	D. Control Circuits: Immune to frequency variations within rated frequency ranges of normal and emergency power sources.
	1. Response Time: Field adjustable for maximum compatibility with local generator-set power source.

	E. Battery Float-Charging Conditions: Comply with battery manufacturer's written instructions for battery terminal voltage and charging current required for maximum battery life. The battery charger shall be matched to the battery type supplied.
	F. NiCd Battery Charger: Sense full charge by measuring the rate of temperature increase. Battery charging shall be terminated when the rate of temperature rise reaches 1.8 deg F (1 deg C) per minute. If the battery reaches 140 deg F (60 deg C) prior ...

	2.6 CONTROLS AND INDICATIONS
	A. Description: Group displays, indications, and basic system controls on a common control panel on front of UPS enclosure.
	B. Minimum displays, indicating devices, and controls include those in lists below. Provide sensors, transducers, terminals, relays, and wiring required to support listed items. Alarms include audible signals and visual displays.
	C. Indications: Labeled LED
	1. Quantitative indications shall include the following:
	a. Input voltage, each phase, line to line.
	b. Input current, each phase, line to line.
	c. Bypass input voltage, each phase, line to line.
	d. Bypass input frequency.
	e. System output voltage, each phase, line to line.
	f. System output current, each phase.
	g. System output frequency.
	h. DC bus voltage.
	i. Battery current and direction (charge/discharge).
	j. Elapsed time discharging battery.

	2. Basic status condition indications shall include the following:
	a. Normal operation.
	b. Load-on bypass.
	c. Load-on battery.
	d. Inverter off.
	e. Alarm condition.

	3. Alarm indications shall include the following:
	a. Bypass ac input overvoltage or undervoltage.
	b. Bypass ac input overfrequency or underfrequency.
	c. Bypass ac input and inverter out of synchronization.
	d. Bypass ac input wrong-phase rotation.
	e. Bypass ac input single-phase condition.
	f. Bypass ac input filter fuse blown.
	g. Internal frequency standard in use.
	h. Battery system alarm.
	i. Control power failure.
	j. Fan failure.
	k. UPS overload.
	l. Battery-charging control faulty.
	m. Input overvoltage or undervoltage.
	n. Input transformer overtemperature.
	o. Input circuit breaker tripped.
	p. Input wrong-phase rotation.
	q. Input single-phase condition.
	r. Approaching end of battery operation.
	s. Battery undervoltage shutdown.
	t. Maximum battery voltage.
	u. Inverter fuse blown.
	v. Inverter transformer overtemperature.
	w. Inverter overtemperature.
	x. Static bypass transfer switch overtemperature.
	y. Inverter power supply fault.
	z. Inverter transistors out of saturation.
	aa. Identification of faulty inverter section/leg.
	bb. Inverter output overvoltage or undervoltage.
	cc. UPS overload shutdown.
	dd. Inverter current sensor fault.
	ee. Inverter output contactor open.
	ff. Inverter current limit.

	4. Controls shall include the following:
	a. Inverter on-off.
	b. UPS start.
	c. Battery test.
	d. Alarm silence/reset.
	e. Output-voltage adjustment.


	D. Dry-form "C" contacts shall be available for remote indication of the following conditions:
	1. UPS on battery.
	2. UPS on-line.
	3. UPS load-on bypass.
	4. UPS in alarm condition.
	5. UPS off (maintenance bypass closed).

	E. Emergency Power off Switch: Capable of local operation and operation by means of activation by external dry contacts.

	2.7 STATIC BYPASS TRANSFER SWITCH
	A. Description: Solid-state switching device providing uninterrupted transfer with a contactor or electrically operated circuit breaker to automatically provide electrical isolation for the switch.
	B. Switch Rating: Continuous duty at the rated full-load UPS current, minimum.
	C. Input SPD: 80 kA.

	2.8 MAINTENANCE BYPASS/ISOLATION SWITCH
	A. Description: Manually operated switch or arrangement of switching devices with mechanically actuated contact mechanism arranged to route the flow of power to the load around the rectifier-charger, inverter, and static bypass transfer switch.
	1. Switch shall be electrically and mechanically interlocked to prevent interrupting power to the load when switching to bypass mode.
	2. Switch shall electrically isolate other UPS components to permit safe servicing.
	3. Switch shall electrically isolate the rectifier-charger, inverter, and static bypass transfer switch from the load, but shall allow primary power to the UPS for testing.

	B. Comply with NEMA PB 2 and UL 891.
	C. Switch Rating: Continuous duty at rated full-load UPS current.
	D. Mounting Provisions: Separate floor-mounted unit.
	E. Key interlock with key that is released only when the rectifier-charger and inverter are bypassed by the static bypass transfer switch. Key shall be required to unlock maintenance bypass/isolation switch before switching from open (normal) position...

	2.9 REMOTE MONITORING
	A. Description: Communication module in unit control panel provides capability for remote monitoring of status, parameters, and alarms specified in "Controls and Indications" Article. The remote computer and the connecting signal wiring are not includ...
	1. Connectors and network interface units for data transmission via RS-485, Ethernet, or web-based link.
	2. Software designed for control and monitoring of UPS functions and to provide on-screen explanations, interpretations, diagnosis, action guidance, and instructions for use of monitoring indications and development of meaningful reports. Permit stora...
	3. Software and Hardware: Compatible with that specified in Section 260913 "Electrical Power Monitoring and Control."


	2.10 BATTERY
	A. Description: Valve-regulated, recombinant, lead-calcium units, factory assembled in an isolated compartment of UPS cabinet, complete with battery disconnect switch.
	1. Arrange for drawout removal of battery assembly from cabinet for testing and inspecting.
	2. and inspecting.

	B. Seismic-Restraint Design: Battery racks, cabinets, assemblies, subassemblies, and components (and fastenings and supports, mounting, and anchorage devices for them) shall be designed and fabricated to withstand static and seismic forces.

	2.11 BASIC BATTERY MONITORING
	A. Description: Continuous, real-time capture of battery performance data.
	B. Battery Ground-Fault Detector: Initiates alarm when resistance to ground of positive or negative bus of battery is less than 5000 ohms.
	C. Battery compartment high-temperature detector initiates an alarm when smoke or a temperature greater than 167 deg F (75 deg C) occurs within the compartment.
	D. Battery compartment smoke/high-temperature detector initiates an alarm when smoke or a temperature greater than 167 deg F (75 deg C) occurs within the compartment.
	E. Annunciation of Alarms: At UPS control panel and remotely.

	2.12 ADDITIONAL BATTERY MONITORING
	A. Monitoring features and components shall include the following:
	1. Factory-wired sensing leads to cell and battery terminals and cell temperature sensors.
	2. Connections for data transmission via RS-485 link, and network interface and external signal wiring to electrical power monitoring and control equipment. External signal wiring and computer are not specified in this Section.
	3. USB ports for printer and accessories.
	4. PC-based software designed to store and analyze battery data, compile reports on individual-cell parameters and total battery performance trends, and provide data for scheduling and prioritizing battery maintenance.

	B. Performance: Automatically measure and electronically record the following parameters on a routine schedule and during battery discharge events. During discharge events, record measurements timed to nearest second; including measurements of the fol...
	1. Total battery voltage and ambient temperature.
	2. Individual-cell voltage, impedance, and temperature, and string current. During battery-discharging events such as utility outages, measures battery and cell voltages, battery string current and records values versus time to nearest second.
	3. Individual-cell electrolyte levels.


	2.13 BATTERY-CYCLE WARRANTY MONITORING
	A. Description: Electronic device, acceptable to battery manufacturer as a basis for warranty action, for monitoring of charge-discharge cycle history of batteries covered by cycle-life warranties.
	B. Performance: Automatically measure and record each discharge event, classify it according to duration category and total discharges according to warranty criteria, and display remaining warranted battery life on front panel display.
	C. Additional monitoring functions and features shall include the following:
	1. Measuring and Recording: Total voltage at battery terminal. Initiate an alarm for excursions outside the proper float-voltage level.
	2. Monitoring: Ambient temperature at battery; initiate an alarm if temperature deviates from normally acceptable range.
	3. Keypad on Device Front Panel: Provide access to monitored data using front panel display.
	4. Alarm Contacts: Arrange to initiate remote alarm for battery discharge events abnormal battery voltage or temperature.
	5. Memory: Store recorded data in nonvolatile electronic memory.
	6. Ethernet Port: Permits downloading of data to a PC.


	2.14 SOURCE QUALITY CONTROL
	A. Factory test complete UPS system before shipment. Use actual batteries that are part of final installation. Include the following:
	1. Test and demonstration of all functions, controls, indicators, sensors, and protective devices.
	2. Full-load test.
	3. Transient-load response test.
	4. Overload test.
	5. Power failure test.

	B. Observation of Test: Give 14 days' advance notice of tests and provide opportunity for Owner's representative to observe tests at Owner's choice.
	C. Report test results. Include the following data:
	1. Description of input source and output loads used. Describe actions required to simulate source load variation and various operating conditions and malfunctions.
	2. List of indications, parameter values, and system responses considered satisfactory for each test action. Include tabulation of actual observations during test.
	3. List of instruments and equipment used in factory tests.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for conditions affecting performance of the UPS.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. Verify installation conditions are representative of the conditions used in the coordination studies for the electrical system. Provide fuse protection according to Section 262813 "Fuses" if required for coordination with UPS overcurrent protective...

	3.2 INSTALLATION
	A. Comply with NECA 1.
	B. Wiring Method: Install cables in raceways and cable trays except within consoles, cabinets, desks, and counters and except in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may be used. Conceal raceway and c...
	1. Install plenum cable in environmental air spaces, including plenum ceilings.
	2. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and Boxes for Electrical Systems."

	C. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	D. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii. Install lacing bars and distribution spools.
	E. Maintain minimum clearances and workspace at equipment according to manufacturer's written instructions and NFPA 70.
	F. Connections: Interconnect system components. Make connections to supply and load circuits according to manufacturer's wiring diagrams unless otherwise indicated. Apply oxide inhibitor on battery terminals.

	3.3 GROUNDING
	A. Separately Derived Systems: If not part of a listed power supply for a data-processing room, comply with NFPA 70 requirements for connecting to grounding electrodes and for bonding to metallic piping near isolation transformer. Comply with requirem...
	B. Separately Derived Systems: If part of a listed power supply for a data-processing room, comply with manufacturer's written instructions that include grounding requirements in excess of NFPA 70 requirements for connecting to grounding electrodes an...

	3.4 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	1. Identify each battery cell individually.


	3.5 BATTERY EQUALIZATION
	A. Equalize charging of battery cells according to manufacturer's written instructions. Record individual-cell voltages.

	3.6 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	D. Perform tests and inspections.
	E. Tests and Inspections:
	1. Inspect interiors of enclosures, including the following:
	a. Inspect anchorage, alignment, grounding, and required clearances.
	b. Component type and labeling verification.
	c. Ratings of installed components.

	2. Test electrical and mechanical interlock systems for correct operation and sequencing.
	3. Inspect bolted electrical connections for high resistance using one or more of the following methods:
	a. Use of low-resistance ohmmeter according to Section 7.22.2.2 of NETA ATS.
	b. Verify tightness of accessible bolted electrical connections by calibrated torque-wrench method according to manufacturer's published data or Table 100.12 of NETA ATS.
	c. Perform thermographic survey according to Section 9 of NETA ATS.

	4. Test static transfer from inverter to bypass and back. Use normal load, if possible.
	5. Test dc undervoltage trip level on inverter input breaker. Set according to manufacturer's published data.
	6. Verify synchronizing indicators for static switch and bypass switches.
	7. Test automatic transfer switches.
	a. Verify settings and operation of control devices.
	b. Calibrate and set all relays and timers according to Section 7.9 of NETA ATS.
	c. Verify phase rotation, phasing, and synchronized operation as required by the application.
	d. Perform automatic transfer tests.
	1) Simulate loss of normal power.
	2) Return to normal power.
	3) Simulate loss of emergency power.
	4) Simulate all forms of single-phase conditions.

	e. Verify correct operation and timing of the following functions:
	1) Normal source voltage-sensing and frequency-sensing relays.
	2) Time delay on transfer.
	3) Alternative source voltage-sensing and frequency-sensing relays.
	4) Automatic transfer operation.
	5) Interlocks and limit switch function.
	6) Time delay and retransfer on normal power restoration.


	8. Test direct current system's batteries.
	a. Verify adequacy of battery support racks, mounting, anchorage, alignment, grounding, and clearances.
	b. Inspect spill containment installation. Measure charger float and equalizing voltage levels. Adjust to battery manufacturer's recommended settings.
	c. Verify all charger functions and alarms.
	d. Measure each cell voltage and total battery voltage with charger energized and in float mode of operation.
	e. Perform a load test according to manufacturer's published data or IEEE 450.
	f. Measure charger float and equalizing voltage levels. Adjust to battery manufacturer's recommended settings.
	g. Test values.
	1) Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by more than 50 percent of the lowest value.
	2) Charger float and equalize voltage levels shall be according to battery manufacturer's published data.
	3) The results of charger functions and alarms shall be according to manufacturer's published data.
	4) Cell voltages shall be within 0.05 V of each other or according to manufacturer's published data.
	5) Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by more than 50 percent of the lowest value.
	6) Cell internal ohmic values (resistance, impedance, or conductance) shall not vary by more than 25 percent between identical cells that are in a fully charged state.
	7) Results of load tests shall be according to manufacturer's published data or IEEE 450.


	9. Test communication of status and alarms to remote monitoring equipment.

	F. Seismic-restraint tests and inspections shall include the following:
	1. Inspect type, size, quantity, arrangement, and proper installation of mounting or anchorage devices.

	G. The UPS system will be considered defective if it does not pass tests and inspections.
	H. Record of Tests and Inspections: Maintain and submit documentation of tests and inspections, including references to manufacturers' written instructions and other test and inspection criteria. Include results of tests, inspections, and retests.
	I. Prepare test and inspection reports.
	J. Coordination with Specified UPS Monitoring Functions: Obtain printouts of built-in monitoring functions specified for the UPS and its components in this Section that are simultaneously recorded with portable instruments in this article.
	1. Provide the temporary use of an appropriate PC and printer equipped with required connections and software for recording and printing if such units are not available on-site.
	2. Coordinate printouts with recordings for monitoring performed according to this article, and resolve and report any anomalies in and discrepancies between the two sets of records.

	K. Monitoring and Testing Assistance by Contractor:
	1. Open UPS and electrical distribution and load equipment and wiring enclosures to make monitoring and testing points accessible for temporary monitoring probe and sensor placement and removal as requested.
	2. Observe monitoring and testing operations; ensure that UPS and distribution and load equipment warranties are not compromised.
	3. Perform switching and control of various UPS units, electrical distribution systems, and load components as directed by power quality specialist. Specialist shall design this portion of monitoring and testing operations to expose the UPS to various...
	4. Make repairs and adjustments to the UPS and to electrical distribution system and load components, and retest and repeat monitoring as needed to verify validity of results and correction of deficiencies.
	5. Engage the services of the UPS manufacturer's factory-authorized service representative periodically during performance testing operations for repairs, adjustments, and consultations.

	L. Documentation: Record test point and sensor locations, instrument settings, and circuit and load conditions for each monitoring summary and power disturbance recording. Coordinate simultaneous recordings made on UPS input and load circuits.



	263600 - TRANSFER SWITCHES
	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 automatic transfer switches rated 600 V and less, including the following:
	1. Remote annunciator system.
	2. Remote annunciator and control system.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for transfer switches.
	2. Include rated capacities, operating characteristics, electrical characteristics, and accessories.

	B. Shop Drawings:
	1. Include plans, elevations, sections, details showing minimum clearances, conductor entry provisions, gutter space, and installed features and devices.
	2. Include material lists for each switch specified.
	3. Single-Line Diagram: Show connections between transfer switch, power sources, and load; and show interlocking provisions for each combined transfer switch and bypass/isolation switch.
	4. Riser Diagram: Show interconnection wiring between transfer switches, bypass/isolation switches, annunciators, and control panels.


	1.4 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Data: Certificates, for transfer switches, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each type of product to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Features and operating sequences, both automatic and manual.
	b. List of all factory settings of relays; provide relay-setting and calibration instructions, including software, where applicable.



	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:
	1. Member company of NETA.
	a. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.



	1.7 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of transfer switch or transfer switch components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Time equal to the Generator set.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NEMA ICS 1.
	C. Comply with NFPA 99.
	D. Comply with NFPA 110.
	E. Comply with UL 1008 unless requirements of these Specifications are stricter.
	F. Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total system transfer, including tungsten filament lamp loads not exceeding 30 percent of switch ampere rating, unless otherwise indicated.
	G. Tested Fault-Current Closing and Short-Circuit Ratings: Adequate for duty imposed by protective devices at installation locations in Project under the fault conditions indicated, based on testing according to UL 1008.
	1. Where transfer switch includes internal fault-current protection, rating of switch and trip unit combination shall exceed indicated fault-current value at installation location.
	2. Short-time withstand capability for three cycles.

	H. Repetitive Accuracy of Solid-State Controls: All settings shall be plus or minus 2 percent or better over an operating temperature range of minus 20 to plus 70 deg C.
	I. Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-surge withstand capability requirements when tested according to IEEE C62.62. Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.
	J. Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or electric-motor-operated mechanism. Switches for emergency or standby purposes shall be mechanically and electrically interlocked in both directions to prevent simulta...
	K. Service-Rated Transfer Switch:
	1. Comply with UL 869A and UL 489.
	2. Provide terminals for bonding the grounding electrode conductor to the grounded service conductor.
	3. In systems with a neutral, the bonding connection shall be on the neutral bus.
	4. Provide removable link for temporary separation of the service and load grounded conductors.
	5. Surge Protective Device: Service rated.
	6. Ground-Fault Protection: Comply with UL 1008 for 4 pole bus.
	7. Service Disconnecting Means: Externally operated, manual mechanically actuated.

	L. Neutral Switching: See Contract Documents single line diagram.
	M. Neutral Terminal: Solid and fully rated unless otherwise indicated.
	N. Oversize Neutral: Ampacity and switch rating of neutral path through units indicated for oversize neutral shall be double the nominal rating of circuit in which switch is installed.
	O. Heater: Equip switches exposed to outdoor temperatures and humidity, and other units indicated, with an internal heater. Provide thermostat within enclosure to control heater.
	P. Battery Charger: For generator starting batteries.
	1. Float type, rated 2 A.
	2. Ammeter to display charging current.
	3. Fused ac inputs and dc outputs.

	Q. Annunciation, Control, and Programming Interface Components: Devices at transfer switches for communicating with remote programming devices, annunciators, or annunciator and control panels shall have communication capability matched with remote dev...
	R. Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Drawings, by color-code or by numbered or lettered wire and cable shrinkable sleeve markers at terminations. Color-coding and wire and cable markers are specified in Se...
	1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring indicated.
	2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or bottom entrance of feeder conductors as indicated.
	3. Control Wiring: Equipped with lugs suitable for connection to terminal strips.
	4. Accessible via [rear] [front] access.

	S. Enclosures: General-purpose NEMA 250, as noted on the drawings, complying with NEMA ICS 6 and UL 508, unless otherwise indicated.

	2.2 MOLDED-CASE-TYPE AUTOMATIC TRANSFER SWITCHES
	A. Match generator.
	B. Comply with Level 1 equipment according to NFPA 110.
	C. Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated current between active power sources.
	1. Limitation: Switches using contactor-based components are unacceptable.
	2. Switch Action: Double throw; mechanically held in both directions.
	3. Contacts: Silver composition or silver alloy for load-current switching.
	4. Conductor Connectors: Suitable for use with conductor material and sizes.
	5. Material: Tin-plated aluminum.
	6. Main and Neutral Lugs: Compression type.
	7. Ground Lugs and Bus-Configured Terminators: Compression type.
	8. Ground bar.
	9. Connectors shall be marked for conductor size and type according to UL 1008.

	D. Automatic Delayed-Transition Transfer Switches: Pauses or stops in intermediate position to momentarily disconnect both sources, with transition controlled by programming in the automatic transfer-switch controller. Interlocked to prevent the load ...
	1. Adjustable Time Delay: For override of normal-source voltage sensing to delay transfer and engine start signals for alternative source. Adjustable from zero to six seconds, and factory set for one second.
	2. Sources shall be mechanically and electrically interlocked to prevent closing both sources on the load at the same time.
	3. Fully automatic break-before-make operation with center off position.
	4. Fully automatic break-before-make operation with transfer when two sources have near zero phase difference.

	E. Automatic Transfer-Switch Controller Features:
	1. Controller operates through a period of loss of control power.
	2. Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-to-ground voltage on each phase. Pickup voltage shall be adjustable from 85 to 100 percent of nominal, and dropout voltage shall be adjustable from 75 to 98 percent of pickup val...
	3. Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. Pickup voltage shall be adjustable from 85 to 100 percent of nominal. Factory set for pickup at 90 percent. Pickup frequency shall be adjustable from 90 to 100 percent of nom...
	4. Time Delay for Retransfer to Normal Source: Adjustable from zero to 30 minutes, and factory set for 10 minutes. Override shall automatically defeat delay on loss of voltage or sustained undervoltage of emergency source, provided normal supply has b...
	5. Test Switch: Simulate normal-source failure.
	6. Switch-Position Pilot Lights: Indicate source to which load is connected.
	7. Source-Available Indicating Lights: Supervise sources via transfer-switch normal- and emergency-source sensing circuits.
	a. Normal Power Supervision: Green light with nameplate engraved "Normal Source Available."
	b. Emergency Power Supervision: Red light with nameplate engraved "Emergency Source Available."

	8. Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw contacts for each switch position, rated 10 A at 240-V ac.
	9. Transfer Override Switch: Overrides automatic retransfer control so automatic transfer switch will remain connected to emergency power source regardless of condition of normal source. Pilot light indicates override status.
	10. Engine Starting Contacts: One isolated and normally closed, and one isolated and normally open; rated 10 A at 32-V dc minimum.
	11. Engine Shutdown Contacts: Instantaneous; shall initiate shutdown sequence at remote engine-generator controls after retransfer of load to normal source.
	12. Engine Shutdown Contacts: Time delay adjustable from zero to five minutes, and factory set for five minutes. Contacts shall initiate shutdown at remote engine-generator controls after retransfer of load to normal source.
	13. Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine generator and transfers load to it from normal source for a preset time, then retransfers and shuts down engine after a preset cool-down period. Initiates exercise cyc...
	a. Exerciser Transfer Selector Switch: Permits selection of exercise with and without load transfer.
	b. Push-button programming control with digital display of settings.
	c. Integral battery operation of time switch when normal control power is unavailable.


	F. Remote Annunciator System:
	1. Source Limitations: Same manufacturer as transfer switch in which installed.
	2. Functional Description: Remote annunciator panel shall annunciate conditions for indicated transfer switches.
	3. Annunciation panel display shall include the following indicators:
	a. Sources available, as defined by actual pickup and dropout settings of transfer-switch controls.
	b. Switch position.
	c. Switch in test mode.
	d. Failure of communication link.

	4. Annunciator Panel: LED-lamp type with audible signal and silencing switch.
	a. Indicating Lights: Grouped for each transfer switch monitored.
	b. Label each group, indicating transfer switch it monitors, location of switch, and identity of load it serves.
	c. Mounting: Flush, modular, steel cabinet unless otherwise indicated.
	d. Lamp Test: Push-to-test or lamp-test switch on front panel.



	2.3 SOURCE QUALITY CONTROL
	A. Factory Tests: Test and inspect components, assembled switches, and associated equipment according to UL 1008. Ensure proper operation. Check transfer time and voltage, frequency, and time-delay settings for compliance with specified requirements. ...
	B. Prepare test and inspection reports.
	1. For each of the tests required by UL 1008, performed on representative devices, for emergency systems. Include results of test for the following conditions:
	a. Overvoltage.
	b. Undervoltage.
	c. Loss of supply voltage.
	d. Reduction of supply voltage.
	e. Alternative supply voltage or frequency is at minimum acceptable values.
	f. Temperature rise.
	g. Dielectric voltage-withstand; before and after short-circuit test.
	h. Overload.
	i. Contact opening.
	j. Endurance.
	k. Short circuit.
	l. Short-time current capability.
	m. Receptacle withstand capability.
	n. Insulating base and supports damage.




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Floor-Mounting Switch: Anchor to floor by bolting.
	1. Install transfer switches on cast-in-place concrete equipment base(s).
	2. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
	3. Provide workspace and clearances required by NFPA 70.

	B. Annunciator and Control Panel Mounting: Flush in wall unless otherwise indicated.
	C. Identify components according to Section 260553 "Identification for Electrical Systems."
	D. Set field-adjustable intervals and delays, relays, and engine exerciser clock.
	E. Comply with NECA 1.

	3.2 CONNECTIONS
	A. Wiring to Remote Components: Match type and number of cables and conductors to generator sets, control, and communication requirements of transfer switches as recommended by manufacturer.
	B. Wiring Method: Install cables in raceways and cable trays except within electrical enclosures. Conceal raceway and cables except in unfinished spaces.
	1. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and Boxes for Electrical Systems."

	C. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.
	D. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	E. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	F. Connect twisted pair cable according to Section 260523 "Control-Voltage Electrical Power Cables."
	G. Final connections to equipment shall be made with liquidtight, flexible metallic conduit no more than 18 inches (457 mm) in length.

	3.3 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform the following tests and inspections:
	1. After installing equipment, test for compliance with requirements according to NETA ATS.
	2. Visual and Mechanical Inspection:
	a. Compare equipment nameplate data with Drawings and Specifications.
	b. Inspect physical and mechanical condition.
	c. Inspect anchorage, alignment, grounding, and required clearances.
	d. Verify that the unit is clean.
	e. Verify appropriate lubrication on moving current-carrying parts and on moving and sliding surfaces.
	f. Verify that manual transfer warnings are attached and visible.
	g. Verify tightness of all control connections.
	h. Inspect bolted electrical connections for high resistance using one of the following methods, or both:
	1) Use of low-resistance ohmmeter.
	2) Verify tightness of accessible bolted electrical connections by calibrated torque-wrench method according to manufacturer's published data.

	i. Perform manual transfer operation.
	j. Verify positive mechanical interlocking between normal and alternate sources.
	k. Perform visual and mechanical inspection of surge arresters.
	l. Inspect control power transformers.
	1) Inspect for physical damage, cracked insulation, broken leads, tightness of connections, defective wiring, and overall general condition.
	2) Verify that primary and secondary fuse or circuit-breaker ratings match Drawings.
	3) Verify correct functioning of drawout disconnecting contacts, grounding contacts, and interlocks.


	3. Electrical Tests:
	a. Perform insulation-resistance tests on all control wiring with respect to ground.
	b. Perform a contact/pole-resistance test. Compare measured values with manufacturer's acceptable values.
	c. Verify settings and operation of control devices.
	d. Calibrate and set all relays and timers.
	e. Verify phase rotation, phasing, and synchronized operation.
	f. Perform automatic transfer tests.
	g. Verify correct operation and timing of the following functions:
	1) Normal source voltage-sensing and frequency-sensing relays.
	2) Engine start sequence.
	3) Time delay on transfer.
	4) Alternative source voltage-sensing and frequency-sensing relays.
	5) Automatic transfer operation.
	6) Interlocks and limit switch function.
	7) Time delay and retransfer on normal power restoration.
	8) Engine cool-down and shutdown feature.


	4. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-resistance tester. Include external annunciation and control circuits. Use test voltages and procedure recommended by manufacturer. Comply with manufacturer's specifie...
	a. Check for electrical continuity of circuits and for short circuits.
	b. Inspect for physical damage, proper installation and connection, and integrity of barriers, covers, and safety features.
	c. Verify that manual transfer warnings are properly placed.
	d. Perform manual transfer operation.

	5. After energizing circuits, perform each electrical test for transfer switches stated in NETA ATS and demonstrate interlocking sequence and operational function for each switch at least three times.
	a. Simulate power failures of normal source to automatic transfer switches and retransfer from emergency source with normal source available.
	b. Simulate loss of phase-to-ground voltage for each phase of normal source.
	c. Verify time-delay settings.
	d. Verify pickup and dropout voltages by data readout or inspection of control settings.
	e. Test bypass/isolation unit functional modes and related automatic transfer-switch operations.
	f. Perform contact-resistance test across main contacts and correct values exceeding 500 microhms and values for one pole deviating by more than 50 percent from other poles.
	g. Verify proper sequence and correct timing of automatic engine starting, transfer time delay, retransfer time delay on restoration of normal power, and engine cool-down and shutdown.

	6. Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power delivery from both sources.
	a. Verify grounding connections and locations and ratings of sensors.


	C. Coordinate tests with tests of generator and run them concurrently.
	D. Report results of tests and inspections in writing. Record adjustable relay settings and measured insulation and contact resistances and time delays. Attach a label or tag to each tested component indicating satisfactory completion of tests.
	E. Transfer switches will be considered defective if they do not pass tests and inspections.
	F. Remove and replace malfunctioning units and retest as specified above.
	G. Prepare test and inspection reports.
	H. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each switch. Remove all access panels so joints and connections are accessible to portable scanner.
	1. Instrument: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.
	2. Record of Infrared Scanning: Prepare a certified report that identifies switches checked and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.
	3. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each switch 11 months after date of Substantial Completion.


	3.4 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain transfer switches and related equipment.
	B. Training shall include testing ground-fault protective devices and instructions to determine when the ground-fault system shall be retested. Include instructions on where ground-fault sensors are located and how to avoid negating the ground-fault p...
	C. Coordinate this training with that for generator equipment.



	271000 Telecommunications Infrastructure R1
	PART 1 -  GENERAL
	1.1 WORK INCLUDED
	A. Materials, labor, equipment, testing, and documentation for a complete local area network (LAN) structured cabling system in accordance with the following published standards, hereinafter referred to as the “Standards”:
	B. ANSI/TIA/EIA 568A “Commercial Building Telecommunications Cabling Standard”.
	1. ANSI/TIA/EIA 569 “Commercial Building Standard for Telecommunications Pathways and Spaces”.
	2. EIA/TIA TSB-67 “Transmission Performance Specifications for Field Testing of UTP Cabling Systems”.
	3. ANSI/TIA/EIA 606 “Administration Standard for the Telecommunications Infrastructure of Commercial Buildings”.
	4. TIA/EIA 607 “Commercial Building Grounding and Bonding Requirements for Telecommunications”.
	5. ANSI/TIA/EIA-A-5.
	6. EIA/TIA TSB-95.
	7. TIA/EIA 568 - Commercial Building Telecommunication Cabling Standard.

	C. The scope of the LAN infrastructure includes the following:
	1. Provisioning of telecommunications equipment rooms and closets including:
	a. Main distribution facilities (MDF).
	b. Intermediate distribution facilities (IDF).

	2. Pathways including conduits, junction boxes, cable trays, ducts, wire-ways, cable supports, and cabling management systems.
	3. Freestanding floor and/or wall mounted equipment racks.
	4. Backbone cabling.
	5. Horizontal cabling.
	6. Telecommunication outlets and data jacks.
	7. Cross-connect fields, interconnect / patching equipment, patch-panels, patch cables, wiring blocks and cable terminations at the IDFs/MDFs.
	8. Documentation and labeling.
	9. Cable testing and reports.
	10. Terminal Backboard.
	11. Telecommunication Ground Bus Bar.
	12. The scope of work under this Section shall include any other work as might reasonably be implied as required, even though not specifically mentioned herein or shown on the drawings.


	1.2 Related Sections:
	A. Section 260500:Common Work Results for Electrical
	B. Section 260526: Grounding and Bonding
	C. Section 260533: Raceway and Boxes for Electrical Systems

	1.3 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years’ experience.
	B. Installer: Company specializing in installing products specified in this section with minimum three years’ experience.
	C. Testing Agency: Company member of International Electrical Testing Association and specializing in testing products specified in this section with minimum three years’ experience.
	D. The owner reserves the right to require the Contractor to remove from the project any such employee the Owner deems to be incompetent, careless or insubordinate.
	E. All clean up activity related to work performed will be the responsibility of the Low Voltage Contractor and must be completed daily before leaving the site.

	1.4 work not included
	A. Hubs, switches, routers, transceivers, and other active network equipment.
	B. Servers and workstation equipment.

	1.5 SUBMITTALS
	A. Backbone and horizontal cabling including but not limited to the following:
	1. Fiber-optic (FO) cables.
	2. Unshielded twisted pair (UTP) cables.

	B. Connectors, splices, and terminations used for FO and UTP cabling.
	C. Distribution equipment racks, frames, bracing, and anchors.
	D. Surface raceway, cable tray, and cable management systems.
	E. Cross-connect punch-down blocks, UTP modular patch-panels, FO management panels, and components.
	F. Telecommunication outlet jacks, boxes, bezels, modules, and cover-plates.

	1.6 COORDINATION
	A. Coordinate with Facilities Management on all new telecommunication connections. Verify exact location and existing products used.


	PART 2 -  MATERIALS
	2.1 Raceways, pathways, and boxes
	A. Provide conduit, wireway, cable-trays, junction boxes, and outlet boxes as indicated on the Drawings. Materials shall be in accordance with Specification Section 260500 in addition to specific requirements of the Standards.
	B. Provide pull-lines in both empty and partially occupied data and telecomm raceways. Partially occupied raceways are considered to be those that are filled to less than 40 percent of the cross sectional area of the raceway. Pull-line sizes and types...
	1. Conduits 1¼” and smaller: 3/16” polyester pre-measured printed tape, Greenlee Textron #434 or approved equal.
	2. Conduits 1½” and larger: 1/4” Kevlar pre-measured printed tape, Greenlee Textron #39243 or approved equal.
	3. Cable trays longer than ten feet in length: Rig continuous traveling pull-lines of 1/4” polypropylene between access points so as to allow multiple sequential cable installations over the life of the Project.

	C. Provide rough-in outlet boxes for data and telecomm outlets in size 4-11/16” square by 2-1/8” deep with single gang plaster rings. Select special knockout provisions to match the conduit entries indicated on the Drawings.
	D. Multiple fabric cell flexible innerduct for new and future cable installations. Maxcell or equal.

	2.2 TERMINAL BACKBOARDS
	A. 3/4" exterior grade plywood, finished on one side. Furnish in 4’ x 8’ sheets and cut to fit the available space.

	2.3 Equipment racks
	A. MDF/IDF: Standard EIA 19”, floor mounted, 2-post, 72” high.  Provide mounting brace for anchorage to the wall and/or floor. Provide mounting brackets, fan and power strip. Provide shelving as necessary to accommodate equipment installed.
	B. Enclosed MDF/IDF: Enclosed standard EIA 19”, floor mounted, 72” high. Cooper B-Line V-line frames V4229 or equal.  Provide mounting brace for anchorage to the wall and/or floor. Provide mounting brackets, fan and power strip. Provide High flow vent...
	C. Enclosed Wall mounted IDF cabinet:  19” EIA, wall mount cabinet.  Tripp-Lite SRW12UHD or approved equal. Provide blocking and mounting brace for anchorage to the wall. Provide mounting brackets, fan and power strip. Provide shelving as necessary to...

	2.4 Cable tray and rack systems
	A. Ceiling mounted 18-inch fiber rated rack for cable management. Copper, B-line “Flextray”. Length as shown.
	B. Wall mounted half-rack where shown on drawings and for cable management in IT room: Extruded aluminum construction, 3” loading depth, 9” rungs on 6” spacing, flush mounted without spacers or brackets, B-Line “HALF-RACK” #C3A1H06-09-length as shown....

	2.5 patch panels and cross-connects
	A. All UTP components shall be rated to CAT-6A including cable, outlets, terminations, and patch panels.
	B. Fiber optic (FO) components:
	1. Fiber Optic termination panels, wall mounted: FS – FHD 2 X Cassette Wall Mount Enclosure or equal.
	2. Fiber Optic high density, rack mounted: FD – 1U 4 XFHD capable of up to 144 fibers or equal.

	C. Unshielded twisted pair (UTP) components:
	1. Cat 6A UTP termination panels, 48 port, rack-mounted: Panduit #CPP48WBLY or equal.
	2. Cat 6A UTP termination modules, T568B (RJ45 type): Panduit #CJS6X88TG-X (color per scheme) or equal.

	D. Inter-Connect patch Cords:  Four twisted-pair stranded, Category 6A Enhanced Power Sum, 24 AWG copper conductors.  Individual conductors PVC jacketed.  Connector plug shall be polarized to prevent polarity reversal or split pairs, and shall be fact...
	1. The Contractor shall complete data interconnects between patch panels and Owner-provided active network electronics.
	2. Minimum performance specifications:
	a. The data equipment inter-connect cable must meet the impedance, attenuation and NEXT requirements for Category 6A Horizontal Cable of EIA / TIA 568 B.


	E. Cross-Connect Wire:  One and Two twisted pair, 24 AWG solid copper conductors.  Individual conductors PVC jacketed.  One pair shall be yellow/blue color code and 2 twisted pairs shall be red/blue and red/orange coded.  Must be UL listed for use as ...
	1. Contractor to assist Owner to perform all voice cross-connects.
	2. Minimum performance specifications:
	a. Cross-connect wire used on “voice” (telephone) cross-connects must meet the EIA/TIA 568 B impedance, attenuation and NEXT requirements for Category 3 horizontal cable.


	F. Cable management components:.
	1. Vertical cable management, 4”x5” plastic wiring duct, front and rear: Cooper B-line #SB860 (on sides of racks) or equal.
	2. Horizontal cable management, 3”x3” plastic wiring duct on front, 2”x4” plastic wiring duct on rear, 2 rack space unit: Cooper B-line #SB870 (required between patch panels and at top and bottom) or equal.
	3. Cable ties: Velcro type, Panduit HLT or HLS series or equal.


	2.6 Fiber Optic (Fo) Cable
	A. Indoor Fiber Optic backbone cable: MTP\MPO cable assemblies, Fiber mode: OS2 9/125(m,
	B. Outside Plant Fiber Optic backbone cable: 6-strand, 62.5/125 (m, multi-mode, riser type, black jacket, ripcord, Berk-Tek #OPD006GB3510/25 or equal.
	C. Buffer Tube Fan-Out Assemblies:  Siecor BTF or equal.
	D. Other Fiber Optic cable: As indicated on the Drawings.

	2.7 UNSHIELDED TWISTED PAIR (Utp) CABLE
	A. Category 6A UTP cable: Unshielded, 4 twisted-pair, 24 AWG copper, Category 6A, NEC Article 800 type CMR rated, non-plenum type, tested to 550MHz, Superior Essex DataGain Category 6, #6H-246-xA, or equal, color per established scheme or at owners IT...
	B. Other UTP cable: As indicated on the Drawings.

	2.8 telecommunications OUTLETS & data jacks
	A. Where individual wall data outlets are indicated, provide 4-port, single-gang outlets with bezels, adapters, faceplates, and Category 6, RJ45 modules. The actual quantity and configuration of activations shall be as scheduled on the Drawings.
	1. Faceplate bezel: Panduit #CBEIW or equal.
	2. Sloped inserts: Panduit #CHS2IW-X or equal.
	3. Blank inserts: Panduit #CHB2IW-X or equal.
	4. Modular jacks, T568B (RJ45 type): Panduit # CJS6X88TG-X or equal (color per scheme).

	B. Where data outlets in modular furniture are indicated provide surface mounted boxes for outlets, and Category 6A, RJ45 modules. The actual quantity and configuration of activations shall be as scheduled on the Drawings.
	1. Boxes shall be Panduit CBXC4X-A or equal.
	2. Modular jacks, T568B (RJ45 type): Panduit # CJS6X88TG-X or equal (color per scheme).

	C. Where data outlets in Wiremold 5400 surface raceway are indicated, provide 4-port, single-gang outlets with brackets, adapters, faceplates, and Category 6A, RJ45 modules. The actual quantity and configuration of activations shall be as scheduled on...
	1. “Decora” style frame for twin style wireway covers: Panduit #CFG4IW or equal.
	2. Modular jacks, T568B (RJ45 type): Panduit # CJS6X88TG-X or equal (color per scheme).
	3. Provide matching, coordinated, Wiremold faceplate.

	D. Provide surface mounted boxes for outlets installed using surface mounted conduit or wireway. Size the box for the largest required conduit or wireway entry. Provide single gang outlet with accessories and faceplates to match in appearance to flush...
	E. Single data outlets that must be concealed in under-floor duct or attached inconspicuously to furniture or casework shall be fastened with low profile, two module, surface mount boxes. In no case shall cable data or telecom cabling be directly term...
	1. Outlets box: Panduit #CBXJ2IW-A or equal.
	2. Modular jacks, T568B (RJ45 type): Panduit # CJS6X88TG-X or equal (color per scheme).

	F. Verify the color selection of data and telecommunications devices in the finished environment with the government’s representative prior to installation.


	PART 3 -  EXECUTION
	3.1 cable and wire installation
	A. This contractor shall be responsible for the provision and installation of all data and voice cables including all supports, hangers, and hardware necessary for a complete installation.  Under no circumstances shall cables be laid on the suspended ...
	B. Cable distances from patch panels to data outlet shall not exceed 295 feet.  This contractor is responsible to ensure the distance specified is not exceeded.
	C. Care shall be exercised in routing both station and backbone/tie cables so as to avoid areas where sources of high levels of EMI (such as electric motors, transformers and fluorescent lighting fixtures) may exist.  Maintain a minimum distance of 12...
	D. Each station cable shall be “home run” (no splices or cross connection points) between jacks and patch panels.
	E. All openings or raceway transitions through firewalls and floors shall utilize UL listed fire-rated penetrations.
	F. Allow slack in Category 6A Cable bundles at entrances and exits of conduit sleeves and at transitions from “J” hooks to cable trays.  Never pull cables tight at cable tray transitions; doing so may damage the cables by crimping them on the cable tr...
	G. Keep the cable evenly distributed within the cable tray.  Do not allow the cables or bundles to be pulled tight against the splines or to be unevenly balanced on one side of the tray.

	3.2 Raceways, pathways, and boxes
	A. Install conduit, wireway, j-hooks, cable-trays, junction boxes, and outlet boxes as indicated on the Drawings. Installation methods shall be in accordance with Section 260533: Raceway and Boxes for Electrical Systems in addition to the specific req...
	B. FIRE AND SMOKE PARTITION PENETRATIONS
	1. Conduit sleeves shall be provided as part of this contract as a means of routing cables through fire-rated walls and floors.  Openings in sleeves and conduits used for system cables and those that remain (empty) spare shall be sealed with an approv...


	3.3 terminations and splices
	A. Perform terminations and splices of backbone and horizontal cabling at each the IDF and station outlets. Splices and terminations shall be performed only by competent technicians proficient in latest standardized procedures.
	B. Fiber Optic splices shall be performed by means of the thermal fusion splicing method.  Maximum allowable average splice loss shall be 0.05 dB.  Maximum allowable absolute splice loss shall be 0.15 dB.  Maximum allowable reflectance shall be –65dB.
	C. Fiber Optic terminations shall be performed by means of the UV-cure, Epoxy and Polish, or other comparable methods.  Maximum allowable average insertion loss shall be 0.15 dB. Maximum allowable absolute splice loss shall be 0.30 dB.  Maximum allowa...
	D. Category 6A UTP cabling terminations shall be performed using the insulation displacement contact (IDC) method. Take special care to observe jacket cut-back and pair twist requirements to preserve the performance of data cabling.
	E. Route, lace, and support both FO and UTP cabling in accordance with the Standards.  Observe published bending radius and pulling tension limitations during installation.
	F. The entire UTP channel shall be installed, terminated, and tested to meet or exceed CAT-6A standards.
	G. Provide a minimum of 7’ slack for UTP cable at each MDF/IDF, provide 5’ slack above ceiling in a single loop (do not coil), and 1’ slack at data outlets to allow for adds/moves/changes.
	H. Provide a service loop for FO cable at each MDF/IDF consisting of a minimum of 15’ of cable at or above the ceiling in the vicinity of the termination rack.

	3.4 Terminal backboards and equipment racks
	A. Fasten backboards securely to the structural wall framing. Provide blocking between wall studs or metal framing prior to application of wall finishes where substantial support cannot be obtained for the wall framing alone. Install the board with th...
	B. Anchor freestanding equipment racks to the building floor with 3/8” x 3” lag screws or concrete expansion wedge anchors fastened through the base plate.  Provide a minimum of four (4) anchors per rack. In addition racks over 47” high shall be tied ...

	3.5 telecommunications OUTLETS & data jacks
	A. Provide flush, large, double gang, back-boxes with single gang plaster rings for mounting of telecommunications outlets in finished walls.
	B. Where station outlets are indicated with voice and data services combined, use a different color jack for each service. The jack color assignments shall be consistent throughout the entire Project.
	C. Unless otherwise indicated, wire Category 6A, UTP data jacks to the TIA 568B wiring configuration.
	D. Surface mounted devices shall only be used if shown on drawings or directed by Superintendent.
	E. Each outlet location shall be identified with a distinct callout and identified on each cable.

	3.6 Labeling: Labeling shall include, but not be limited to:
	A. Labeling telecommunications outlet faceplates;
	B. Labeling station cables;
	C. Labeling terminal blocks;
	D. Labeling fiber optic cable sheaths:
	E. Labeling of all grounding conductors and ground bars in the Intermediated Distribution Facilities (IDFs) and Main Distribution Facility (MDF).
	F. Station Cables/FO:
	1. All labels shall be polyester with white color.
	2. Station Cables: All labels shall be at least 1.00- inches in width and 1.33-inch in length; with a 0.5-inch x 1-inch printable area;
	3. Fo Cables: All labels shall be at least 1.87- inches in width and 3.167-inch in length; with a 0.5-inch x 1-inch printable area.
	4. Labels shall have an adhesive backing.
	5. Labels shall be attaché to cable sheaths by wrapping around the sheath with the adhesive back self-laminating portion.
	6. Labels shall be laser printed with the labeling scheme as specified.

	G. Cable / outlet / jack / termination identification:
	1. Each copper cable, its associated 568A jack at the outlet, and the associated C-4 connecting block on the terminal block or patch panel shall be labeled with a unique identifier consisting of the following:
	a. The IDF room number where the station cable is terminated, ###.
	b. The end user room number in which the 4-pair cable is terminated and the telecommunications outlet is located, ###.
	c. A 3-digit serial number, rest to 001 for each room, which sequentially identifies each telecommunications jack / cable in a room, ###.
	d. The type of service provided by a Particular cable, either D for data or V for voice.

	2. Example of IDF 107, user room 129, jack /cable number 1:  107-129-001-D


	3.7 TESTING and documentation
	A. Fiber Optic (FO) cable: Conduct performance testing of fiber optic cable in accordance with EIA/TIA standardized procedures.  Use Optical Time Domain Reflectometer (OTDR) and Optical Loss Test Sets (OLTS) that have been calibrated against National ...
	B. Testing for Fiber Optic (FO) cable shall be in accordance with ANSI/TIA/EIA-526-7 and ANSI/TIA/EIA-526-14 and TSB-72
	C. Fiber Optic cable shall meet the performance criteria as stipulated in the table below and as amended by the latest applicable Standards.  Replace, re-splice, or re-terminate cables that do not meet the specified performance criteria.  Retest and d...
	D. Tests on FO cables shall be conducted on individual fibers from origination point to termination point; Duplex “Loop-back” testing is not acceptable.
	E. Retail copies of the Cable Manufacturer’s test results for each reel of FO cable as follows: Provide copies if requested.
	1. Bandwidth/Dispersion test data.
	2. Index of Refraction.
	3. Cable length and reel data.

	F. Prepare a type written or hardcopy printout of the report, including OTDR traces, for each cable tested. Provide copies if requested.
	G. Testing for UTP cable shall follow TSB-95 and shall include the following: Return Loss, PS-ELFEXT, Far-end crosstalk, Power sum far-end crosstalk, Power sum near-end crosstalk, ACR, Delay, and Delay Skew. Testing shall include both Basic Link and L...
	1. Characteristic impedance: 100 ohms (15% from 1 MHz to 100 MHz, (22% from 100 MHz to 200 MHz, (25% from 200 MHz to 250 MHz, (32% from 250 MHz to 350 MHz.
	2. Minimum ACR: 26dB at 100 MHz and 7dB at 250 MHz.
	3. Attenuation is given as the maximum allowable attenuation in dB per 100m for the worst pair in the cable.
	4. NEXT (near end cross talk) is given as the minimum allowable NEXT loss in dB for the worst pair in the cable.

	H. Horizontal UTP cable connections shall meet the performance criteria as stipulated in the latest applicable Standards. Replace, re-splice, or re-terminate cables that do no meet the specified performance criteria. Retest and document the replacemen...

	3.8 identification and cabling management
	A. Permanently and clearly identify individual cables, fibers, and grounding conductors at outlets, terminations, and cross connects in accordance with TIA/EIA 606 standards.
	B. Clearly identify each cable at IDF and outlet location.
	C. Identify at the following locations:
	1. Within 12 inches of the point that the cable exits the top or bottom of the 110P-type terminal block column.
	2. Within 12 inches of the point that the cable enters a splice.
	3. At 40-foot intervals above T-Bar ceilings.
	4. At pull boxes
	5. Within 12 inches of the point that the cable enters or exits wall and floor sleeves.

	D. Cable pair identification:
	1. Identify all riser cable pairs in 5-pair increments on a 110 terminal block designation strip.  The numbering shall be 4 digits beginning with “0001” and continuing through “0800”.  The Contractor shall provide white, laser printer generated design...
	2. Identify all riser cable pairs in 5-pair increments on 25-pair connectors.  The numbering shall be 4 digits beginning with “0001” and continuing through “0800”.

	E. Warning Tags:  At each location where fiber cable is exposed, it shall be marked with warning tags.  These tags shall be yellow or orange in color, and shall contain the warning:  “CAUTION FIBER OPTIC CABLE”.  The text shall be permanent, black, bl...
	F. Develop a record keeping system for the Project that tracks the location, use, and status of telecommunications and LAN Infrastructure components and equipment.
	G. Prepare a report that cross references the linkages between the various components and equipment.
	H. Prepare a computer or paper based administration system that documents the above elements. Provide three copies of the system to the government’s representative.
	I. For facilities with a functional Telecommunications Administration System in place, prepare the required reports in a compatible format, and coordinate the government’s IT personnel in the preparation and execution of the reports.

	3.9 TRAINING AND CROSS CONNECTIONS
	A. The Contractor shall provide a minimum of (1) person for a minimum of (8) man-hours beginning with the first scheduled move-in date to train Owner personnel in maintenance and repair of cabling system.  This technician shall also assist the Owner i...

	3.10 RECORD DRAWINGS
	A. The project record drawings shall show the types, locations, cable numbers and pair counts of installed twisted-pair cable.



	311000 - SITE CLEARING
	SECTION 311000 - SITE CLEARING
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DEFINITIONS
	A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.
	B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil; the zone where plant roots grow.
	D. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

	1.3 MATERIAL OWNERSHIP
	A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.4 FIELD CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	B. Utility Locator Service: Notify utility locator service for area where Project is located before site clearing.
	C. Do not commence site clearing operations until temporary erosion- and sedimentation-control measures are in place.
	D. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist.


	PART 2 - PRODUCTS
	PART 3 - EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Protect existing site improvements to remain from damage during construction.

	3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and sedimentation-control Drawings and requ...
	B. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross protection zones.
	C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	D. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed during removal.

	3.3 EXISTING UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed.
	B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	C. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others, unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	D. Excavate for and remove underground utilities indicated to be removed.

	3.4 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.

	3.5 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to depth  of 6 inches in a manner to prevent intermingling with underlying subsoil or other waste materials.

	3.6 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

	3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.



	312000 - EARTH MOVING
	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. Excavating and filling for rough grading the Site.
	2. Preparing subgrades for slabs-on-grade
	3. Drainage course for concrete slabs-on-grade.
	4. Subbase course for concrete walks pavements.
	5. Subbase course and base course for asphalt paving.


	1.3 DEFINITIONS
	A. Backfill: Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill: Backfill placed over initial backfill to fill a trench.

	B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Architect. Authorized additional excavation and replacement material will be paid for according to Contract provisions fo...
	2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length.
	3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Architect. Unauthorized excavation, as well as remedial work directed by Architect, shall be without additional compensation.

	G. Fill: Soil materials used to raise existing grades.
	H. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	I. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	K. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services within buildings.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct preexcavation conference at Project site.
	1. Review methods and procedures related to earthmoving, including, but not limited to, the following:
	a. Personnel and equipment needed to make progress and avoid delays.
	b. Coordination of Work with utility locator service.
	c. Coordination of Work and equipment movement with the locations of tree- and plant-protection zones.
	d. Extent of trenching by hand or with air spade.
	e. Field quality control.


	B. Product Data: For each type of the following manufactured products required:
	1. Warning tapes.

	C. Samples for Verification: For the following products, in sizes indicated below:
	1. Geotextile: 12 by 12 inches.
	2. Warning Tape: 12 inches long; of each color.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified testing agency.
	B. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as follows:
	1. Classification according to ASTM D 2487.
	2. Laboratory compaction curve according to ASTM D 698.

	C. Preexcavation Photographs or Videotape: Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by earth-moving operations. Submit before earth moving begins.

	1.6 QUALITY ASSURANCE
	A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and ASTM D 3740 for testing indicated.

	1.7 FIELD CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth-moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property: Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Architect.

	C. Utility Locator Service: Notify "Call Before You Dig" for area where Project is located before beginning earth-moving operations.
	D. Do not commence earth-moving operations until temporary site fencing and erosion- and sedimentation-control measures are in place.
	E. Do not commence earth-moving operations until plant-protection measures are in place.
	F. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	G. Do not direct vehicle or equipment exhaust towards protection zones.
	H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials, vegetation, and oth...
	1. Liquid Limit: less than 40
	2. Plasticity Index: less than 15

	C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487 Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to AASHTO M 145, or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No....
	E. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 294/D 2940M 0; with at least 95 percent passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 ...
	F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. ...
	G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 percent passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.
	H. Drainage Course: Narrowly graded mixture of crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and zero to 5 percent passing a No. 8 sieve.
	I. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch sieve and zero to 5 percent passing a No. 4 sieve.
	J. Sand: ASTM C 33/C 33M; fine aggregate.
	K. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

	2.2 ACCESSORIES
	A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously inscribed with a description of the utility; colored as follows:
	1. Red: Electric.
	2. Yellow: Gas, oil, steam, and dangerous materials.
	3. Orange: Telephone and other communications.
	4. Blue: Water systems.
	5. Green: Sewer systems.

	B. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of the utilit...
	1. Red: Electric.
	2. Yellow: Gas, oil, steam, and dangerous materials.
	3. Orange: Telephone and other communications.
	4. Blue: Water systems.
	5. Green: Sewer systems.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth-moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth-moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary protection before placing subsequent materials.

	3.2 DEWATERING
	A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas. Do not allow water to accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.


	3.3 EXPLOSIVES
	A. Explosives: Do not use explosives.
	B. Explosives: Obtain written permission from authorities having jurisdiction before bringing explosives to Project site or using explosives on Project site.
	1. Perform blasting without damaging adjacent structures, property, or site improvements.
	2. Perform blasting without weakening the bearing capacity of rock subgrade and with the least-practicable disturbance to rock to remain.


	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials, and obstructions. No changes in the Contract S...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.

	B. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned by Architect. The Contract Sum will be adjusted for rock ex...
	1. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; and soil, boulders, and other materials not classified as rock or unauthorized excavation.
	a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not classified as rock excavation is earth excavation.



	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other constr...
	1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Pile Foundations: Stop excavations 6 to 12 inches above bottom of pile cap before piles are placed. After piles have been driven, remove loose and displaced material. Excavate to final grade, leaving solid base to receive concrete pile caps.
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures: Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch. Do not disturb bottom of excavations intended as bearing surfaces.

	B. Excavations at Edges of Tree- and Plant-Protection Zones:
	1. Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and subgrades. If excavating by hand, use narrow-tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not use mechanica...
	2. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and Plant Protection."


	3.6 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.7 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit unless otherwise indicated.
	1. Clearance:  12 inches each side of pipe or conduit.

	C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Re...
	1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.
	2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support bottom 90 degrees of pipe or conduit circumference. Fill depressions with tamped sand backfill.
	3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support conduit on an undisturbed subgrade.
	4. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.

	D. Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations to allow for bedding course. Hand-excavate deeper for bells of pipe.
	1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.

	E. Trenches in Tree- and Plant-Protection Zones:
	1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.
	3. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and Plant Protection."


	3.8 SUBGRADE INSPECTION
	A. Notify Architect when excavations have reached required subgrade.
	B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Authorized additional excavation and replacement material will be paid for according to Contract provisions for changes in the Work.
	D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Architect, without additional compensation.

	3.9 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, with 28-day compressive strength of 2500 psi, ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect.


	3.10 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations. Do not store within drip line of remaining trees.


	3.11 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, dampproofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring, bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.12 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings. Concrete is specified in Section 033000 "Cast-in-Place Con...
	D. Backfill voids with satisfactory soil while removing shoring and bracing.
	E. Initial Backfill:
	1. Soil Backfill: Place and compact initial backfill of subbase material, free of particles larger than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit.
	a. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit. Coordinate backfilling with utilities testing.

	2. Controlled Low-Strength Material: Place initial backfill of controlled low-strength material to a height of 12 inches over the pipe or conduit. Coordinate backfilling with utilities testing.

	F. Final Backfill:
	1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade elevation.
	2. Controlled Low-Strength Material: Place final backfill of controlled low-strength material to final subgrade elevation.

	G. Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.13 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.14 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.15 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 6” in loose depth for material compacted by heavy compaction equipment and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698:
	1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches of existing subgrade and each layer of backfill or fill soil material at 95 percent.
	2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 95 percent.
	3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 85 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 95 percent.


	3.16 GRADING
	A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish subgrades to elevations required to achieve indicated finish elevations, within the following subgrade tolerances:
	1. Turf or Unpaved Areas: Plus or minus 1 inch.
	2. Walks: Plus or minus 1 inch.
	3. Pavements: Plus or minus 1/2 inch.

	C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-foot straightedge.

	3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. Place base course material over subbase course under hot-mix asphalt pavement.
	2. Shape subbase course and base course to required crown elevations and cross-slope grades.
	3. Place subbase course and base course 6 inches or less in compacted thickness in a single layer.
	4. Place subbase course and base course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	5. Compact subbase course and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than per drawings.


	3.18 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a qualified special inspector to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material classification and maximum lift thickness comply with requirements.
	3. Determine, during placement and compaction, that in-place density of compacted fill complies with requirements.

	B. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities. Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade wi...
	E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed at the following locations and frequencies:
	1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill layer, at least one test for every 2000 sq. ft. or less of paved area or building slab but in no case fewer than three tests.
	2. Trench Backfill: At each compacted initial and final backfill layer, at least one test for every 50 feet or less of trench length but no fewer than two tests.

	F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.19 PROTECTION
	A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.20 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or spread soil as directed by Architect.
	1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.




	321216 - ASPHALT PAVING
	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. Cold milling of existing asphalt pavement.
	2. Hot-mix asphalt patching.
	3. Hot-mix asphalt paving.
	4. Hot-mix asphalt overlay.
	5. Asphalt curbs.
	6. Asphalt traffic-calming devices.
	7. Asphalt surface treatments.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review methods and procedures related to hot-mix asphalt paving including, but not limited to, the following:
	a. Review proposed sources of paving materials, including capabilities and location of plant that will manufacture hot-mix asphalt.
	b. Review requirements for protecting paving work, including restriction of traffic during installation period and for remainder of construction period.



	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include technical data and tested physical and performance properties.
	2. Job-Mix Designs: Certification, by authorities having jurisdiction, of approval of each job mix proposed for the Work.
	3. Job-Mix Designs: For each job mix proposed for the Work.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturer.
	B. Material Certificates: For each paving material.
	C. Material Test Reports: For each paving material, by a qualified testing agency.
	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by authorities having jurisdiction or the DOT of state in which Project is located.
	B. Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing indicated.
	C. Regulatory Requirements: Comply with materials, workmanship, and other applicable requirements of of CALTRANS for asphalt paving work.
	1. Measurement and payment provisions and safety program submittals included in standard specifications do not apply to this Section.


	1.7 FIELD CONDITIONS
	A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively damp, if rain is imminent or expected before time required for adequate cure, or if the following conditions are not met:
	1. Prime Coat: Minimum surface temperature of 60 deg F (15.6 deg C).
	2. Tack Coat: Minimum surface temperature of 60 deg F (15.6 deg C).
	3. Slurry Coat: Comply with weather limitations in ASTM D 3910.
	4. Asphalt Base Course: Minimum surface temperature of 40 deg F (4.4 deg C) and rising at time of placement.
	5. Asphalt Surface Course: Minimum surface temperature of 60 deg F (15.6 deg C) at time of placement.



	PART 2 -  PRODUCTS
	2.1 MIXES
	A. Asphalt concrete shall be hot bituminous plant mix (commercial source) per CALTRANS 3/4 inch maximum (medium) PG 64-16, type b.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that subgrade is dry and in suitable condition to begin paving.
	B. Compact all grade and subgrade to 95% relative compaction
	1. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as directed.

	C. Proceed with paving only after unsatisfactory conditions have been corrected.

	3.2 PATCHING
	A. Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section to sound base. Excavate rectangular or trapezoidal patches, extending 12 inches (300 mm) into perimeter of adjacent sound pavement, unless otherwise indicated. Cut ...
	1. Pump hot undersealing asphalt under rocking slab until slab is stabilized or, if necessary, crack slab into pieces and roll to reseat pieces firmly.
	2. Remove disintegrated or badly cracked pavement. Excavate rectangular or trapezoidal patches, extending into perimeter of adjacent sound pavement, unless otherwise indicated. Cut excavation faces vertically. Recompact existing unbound-aggregate base...

	B. Placing Patch Material: Fill excavated pavement areas with hot-mix asphalt base mix for full thickness of patch and, while still hot, compact flush with adjacent surface.
	C. Placing Patch Material: Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact. Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces.

	3.3 SURFACE PREPARATION
	A. General: Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces. Ensure that prepared subgrade is ready to receive paving.
	B. Herbicide Treatment: Apply herbicide according to manufacturer's recommended rates and written application instructions. Apply to dry, prepared subgrade or surface of compacted-aggregate base before applying paving materials.
	1. Mix herbicide with prime coat if formulated by manufacturer for that purpose.

	C. Cutback Prime Coat: Apply uniformly over surface of compacted unbound-aggregate base course at a rate of 0.15 to 0.50 gal./sq. yd. (0.7 to 2.3 L/sq. m). Apply enough material to penetrate and seal, but not flood, surface. Allow prime coat to cure.
	1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over surface to blot excess asphalt. Use enough sand to prevent pickup under traffic. Remove loose sand by sweeping before pavement is placed and after volatiles ...
	2. Protect primed substrate from damage until ready to receive paving.

	D. Emulsified Asphalt Prime Coat: Apply uniformly over surface of compacted unbound-aggregate base course at a rate of 0.10 to 0.30 gal./sq. yd. per inch depth (0.5 to 1.40 L/sq. m per 25 mm depth). Apply enough material to penetrate and seal, but not...
	1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over surface to blot excess asphalt. Use enough sand to prevent pickup under traffic. Remove loose sand by sweeping before pavement is placed and after volatiles ...
	2. Protect primed substrate from damage until ready to receive paving.

	E. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove spillages and clean affected surfaces.


	3.4 PLACING HOT-MIX ASPHALT
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation of mix. Place each course to required grade, cross section, and ...
	1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated.
	2. Place hot-mix asphalt surface course in single lift.
	3. Spread mix at a minimum temperature of 250 deg F (121 deg C).
	4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes unless otherwise indicated.
	5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.

	B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a lesser width are required.
	1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips. Overlap mix placement about 1 to 1-1/2 inches (25 to 38 mm) from strip to strip to ensure proper compaction of mix along longitudin...
	2. Complete a section of asphalt base course before placing asphalt surface course.

	C. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth surf...

	3.5 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 6 inches (150 mm).
	3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm).
	4. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
	5. Compact asphalt at joints to a density within 2 percent of specified course density.


	3.6 COMPACTION
	A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement. Compact hot-mix paving with hot, hand tampers or with vibratory-plate compactors in areas inaccessible to rollers.
	1. Complete compaction before mix temperature cools to 185 deg F (85 deg C).

	B. Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and outside edge. Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness. Correct laydown and rolling operations to co...
	C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-mix asphalt course has been uniformly compacted to the following...
	1. Average Density: 95 percent of reference laboratory density according to ASTM D 6927, but not less than 94 percent or greater than 100 percent.
	2. Average Density: 92 percent of reference maximum theoretical density according to ASTM D 2041, but not less than 90 percent or greater than 96 percent.

	D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping: While surface is being compacted and finished, trim edges of pavement to proper alignment. Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs: Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt. Compact by rolling to specified density and surface smoothness.
	G. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.7 INSTALLATION TOLERANCES
	A. Pavement Thickness: Compact each course to produce the thickness indicated within the following tolerances:
	1. Base Course: Plus or minus 1/2 inch (13 mm).
	2. Surface Course: Plus 1/4 inch (6 mm), no minus.

	B. Pavement Surface Smoothness: Compact each course to produce a surface smoothness within the following tolerances as determined by using a 10-foot (3-m) straightedge applied transversely or longitudinally to paved areas:
	1. Base Course:  1/4 inch (6 mm).
	2. Surface Course:  1/8 inch (3 mm).
	3. Crowned Surfaces: Test with crowned template centered and at right angle to crown. Maximum allowable variance from template is 1/4 inch (6 mm).

	C. Asphalt Traffic-Calming Devices: Compact and form asphalt to produce the contour indicated and within a tolerance of plus or minus 1/8 inch (3 mm) of height indicated above pavement surface.

	3.8 SURFACE TREATMENTS
	A. Fog Seals: Apply fog seal at a rate of 0.10 to 0.15 gal./sq. yd. (0.45 to 0.7 L/sq. m) to existing asphalt pavement and allow to cure. With fine sand, lightly dust areas receiving excess fog seal.
	B. Slurry Seals: Apply slurry coat in a uniform thickness according to ASTM D 3910 and allow to cure.
	1. Roll slurry seal to remove ridges and provide a uniform, smooth surface.


	3.9 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined according to ASTM D 3549.
	C. Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	D. Asphalt Traffic-Calming Devices: Finished height of traffic-calming devices above pavement will be measured for compliance with tolerances.
	E. In-Place Density: Testing agency will take samples of uncompacted paving mixtures and compacted pavement according to ASTM D 979.
	1. Reference maximum theoretical density will be determined by averaging results from four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, and compacted according to job-mix specifications.
	2. In-place density of compacted pavement will be determined by testing core samples according to ASTM D 1188 or ASTM D 2726.
	a. One core sample will be taken for every 1000 sq. yd. (836 sq. m) or less of installed pavement, with no fewer than three cores taken.
	b. Field density of in-place compacted pavement may also be determined by nuclear method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.


	F. Replace and compact hot-mix asphalt where core tests were taken.
	G. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements.

	3.10 WASTE HANDLING
	A. General: Handle asphalt-paving waste according to approved waste management plan required in Section 017419 "Construction Waste Management and Disposal."



	321313 - CONCRETE PAVING
	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 Concrete Paving Including the Following:
	1. Driveways.
	2. Walks.

	B. Related Requirements:
	1. Section 033000 "Cast-in-Place Concrete" for general building applications of concrete.


	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash, slag cement, and other pozzolans.
	B. W/C Ratio: The ratio by weight of water to cementitious materials.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review methods and procedures related to concrete paving, including but not limited to, the following:
	a. Concrete mixture design.
	b. Quality control of concrete materials and concrete paving construction practices.

	2. Require representatives of each entity directly concerned with concrete paving to attend, including the following:
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete paving Subcontractor.
	e. Manufacturer's representative of stamped concrete paving system used for stamped detectable warnings.



	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples for Initial Selection: For each type of product, ingredient, or admixture requiring color selection.
	C. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

	1.6 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For the following, from manufacturer:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Fiber reinforcement.
	4. Admixtures.
	5. Curing compounds.
	6. Applied finish materials.
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.

	B. Material Test Reports: For each of the following:
	1. Aggregates: Include service-record data indicating absence of deleterious expansion of concrete due to alkali-aggregate reactivity.

	C. Field quality-control reports.

	1.7 QUALITY ASSURANCE
	A. Stamped Detectable Warning Installer Qualifications: An employer of workers trained and approved by manufacturer of stamped concrete paving systems.
	B. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

	C. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.


	1.8 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified independent testing agency to perform preconstruction testing on concrete paving mixtures.

	1.9 FIELD CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.
	B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and the following:
	1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	C. Hot-Weather Concrete Placement: Comply with ACI 301 (ACI 301M) and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated in total amount o...
	2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade moisture uniform without standing water, soft spots, or dry areas.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with ACI 301 (ACI 301M) unless otherwise indicated.

	2.2 FORMS
	A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	1. Use flexible or uniformly curved forms for curves with a radius of 100 feet (30.5 m) or less.

	B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.

	2.3 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed.
	B. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded-wire reinforcement, and dowels in place. Manufacture bar supports according to CRSI's "Manual of Standard Practice" from stee...
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.
	2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.

	C. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating, compatible with epoxy coating on reinforcement.
	D. Zinc Repair Material: ASTM A 780/A 780M.

	2.4 CONCRETE MATERIALS
	A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and source throughout Project:
	1. Portland Cement: ASTM C 150/C 150M, white portland cement Type I/II.
	2. Fly Ash: ASTM C 618, Class C or Class F.
	3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.
	4. Blended Hydraulic Cement: ASTM C 595/C 595M, cement.

	B. Normal-Weight Aggregates: ASTM C 33/C 33M,, uniformly graded. Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size:  1 inch (25 mm) nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	C. Air-Entraining Admixture: ASTM C 260/C 260M.
	D. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

	E. Water: Potable and complying with ASTM C 94/C 94M.

	2.5 CURING MATERIALS
	A. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, dissipating.

	2.6 RELATED MATERIALS
	A. Joint Fillers:  ASTM D 1752, cork or self-expanding cork in preformed strips.
	B. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 percent ferric ...
	C. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	D. Epoxy-Bonding Adhesive: ASTM C 881/C 881M, two-component epoxy resin capable of humid curing and bonding to damp surfaces; of class suitable for application temperature, of grade complying with requirements, and of the following types:

	2.7 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301 (ACI 301M), for each type and strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete design mixtures for the trial batch method.
	2. When automatic machine placement is used, determine design mixtures and obtain laboratory test results that comply with or exceed requirements.

	B. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	C. Chemical Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing admixture high-range, water-reducing admixture high-range, water-reducing and retarding admixture plasticizing and retarding admixture in concrete as required for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.

	D. Concrete Mixtures: Normal-weight concrete.
	1. Compressive Strength (28 Days):  4000 psi (27.6 MPa).
	2. Maximum W/C Ratio at Point of Placement:  0.45.
	3. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm).


	2.8 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For concrete batches of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete batches larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each additional 1 cu. yd. (0.76 cu. m).
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of excess yielding.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations. Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT INSTALLATION
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement. Maintain minimum cover to reinforcement.
	D. Install welded-wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated reinforcement. Repair cut and damaged zinc coatings with zinc repair material.
	F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating according to ASTM D 3963/D 3963M.
	G. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required before placement. Set mats for a minimum 2-inch (...

	3.5 JOINTS
	A. General: Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to centerline unless otherwise indicated.
	1. When joining existing paving, place transverse joints to align with previously placed joints unless otherwise indicated.

	B. Construction Joints: Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	1. Continue steel reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of paving strips unless otherwise indicated.
	2. Provide tie bars at sides of paving strips where indicated.
	3. Butt Joints: Use bonding agent or epoxy-bonding adhesive at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys unless otherwise indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.
	5. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 50 feet (15.25 m) unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap. Remove protective cap after concrete has been placed on both sides of joint.

	D. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows:
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 1/4-inch (6-mm) radius. Repeat grooving of contraction joints after applying surface finishes.


	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	C. Comply with ACI 301 (ACI 301M) requirements for measuring, mixing, transporting, and placing concrete.
	D. Do not add water to concrete during delivery or at Project site. Do not add water to fresh concrete after testing.
	E. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or drag concrete into place or use vibrators to move concrete into place.
	F. Consolidate concrete according to ACI 301 (ACI 301M) by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator. Keep vibrator away from joint assemblies or side forms. Use only square-faced shovels for hand spreading and consolidation. Consolidate with care ...

	G. Screed paving surface with a straightedge and strike off.
	H. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleedwater appears on the surface. Do not further disturb concrete surfaces before beginning finishing operations ...
	I. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and gutters to required cross section, lines, grades, finish, and jointing.
	J. Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to required thickness, lines, grades, finish, and jointing.
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of slip-form paving machine during operations.


	3.7 FLOAT FINISHING
	A. General: Do not add water to concrete surfaces during finishing operations.
	B. Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven floats or by hand floating if area is small or inaccessibl...
	1. Burlap Finish: Drag a seamless strip of damp burlap across float-finished concrete, perpendicular to line of traffic, to provide a uniform, gritty texture.
	2. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.
	3. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating float-finished concrete surface 1/16 to 1/8 inch (1.6 to 3 mm) deep with a stiff-bristled broom, perpendicular to line of traffic.


	3.8 DETECTABLE WARNING INSTALLATION
	A. Blockouts: Form blockouts in concrete for installation of detectable paving units specified in Section 321726 "Tactile Warning Surfacing."
	1. Tolerance for Opening Size:  Plus 1/4 inch (6 mm), no minus.

	B. Cast-in-Place Detectable Warning Tiles: Form blockouts in concrete for installation of tiles specified in Section 321726 "Tactile Warning Surfacing." Screed surface of concrete where tiles are to be installed to elevation, so that edges of installe...

	3.9 CONCRETE PROTECTION AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations. Apply according to manufacturer's wri...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods: Cure concrete by curing compound as follows:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet. Cover concrete surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Immediately repair any ho...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coatin...


	3.10 PAVING TOLERANCES
	A. Comply with tolerances in ACI 117 (ACI 117M) and as follows:
	1. Elevation: 3/4 inch (19 mm).
	2. Thickness: Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
	3. Surface: Gap below 10-feet- (3-m-) long; unleveled straightedge not to exceed 1/2 inch (13 mm).
	4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per 12 inches (13 mm per 300 mm) of tie bar.
	5. Lateral Alignment and Spacing of Dowels: 1 inch (25 mm).
	6. Vertical Alignment of Dowels: 1/4 inch (6 mm).
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch per 12 inches (6 mm per 300 mm) of dowel.
	8. Joint Spacing: 3 inches (75 mm).
	9. Contraction Joint Depth: Plus 1/4 inch (6 mm), no minus.
	10. Joint Width: Plus 1/8 inch (3 mm), no minus.


	3.11 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained according to ASTM C 172/C 172M shall be performed according to the following requirements:
	1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m) or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency appears to change.
	3. Air Content: ASTM C 231/C 231M, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when it is 80 deg F (27 deg C) and above, and one test for each composite sample.
	5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and two specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from two specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mixture will be satisfactory if average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength...
	D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name o...
	E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.12 REPAIR AND PROTECTION
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section. Remove work in complete sections from joint to joint unless otherwise approved by Architect.
	B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement concrete bonded to paving with epoxy adhesive.
	C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after placement. When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as they occur.
	D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep paving not more than two days before date scheduled for Substantial Completion inspections.



	321373 - CONCRETE PAVING JOINT SEALANTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Cold-applied joint sealants.
	2. Hot-applied joint sealants.
	3. Cold-applied, fuel-resistant joint sealants.
	4. Hot-applied, fuel-resistant joint sealants.
	5. Joint-sealant backer materials.
	6. Primers.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Paving-Joint-Sealant Schedule: Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.5 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of joint sealant and accessory.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer.
	B. Product Testing: Test joint sealants using a qualified testing agency.

	1.7 FIELD CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F (5 deg C).
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility: Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based o...

	2.2 COLD-APPLIED JOINT SEALANTS
	A. Multicomponent, Pourable, Urethane, Elastomeric Joint Sealant: ASTM C 920, Type M, Grade P, Class 25, for Use T.

	2.3 JOINT-SEALANT BACKER MATERIALS
	A. Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, primers, and other joint fillers; and approved for applications indicated by joint-sealant manufacturer, based on field experience and laboratory testing.
	B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants: ASTM D 5249, Type 1, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.
	C. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of diameter and density required to control joint-sealant depth and prevent bottom-side adhesion of sealant.
	D. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.

	2.4 PRIMERS
	A. Primers: Product recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately to comply with joint-sealant manufacturer's written instructions.
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, old joint sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost.

	B. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer'...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions.
	C. Install joint-sealant backings to support joint sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of joint-sealant backings.
	2. Do not stretch, twist, puncture, or tear joint-sealant backings.
	3. Remove absorbent joint-sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install joint sealants immediately following backing installation, using proven techniques that comply with the following:
	1. Place joint sealants so they fully contact joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Joint Sealants: Immediately after joint-sealant application and before skinning or curing begins, tool sealants according to the following requirements to form smooth, uniform beads of configuration indicated; to eliminate air poc...
	1. Remove excess joint sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.

	3.4 CLEANING AND PROTECTION
	A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning materials approved in writing by joint-sealant manufacturers.
	B. Protect joint sealants, during and after curing period, from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Complet...

	3.5 PAVING-JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application: Joints within concrete paving.
	1. Joint Location:
	a. Expansion and isolation joints in concrete paving.
	b. Contraction joints in concrete paving.
	c. Other joints as indicated.

	2. Joint Sealant:  Single component, pourable, urethane, elastomeric joint sealant.




	323113 - CHAIN LINK FENCES AND GATES
	SECTION 323113 - CHAIN LINK FENCES AND GATES
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For each type of fence and gate assembly.

	1.3 FIELD CONDITIONS
	A. Field Measurements: Verify layout information for chain-link fences and gates shown on Drawings in relation to property survey and existing structures. Verify dimensions by field measurements.

	1.4 WARRANTY
	A. Special Warranty:  Installer agrees to repair or replace components of chain-link fences and gates that fail in materials or workmanship within specified warranty period.


	PART 2 - PRODUCTS
	2.1 CHAIN-LINK FENCE FABRIC
	A. General: Provide fabric in one-piece heights measured between top and bottom of outer edge of selvage knuckle or twist according to "CLFMI Product Manual" and requirements indicated below:

	2.2 FENCE FRAMEWORK
	A. Posts and Rails: ASTM F1043 for framework, including rails, braces, and line; terminal; and corner posts. Provide members with minimum dimensions and wall thickness according to ASTM F1043 or ASTM F1083 based on the following:

	2.3 TENSION WIRE
	A. Metallic-Coated Steel Wire: 0.177-inch- diameter, marcelled tension wire according to ASTM A817 or ASTM A824, with the following metallic coating:

	2.4 SWING GATES
	A. General: ASTM F900 for gate posts and single,  and double swing gate types.
	B. Pipe and Tubing:
	C. Frame Corner Construction: Welded, or, assembled with corner fittings.
	D. Extended Gate Posts and Frame Members: Fabricate gate posts and frame end members to extend 12 inches above top of chain-link fabric at both ends of gate frame to attach barbed wire assemblies.
	E. Hardware:

	2.5 FITTINGS
	A. Provide fittings according to ASTM F626.
	B. Post Caps: Provide for each post.
	C. Rail and Brace Ends: For each gate, corner, pull, and end post.
	D. Rail Fittings: Provide the following:
	E. Tension and Brace Bands: Pressed steel.
	F. Tension Bars: Steel, length not less than 2 inches shorter than full height of chain-link fabric. Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric is integrally woven into post.
	G. Barbed Wire Arms: Pressed steel or cast iron, with clips, slots, or other means for attaching strands of barbed wire , integral with post cap, for each post unless otherwise indicated, and as follows:
	H. Tie Wires, Clips, and Fasteners: According to ASTM F626.
	I. Finish:

	2.6 BARBED WIRE
	A. Steel Barbed Wire: ASTM A121, two-strand barbed wire, 0.099-inch- diameter line wire with 0.080-inch- diameter, four-point round barbs spaced not more than 5 inches o.c.

	2.7 GROUT AND ANCHORING CEMENT
	A. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C1107/C1107M. Provide grout, recommended in writing by manufacturer, for exterior applications.
	B. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation for mixing with water at Project site to create pourable anchoring, patching, and grouting compound. Provide formulation that is resistant...


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet or line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground structures, benchmarks, and property monuments.

	3.3 CHAIN-LINK FENCE INSTALLATION
	A. Install chain-link fencing according to ASTM F567 and more stringent requirements specified.
	B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings indicated, in firm, undisturbed soil.
	C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil.
	D. Terminal Posts: Install terminal end, corner, and gate posts according to ASTM F567 and terminal pull posts at changes in horizontal or vertical alignment of  30 degrees or more. For runs exceeding 500 feet, space pull posts an equal distance betwe...
	E. Line Posts: Space line posts uniformly at  10 feet o.c.
	F. Post Bracing and Intermediate Rails: Install according to ASTM F567, maintaining plumb position and alignment of fence posts. Diagonally brace terminal posts to adjacent line posts with truss rods and turnbuckles. Install braces at end and gate pos...
	G. Tension Wire: Install according to ASTM F567, maintaining plumb position and alignment of fence posts. Pull wire taut, without sags. Fasten fabric to tension wire with 0.120-inch- diameter hog rings of same material and finish as fabric wire, space...
	H. Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave  2-inch bottom clearance between finish grade or surface and bottom selvage unless otherwise indicated. Pull fabric taut and tie to posts, rails, and tension wires. Anchor to ...
	I. Tension or Stretcher Bars: Thread through fabric and secure to end, corner, pull, and gate posts, with tension bands spaced not more than 15 inches o.c.
	J. Tie Wires: Use wire of proper length to firmly secure fabric to line posts and rails. Attach wire at one end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other end to chain-link fabric according to ASTM F626. Ben...
	K. Fasteners: Install nuts for tension bands and carriage bolts on the side of fence opposite the fabric side.
	L. Barbed Wire: Install barbed wire uniformly spaced, angled toward security side of fence. Pull wire taut, install securely to extension arms, and secure to end post or terminal arms.

	3.4 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference. Attach fabric as for fencing. Attach hardware using tamper-resistant or concealed means. Install ground-set items in con...

	3.5 ADJUSTING
	A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range. Confirm that latches and locks engag...
	B. Lubricate hardware and other moving parts.



	337173 Electrical Utility Services
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Arrange and coordinate with Utility Company for permanent electric service, payment of Utility Company charges for service, service provisions and utility metering equipment.

	1.2 RELATED SECTIONS
	A. Section 260500: Common Work Results for Electrical
	B. Section 260519: 600-Volt Power Conductors and Cables
	C. Section 260526: Grounding and Bonding for Electrical Systems
	D. Section 260533: Raceway and Boxes for Electrical Systems
	E. Section 260553: Identification for Electrical Systems
	F. Section 262416: 600-Volt Rated Panelboards & CB
	G. Section 252413: Switchboards

	1.3 SUBMITTALS
	A. In accordance with Division 1 requirements.
	B. Submit copy of switchboard, / switchgear Service entrance Compartment to Utility Company for their review and approval prior to fabrication of the equipment.

	1.4 QUALITY ASSURANCE
	A. Perform Work in accordance with Utility Company written requirements.
	B. Maintain one copy of each document on site.

	1.5 FIELD MEASUREMENTS
	A. Verify field measurements are as indicated.

	1.6 COORDINATION
	A. Coordinate relocation of any overhead or underground lines interfering with the construction with utility company.


	PART 2 -  PRODUCTS
	2.1 SERVICE DESCRIPTION
	A. Utility Company name and contact person or representative is indicated on the drawings.
	B. Electrical Service System Characteristics: 1600 Amp, 208Y/120 Volt, 3-phase. 4-wire.
	C. Service Entrance:
	1. Underground service entrance to switchboard service termination section.


	2.2 UTILITY METERS
	A. Utility revenue meter will be furnished and installed by Utility Company.

	2.3 UTILITY METER BASE
	A. Utility revenue meter base rated for the service size requested. Coordinate with Utility Co. prior to release of Switchboard procurement order.

	2.4 ACCEPTABLE MANUFACTURERS
	A. Refer to Section 26050, Part 2 - Products
	B. List of Equipment Manufacturers:

	2.5 MATERIALS
	A. Provide and install conduits for primary cables by utility company, concrete pad and grounding for utility company transformer, and conduit for secondary service to main switchboard.  Comply with all Utility Co. requirements.
	B. Furnish and install telephone and cable television service conduits and pullboxes; install conduits to main backboard as shown.  All work shall conform to utility company requirements and to Section 26050.
	C. Grounding:
	1. Provide and install grounding system as noted on the Drawings.
	2. Grounding electrode conductor: bare stranded copper type, #4/O minimum.
	3. Install ground wires in rigid conduit.
	4. All grounding electrode conductor connections "thermite" or "cad-weld" welded.
	5. Use approved pressure type solderless connector or use fusion welding for all connections to and bonding of grounding electrode system.  All connections shall be  visible, readily accessible for testing purposes.  Grounding electrode conductor betw...
	6. Furnish and install solid copper 3/4" x 10'-0" ground rod(s). Where multiple ground rods are shown, install a minimum of 20'-0" apart. Install ground rods in accessible boxes with covers. Furnish and install 2-#4/0 bare copper cables between multip...
	7. Terminate grounding conduits at equipment with ground bushing, with ground wire connected through bushing.
	8. Provide No. 12 stranded (green) THHN conductor from outlet box to ground screw of every receptacle.
	9. Ground all isolated sections of metallic raceways.
	10. Provide #12 minimum stranded (green) THHN conductor sized per NEC, or as noted, connected continuously throughout branch circuit for all circuits, bonded to panel ground bus, and to all electrical devices and equipment enclosures
	11. Use approved pressure type solderless connector or use fusion welding for all connections to grounding electrode. Connection visible, readily accessible for testing purposes.  Grounding electrode conductor between the grounding electrode and servi...
	12. Connect grounding electrode system to metallic water service entry metallic cold water pipe (if available) with nonferrous clamp and bare copper cable (sized as required) in conduit. Connection shall be accessible for inspection.
	13. Connect grounding electrode system to building steel as noted on Drawings. Use exothermic weld, connection shall be accessible for inspection.
	14. After installation, test system using the three-point fall of potential method only.  Record results and submit to Architect for approval. If resistance to ground exceeds three (3) ohms, install additional ground rods, bonded and interconnected to...


	2.6 Main switchboard
	A. General:  Switchboard shall be distribution panel type, Nema 3R metal enclosure with ground bus and insulated full capacity neutral bus.
	B. The switchboard shall be braced for a short circuit current shown on drawings. Bracing shall be per NEMA and UL standards.
	C. The switchboard shall comply with all the requirements of the Utility Company.
	D. The switchboard shall be pad-mounted, self- supporting, dead-front and rear, front-operated, front-connected, distribution type.  The enclosure shall be 90 inches high, made of cold rolled steel on a structural shape, or formed, steel frame and sha...
	E. This contractor is responsible for the complete installation of the new switchboard within the space provided (both vertical and horizontal) and shall verify and/or coordinate all dimensions prior to ordering equipment.  Proper allowances should be...
	F. The switchboard shall be a minimum of 20 inches deep and shall be constructed of National Electrical Code (NEC) gauge steel.
	G. The switchboard shall be provided with a cable pull section at the top of the switchboard.  Provide a minimum 12 inches of vertical clearance between the cable terminal lugs bolted to the switchboard busses and the top and bottom of the switchboard...
	H. All connections between bus bars shall be of a bolted type using Belleville washers.  Clamps will not be accepted.  All bus bars shall be accurately formed, and all holes shall be made in a manner which will permit bus bars and connections to be fi...
	I. The design of all current-carrying devices or parts of the switchboard shall conform to the standard specified in the related sections of Underwriters' Laboratories, Inc. (UL) No. UL-891 and National Electric Manufacturer's Association (NEMA) Stand...
	J. Bus bars, connection bars and wiring on the back of the switchboard shall be arranged so that maximum accessibility is provided for cable connections from the front.
	K. Ampere ratings for rectangular bus bars shall be in accordance with the temperature rise standard of National Electric Manufacturer's Association (NEMA) and the Underwriters' Laboratories, Inc. (UL).
	L. The enclosure shall be chemically cleaned by parkerizing, bonderizing or phoshorizing as a unit after all welding has been completed.  The enclosure shall then be painted with a rust- resisting primer coat of paint and shall be finished with a coat...
	M. Each section shall be bussed for the full connected load of that section.  Extend bussing to spare circuit breaker "Spaces."  Drill busses for future circuit breakers, and provide breaker connector hardware as required.
	N. Provide copper bus bars and connections with silver-plated contact surfaces.
	O. The contact surfaces and studs of all devices to which bus connections are made shall also have silver-plated surfaces.
	P. Locate ground bus, with a cross-section equal to at least 25 percent of the capacity of the main bus rating, in the back of the switchboard and extend bus throughout the length of the switchboard assembly.  Ground each housing of the assembly direc...
	Q. Rigidly support all bus and connection bars and current transformers.
	R. Fit all nuts and connections with locking devices to prevent loosening.
	S. Provide load connections with solderless lugs.  Factory-install all devices shown on Drawings as specified herein.
	T. Properly identify the “high leg” of 4-wire delta connected systems as required by NEC 384-3(e).
	U. Provide half-inch copper braid pigtail at side of switchboard enclosure for termination of signal system ground cables. Pigtail to be located on side of distribution section.
	V. Provide ground fault protection when indicated on the single line diagram or where otherwise noted on the plans. Protection shall consist of a current sensor, relaying device, and the appropriately sized main overcurrent protection device.
	W. Provide a bonding strap from the equipment ground bus to the neutral bus.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. In accordance with Division 1 requirements.
	B. Verify that service equipment is ready to be connected and energized.

	3.2 INSTALLATION
	A. Install service entrance conduits from pull box to building service entrance equipment. Utility Company will provide service entrance conductors.
	B. Electric Service:  Coordinate with City of Ukiah Electric Department and district for electric service.  Furnish and install all materials and labor necessary for complete installation as noted on drawings. Submit shop drawings and obtain approval ...
	C. Excavate and trench as necessary for the electrical installation, and when the work has been installed, inspected and approved, backfill all excavations with clean earth from excavation, or imported sandy soil in maximum 8" (eight-inch) layers, moi...



















