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SECTION 01010  - SUMMARY OF WORK  
  
PART 1 - GENERAL  
  
1.1  RELATED DOCUMENTS  
  

A.  Drawings and general provisions of Contract, including General and Supplementary  
Conditions and other Division-1 Specification Sections, apply to this Section.  

  
B.  When the titles such as Engineer, Project Engineer, or Owner are used throughout this  

specification, this implies Orange County as property owner and/or an officially ap-
pointed County Representative.  

  
1.2  PROJECT DESCRIPTION  
  

A.  Performance of all tasks specified in the contract documents shall be the responsibility of  
the contractor unless specified otherwise.  

  
1.3 SCOPE OF WORK  
  

A. Project Identification:  Orange County Fleet Fuel Automation – Electrical Upgrades  
1. Project Location:  111 N. Rock Springs Rd. Apopka 32712 
2. Project Location:  475 W. Story Rd. Ocoee 34761 
3. Project Location:  12050 E. Colonial Dr. Union Park 32826 
4. Project Location:  3500 Golden Gem Rd. Zellwood 32798 
5. Project Location:  1621 S. Alafaya Tr. Orl. 32817 
6. Project Location:  4400 Vineland Rd, Orlando, 32811 
7. Project Location:  4200 S. John Young Pkwy. Orl 32839 
8. Project Location:  3258 Clarcona Rd., Apopka. 32703 
9. Project Location:  644 Beulah Rd. Winter Garden 32787 
10. Project Location:  2530 Forsyth Rd., Orl. 32792 
11. Project Location:  18753 Old Cheney Hwy, Bithlo 32807 
12. Project Location:  11442 Intermodel Way, Orlando (Taft) 32822 

B. Prime Consultant:  RTM Associates, Inc. 925 South Semoran Blvd, Suite 100, Winter 
Park, Florida 

C. The Work consists of the following: 

1. Remove and preserve existing curb for reinstallation. 
2. Remove and preserve existing Fuel Monitor and EJ Ward card reader.  
3. Remove concrete in area around existing EJ Ward card reader, remove concrete 

back to conduit fitting. Preserve wiring, replace as necessary. 
4. Replace conduits feeding to EJ Ward card reader, provide seal offs as required. 
5. Fill in concrete and concrete pad. 
6. Reinstall existing Fuel Monitor and EJ Ward card reader. 
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1.4 CONTRACTOR RESPONSIBILITIES  
  

A.  General:  
1.   The contractor shall have all submittals approved by the Engineer and accepted  

   by the Owner prior to the start of active construction.  
   

2.   The contractor shall have all equipment and material onsite prior to the start of  
 active construction.  

   
3.   The contractor shall submit to the Owner prior to the project pre-construction  

 meeting the following: 
  
 a.  Schedule of Values  

b.  Construction Schedule  
 c.  Submittal Schedule  

d.  Emergency Telephone List including subcontractors and suppliers  
  

4.     The contractor shall field verify existing conditions of construction prior to start of  
 active construction.    
  

5.   The contractor is responsible for moving furniture and or equipment if necessary  
 to perform the work included in the contract.  The contractor is responsible for  
      placing the furniture and or equipment back in its original location.   
 The contractor is responsible for any damages to furniture, equipment, etc.,   

     which occur during construction.  The contractor shall provide protection for       
     floors, walls, furniture, equipment and any other items that may be subject to     
    damage during the construction periods.  

  
6.  The contractor shall videotape or take pictures of pre-existing conditions of the  

 interior and exterior of the building prior to the start of active construction.  Failure  
 to provide photographs or videotape prior to start of construction, places the  
 responsibility on the Contractor to complete the necessary replacement, repairs,  
 and or cleaning as determined by the Owner at no additional cost to the Owner.   
 One set of photographs (in a three-ring binder) or videotape of the site existing  
 conditions shall be submitted to the Owner.  
  

7.   The contractor shall at all times maintain daily cleanup of construction areas.   
 Work areas that are not cleaned by the contractor, and cleaned by the Owner,  
 those costs shall be charged back to the contractor via change order.  
  

      8.   The contractor shall provide a construction schedule to the Owner’s Project  
 Manager prior to the pre-construction meeting. The contractor shall update the  
 construction schedule weekly and submit it to the Owner’s Project Manager for  
 review.  
 

9.  The contractor shall provide verification of similar projects completed over 
previous five years. 
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1.5  WORK UNDER OTHER CONTRACTS  
  

A.  Separate contracts may be issued to perform certain construction operations at the site.   
  

 
1.6  WORK SEQUENCE  

   
A. Normal business hours are defined as 8:00am to 5:00pm Monday through Friday.  Mate-

rial and equipment deliveries will be during normal business hours.  After hours is de-
fined as 5:00pm to 8:00am Monday through Friday.  After hours work shall not be an ad-
ditional cost to the Owner. 

  
B.   The Contractor may work on the weekend at his or her discretion.  Weekend work shall  

not be an additional cost to the Owner.  The Contractor shall coordinate with the Owner 
for access to the building on weekends and after hours work.  

  
1.7  CONTRACTOR USE OF PREMISES 

 
A. General: During the construction period, the Contractor shall have full use of the prem-

ises for construction operations, including use of the site.  The Contractor's use of the  
premises is limited only by the Owner's right to perform construction operations with its  
own forces or to employ separate contractors on portions of the project.  
  

B. General: Limited use of the premises to construction activities in areas indicated within  
the limit of the premises.  The Contractor may use any portion of the site for storage or  
work areas or any legal purpose.  
  
1.  Confine operations to areas within Contract limits indicated on the Drawings.   

 Portions of the site beyond areas in which construction operations are indicated  
 are not to be disturbed.  

  
2.   Keep driveways and entrances serving the premises clear and available to the  

Owner and the Owners’ employees at all times.  Do not use these areas for  
parking or storage of materials.  Schedule deliveries to minimize space and time  
requirements for storage of materials and equipment on site.  

  
3.       Burial of Waste Materials: Do not dispose of organic and hazardous material on  

site, either by burial or by burning.  
  
4.   Where appropriate, maintain the existing building in a watertight condition  

throughout the construction period. Repair damage caused by construction  
operations. Take all precautions necessary to protect the building and it’s  
occupants during the construction period.  

  
5.  Confine construction operations to the areas permitted by the contract docu-

ments and other Owner directives.  
  
6.  Provide protection and safekeeping of material and equipment stored on  

premises.  
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7.   Contractor will move any stored material and equipment, which interfere with  
operations of the Owner or other contractors.  

  
 
 
8.   Comply with Owners’ requirements for ingress and egress procedures,  

prohibitions against firearms, procedures for transportation of workers, safety and  
fire prevention requirements and pollution control requirements.  

  
9.  Contractor to require all employees and subcontractors to wear non-objectiona-

ble clothing; prohibit revealing clothing and articles of clothing with offensive writ-
ings displayed. The contractor shall require offending personnel to leave the 
premises until such clothing is changed.  

  
10.  Contractor employees and subcontractors will not fraternize with County  

employees or the general public during the entire construction period.  
  
11.  Use of sound equipment (such as boom boxes, stereos, radios, etc.) during day  

times of construction is not allowed.  
  
12.  Smoking is not allowed on County property.  
  
13.  Conduct that is disrespectful, abusive or otherwise objectionable to the Owners’  

employees or general public will not be allowed at any time during the construc-
tion period.  Repetitive complaints and violations of the requirements listed above 
will be cause for dismissal and or permanent removal of offending personnel 
from the project. 

 
14.  Contractor to coordinate with the Owner the site location for storage of  

   equipment, machinery, materials, tools and a construction waste dumpster.  
  
15.  Contractor shall at all times keep the premises free of all waste or surplus  

   materials, rubbish and debris, which is caused by contractor employees or  
   subcontractors resulting from their work. Contractor shall maintain a safe work  
   environment to all building occupants during the construction period. 

 
1.8   OWNER OCCUPANCY  

  
A.  Owner Occupancy: The Owner will be occupying the building during construction. Nor 

   mal occupancy hours are 7 AM to 6 PM Monday through Friday. The contractor is to  
 coordinate with the Owner’s representative for areas in the building that work can be  
 performed on during normal business hours. Work performed after normal business   

  hours can be done provided the area where work is done is fully operational and back in  
  original condition prior to beginning of the next business day. Such placing of equipment  
  and partial occupancy shall not constitute acceptance of the total work.  

  
1.  A Certificate of Substantial Completion will be executed for each specific portion  

   of the Work to be occupied prior to Owner occupancy.  
  
 2.  Obtain a Certificate of Occupancy from local building officials prior to Owner  
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  occupancy.  
  
 
 
 
 3.  Prior to partial Owner occupancy, mechanical and electrical systems shall be fully  
  operational. Required inspections and tests shall have been successfully  
  completed. Upon occupancy the Owner will provide operation and maintenance  
  of mechanical and electrical systems in occupied portions of the building.  
 

1.9  DISTRIBUTION OF RELATED DOCUMENTS  
 

A.  The Contractor is solely responsible for the distribution of ALL related  
  documents/drawings to ALL appropriate vendors/subcontractors to ensure proper  
  coordination of all aspects of the project and its related parts during bidding and  
  construction. 
 

1.10  CONTRACT DOCUMENT FILE  
 

A.  Copies of the Contract Documents, Plans, Specifications, Addenda, Change Orders,  
  Engineers Supplemental Instructions, approved Shop Drawings, Substitution  
  Acceptances, etc. shall be placed and maintained at the project site by the Contrac- 

   tor throughout the entire contract period. These said documents shall be filed in a  
   manner that allows for ease of retrieval.  Documents shall be made available to the  
   Engineer and the County's representatives throughout this same period. 

 
1.11  BUILDING/SITE SECURITY  
   
     A.   The building shall be secured from unwarranted entry at the end of each workday.  
 
PART 2 - PRODUCTS  

  
2.1  ASBESTOS FREE MATERIAL  
 

A.    Contractor shall provide a written and notarized statement on company letterhead(s)  
  to certify and warrant that ONLY ASBESTOS FREE MATERIALS AND PRODUCTS  
  were provided as required by the Engineer in Section 01400, QUALITY CONTROL.   
  Such statement shall be submitted with the final payment request.  Final payment  
  shall not be made until such statement is submitted.  Contractor agrees that if mate- 
  rials containing asbestos are subsequently discovered at any future time to have   
  been included in the construction, the Contractor shall be liable for all costs related to 
  the redesign or modification of the construction of the project so that materials con- 
  training asbestos are removed from the facility.  If construction has begun or has   
  been completed pursuant to a design that includes asbestos containing materials,  
  the Contractor shall also be liable for all costs related to the abatement of such  
  asbestos. 

 
PART 3 EXECUTION (Not applicable).  

  
END OF SECTION 01010  
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SECTION 01027 – APPLICATION FOR PAYMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specifications Sections, apply to this Section.  

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements governing the 
Contractor’s Applications for Payment. 

B. The Contractor’s Construction Schedule and Submittal Schedule are included in Section 
01300 – “SUBMITTALS”. 

 

1.3 SCHEDULE OF VALUES  

A. Coordinate preparation of the Schedule of Values with preparation of Contractor’s 
Construction Schedule. 
1. Submit the Schedule of Values to the Owner at the earliest feasible date, but in no 

case later than Preconstruction Meeting. 
2. Sub-Schedules: Where the Work is separated into phases that require separately 

phased payments, provide sub-schedules showing values correlated with each 
phase of payment. 

B. Format and Content: Use the Project Manual Table of Contents as a guide to establish 
the format for the Schedule of Values. 
1. Identification: Include the following project identification on the Schedule of 

Values: 
a. Project name and location. 
b. Name of the Engineer 
c. Project Number 
d. Contractor’s name and address 
e. Date of submittal 

2. Arrange the Schedule of Values in a tabular form with separate columns to indicate 
the following for each item listed: 
a. Generic name 
b. Related Specification Section 
c. Change Orders (numbers) that have affected value 
d. Dollar Value 
e. Percentage of Contract Sum to the nearest one-hundredth percent, adjusted to 
total 100 percent 
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3. Provide a breakdown of the Contract Sum in sufficient detail to facilitate continued 
evaluation of Applications for Payment and progress reports. Break principal 
subcontract amounts down into several line items. 
 
a.  A value will be given for at least every major specification section 
          (subsections can logically be grouped together). 
b.  A single material subcontractor will not be required to be broken down 
      into labor and material unless it is anticipated the materials will be stored 
      and invoiced prior to installation. 
c.  All multiple item subcontracts or work items (i.e. mechanical, electrical 
           items, etc.) will be shown broken down at least in labor and material (all 
           taxes, burden and overhead and profit included). 
d.  Mobilization (move-on, bond, insurance, temporary office and sanitary 
           service installation) shall not exceed 2 1/2% of contract price. 
e.       For multi-story work all items broken down per floor. 
f.       HVAC: Typically shown per specification section, labor and material, 
      per floor. 
g.        Electrical: same as HVAC. 
h.        Logical grouping of specification subsections are permitted. 
 

4. Round amounts off the nearest whole dollar, the total shall equal the Contract Sum. 
5. For each part of the Work where an Application for Payment may include 

materials or equipment, purchased or fabricated and stored, but not yet installed, 
provide separate line items on the Schedule of Values for initial cost of the 
materials, for each subsequent stage of completion, and for total installed value 
of that part of the Work. 

6. Margins of Cost: Show line items for indirect costs, and margins on actual costs, 
only to the extent that such items will be listed individually in Applications for 
Payment. Each item in the Schedule of Values and Applications for Payment 
shall be complete including its total cost and proportionate share of general 
overhead and profit margin. 
 
a.   At the Contractor’s option, temporary facilities and other major cost items 
 that are not direct cost of actual work-in-place may be shown as 
 separate line items in the Schedule of Values or distributed as general 
 overhead expense. 
 

7. Schedule Updating: Update and resubmit the Schedule of Values when 
Change Orders or Construction Change Directives result in a change in the 
contract sum. 

1.4 APPLICATIONS FOR PAYMENT  

A. Each Application for Payment shall be consistent with previous applications and 
payments as reviewed by the Owner’s representative and paid for by the Owner. 
1. The initial Application for Payment, the Application for Payment at time of 

Substantial Completion, and the Final Application for Payment involve additional 
requirements. See items G, I, J and K of this section. 
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B. Payment Application Times: The period of construction work covered by each 
Application of Payment is the period indicated in the Agreement. 

C. Payment Application Forms: Use the County’s most updated form as the form for 
Application for Payment. Form given at the Preconstruction Conference. 

D. Application Preparation: Complete every entry on the form, including notarization and 
execution by person authorized to sign legal documents on behalf of the Owner. 
Incomplete applications will be returned without action. 
1. Entries shall match data on the Schedule of Values and Contractor Construction 

Schedule. Use updated schedules if revisions have been made. 
2. Include amounts of Change Orders and Construction Change Directives issued 

prior to the last day of the construction period covered by the application. 

E. Transmittal: Submit four (4) original executed copies of each Application for Payment to 
the Project Manager by means ensuring receipt within 24 hours; one copy shall be 
complete, including waivers of lien and similar attachments, when required. 
1. Transmit each copy with a transmittal form listing attachments, and recording 

appropriate information related to the application in a manner acceptable to the 
Project Manager. 

F. Initial Application for Payment: Administrative actions and submittals that must precede 
or coincide with submittal of the first Application for Payment include the following: 
1.  List of principal subcontractors 
2.  List of principal suppliers and fabricators 
3.  Schedule of Values 
4.  Approved Contractor’s Construction Schedule (preliminary if not final) 
5.  Schedule of principal products 
6.  Schedule of unit prices (if applicable) 
7.  Submittal schedule (preliminary if not final) 
8.  List of Contractor’s staff assignments 
9.  List of Contractor’s principal consultants 
10.  Copies of building permits for trades requiring separate permits 
11.  Copies of authorizations and licenses from governing authorities for performance 

of the Work 
12.  Initial progress report 
13.  Report of Pre-construction Meeting 
14.  Initial settlement survey and damage report, (if required) 

 
15. Listing of all long lead procurement items monthly applications for payment will 

be accompanied with updated schedule and review of as-built drawings 

G. Interim Application for Payment: Payment will be processed once a month. No 
applications will be processed without receipt of previous month’s waiver of lien 
described in subsection F above. Payment for item will be based on percentage 
completed as determined and approved by the County Project Manager or invoice for 
stored materials. Retainage (10%) will be held for all interim applications.  

H. Application for Payment at Substantial Completion: Following issuance of the Certificate 
of Substantial Completion, submit an Application for Payment; this application shall 
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reflect any Certificates of Partial Substantial Completion issued previously for Owner 
occupancy of designated portions of the Work. Application shall also include all items 
listed in Part H. above. 

I. Administrative actions and submittals that shall proceed or coincide with Substantial 
Completion Payment. Substantial Completion as defined per General Conditions Section 
“F” application include: 
1. Occupancy permits and similar approvals 
2. Warranties (guarantees) and maintenance agreements 
3. Test/adjust/balance records 
4. Maintenance instructions 
5. Start-up performance reports 
6. Change-over information related to Owner’s occupancy, use, operation and 

maintenance 
7. Final cleaning 
8. Application for reduction of retainage, and consent of surety 
9. List of incomplete Work, recognized as exceptions to Project Manager’s Certificate 

of Substantial Completion 

J. Final Payment Application: Administrative actions and submittals which must precede or 
coincide with submittal of the final payment. Application for Payment includes the 
following: 
1. Completion of Project Close-Out requirements 
2. Completion of items specified for completion after Substantial Completion 
3. Assurance that unsettled claims will be settled 
4. Assurance that all work has been completed and accepted 
5. Proof that taxes, fees and similar obligations have been paid 
6. Removal of temporary facilities and services 
7. Removal of surplus materials, rubbish and similar elements 
8. Change of door locks to Owner’s access 
9. Submission of all close-out documents. Refer to Section 01700. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 01027 
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SECTION 01035 - MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this section. 

1.2 SUMMARY 

A. This section specifies administrative and procedural requirements for handling and 
processing Contract modifications. 

B. Related Sections: The following sections contain requirements that relate to this section: 
1. Division 1 Section 01300 Submittals for requirements for the Contractor’s 

Construction Schedule. 
2. Division 1 Section 01027 Application for Payment for administrative procedures 

governing applications for payment. 
3. Division 1 Section 01631 Product Substitutions for administrative procedures for 

handling requests for substitutions made after award of the Contract. 

1.3 MINOR CHANGES IN THE WORK 

A. Supplemental instructions authorizing minor changes in the work, not involving an 
adjustment to the Contract Sum or Contract Time, will be issued by the Project 
Manager. 

1.4 CHANGE ORDER PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests: Proposed changes in the work that will require 
adjustment to the Contract Sum or Contract Time will be issued by the Project Manager, 
with a detailed description of the proposed change and supplemental or revised 
Drawings and Specifications, if necessary. 
1. Proposal requests issued by the Project Manager are for information only. Do not 

consider them instruction either to stop work in progress, or to execute the 
proposed change. 

2. Unless otherwise indicated in the proposal request, within 7 days of receipt of the 
proposal request, submit to the Project Manager from the Owner's review, an 
estimate of cost necessary to execute the proposed change.  
a.   Include a list of quantities of products to be purchased and unit costs, 
  along with the total amount of purchases to be made. Where requested, 
  furnish survey data to substantiate quantities. 
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b.   Indicate applicable taxes, delivery charges, equipment rental, and 
  amounts of trade discounts. 
c.   Include a statement indicating the effect the proposed change in the 
  work will have on the Contract Time. 
d.   Contractor and subcontractors will provide a complete detailed labor and 
  material breakdown to justify change order request amount. 
 

B. Contractor-Initiated Change Order Proposal Requests: When latent or other unforeseen 
conditions in mutual accord with the Owner Representatives findings require 
modifications to the Contract, the Contractor may propose changes by submitting a 
request for a change to the Engineer. 
1. Include a statement outlining the reasons for the change and the effect of the 

change on the Work. Provide a complete description of the proposed change. 
Indicate the effect of the proposed change on the Contract Sum and Contract 
Time. 

2. Include a list of quantities of products to be purchased and unit costs along with 
the total amount of purchases to be made. Where requested, furnish survey data 
to substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 
trade discounts. 

4. Comply with requirements in Section 01631 “Product Substitutions” - if the 
proposed change in the work requires that substitution of one product or system 
for a product or system not specified. 

5. Contractor and subcontractors will provide a complete detailed labor and material 
breakdown to justify change order request amounts. 

C. Proposal Request Form: Project Manager will transfer the information to the appropriate 
forms for approval. Use AIA Document G 709 for Change Order Proposal Requests. 

D. Proposal Request Form: Use forms provided by the Owner for Change Order Proposals. 

1.5 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive: When the Owner and Contractor are not in total 
agreement on the terms of a Change Order Proposal Request, the Project Manager 
may issue a Construction Change Directive instructing the Contractor to proceed with a 
change in the Work, for subsequent inclusion in a Change Order. 
1. The Construction Change Directive will contain a complete description of the 

change in the Work and designate the method to be followed to determine 
change in the Contract Sum or Contract Time. 

B. Documentation: Maintain detailed records on a time and material basis of work required 
by the Construction Change Directive. 
1. After completion of the change, submit an itemized account and supporting data 

necessary to substantiate cost and time adjustments to the Contract. 
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1.6 CHANGE ORDER PROCEDURES 

A. Upon the Owner's approval of a Change Order Proposal Request, the Project Manager 
will issue a Change Order for signatures of the Owner and Contractor on County's 
Change Order form, as provided in the Conditions of the Contract. 

 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 15113 
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SECTION 01040 - PROJECT COORDINATION 
 
PART 1 GENERAL 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

 
1.2  SUMMARY 
 

A. This Section specifies administrative and supervisory requirements necessary for 
project coordination including, but not necessarily limited to: 

 
1. Coordination 
2. Administrative and supervisory personnel 
3. General installation provisions 
4. Cleaning and protection 

 
B. Progress meetings, coordination meetings and Pre-installation conferences are in-

cluded in Section 01200 “Project Meetings”. 
 

C. Requirements for the Contractor’s Construction Schedule are included in Section 
01300 “Submittals”. 

 
1.3  COORDINATION 
 

A. Coordination:  Coordinate construction activities included under various Sections of 
these Specifications to ensure efficient and orderly installation of each part of the 
Work. Coordinate construction operations included under different Sections of the 
Specification that are dependent upon each other for proper installation, connection, 
and operation. 

 
1. Where installation of one part of the Work is dependent on installation of other 

components, either before or after its own installation, schedule construction ac-
tivities in the sequence required to obtain the best results. 

 
2. Where availability of space is limited, coordinate installation of different compo-

nents to assure maximum accessibility for required maintenance, service and re-
pair. 

 
3.  Make adequate provisions to accommodate items scheduled for later installation. 

 
B. Where necessary, prepare memoranda for distribution to each party involved outlin-

ing special procedures required for coordination.  Include such items as required: no-
tices, reports, and attendance at meetings. 

 
1. Prepare similar memoranda for the Owner and separate Contractors where coor-

dination of their Work is required. 
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C. Administrative  Procedures:  Coordinate  scheduling  and  timing  of  required admin-

istrative procedures with other construction activities to avoid conflicts and ensure 
orderly progress of the Work. Such administrative activities include, but are not lim-
ited to, the following: 

 
1. Preparation of Schedules 
2. Installation and removal of temporary facilities 
3. Delivery and processing of submittals 
4. Progress meetings 
5. Project close-out activities 

  
D. Conservation:    Coordinate construction activities to ensure that operations are car-

ried out with consideration given to conservation of energy, water, and materials. 
 

1. Salvage materials and equipment (if any) involved in performance of, but not 
actually incorporated in, the Work. 

 
E. Lack of  coordination as  specified in  this and other sections of  the contract docu-

ments are in grounds for assessment of back charges and/or termination in order to 
remediate the situation. 

 
1.4  SUBMITTALS 
 

A. Coordination Drawings: Prepare and submit coordination Drawings where close and 
careful coordination is required for installation of products and materials fabricated 
off-site by separate entities, and where limited space availability necessitates maxi-
mum utilization of space for efficient installation of different components. 

 
1. Show  the  interrelationship  of  components  shown  on  separate  Shop 

Drawings. 
 

2. Indicate required installation sequences. 
 

3. Comply with requirements contained in Section “Submittals”. 
 
4. Refer to Division-15 Section “Basic Mechanical Requirements,” and Division- 

16 Section “Basic Electrical Requirements” for specific coordination Drawing 
requirements for mechanical and electrical installations. 

 
B. Staff Names: At the Preconstruction Conference submit a list of the Contractor’s prin-

cipal staff assignments, including the Superintendent and other personnel in attend-
ance at the site; identify individuals, their duties and responsibilities; list their ad-
dresses and telephone numbers. 

 
1. Post copies of the list in the project meeting room, the temporary field office, 

and each temporary telephone. 
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PART 2 PRODUCTS (Not Applicable)  
 
PART 3 EXECUTION 
  
3.1  GENERAL INSTALLATION PROVISIONS 
 

A. Inspection of Conditions: Require the Installer of each major component to inspect 
both the substrate and conditions under which work is to be performed.  Do not pro-
ceed until unsatisfactory conditions have been corrected in an acceptable manner. 

 
B. Manufacturer’s Instructions: Comply with manufacturer’s installation instructions and 

recommendations, to the extent that those instructions and recommendations are 
more explicit or stringent than requirements contained in Contract Documents. 

 
C. Inspect materials or equipment immediately upon delivery and again prior to installa-

tion. Reject damaged and defective items. 
 

D. Provide attachment and connection devices and methods necessary for securing 
work.  Secure work true to line and level.  Allow for expansion and building move-
ment. 

 
E. Visual Effects: Provide uniform joint widths in exposed work.  Arrange joints in ex-

posed work to obtain the best visual effect. Refer questionable choices to Project 
Manager for final decision. 

 
F. Recheck measurements and dimensions, before starting each installation. 

 
G. Install each component during weather conditions and Project status that will ensure 

the best possible results.  Isolate each part of the completed construction from in-
compatible material as necessary to prevent deterioration. 

 
H. Coordinate temporary enclosures with required inspections and tests, to minimize 

the necessity of uncovering completed construction for that purpose. 
 

I. Mounting Heights: Where mounting heights are not indicated, install individual com-
ponents at standard mounting heights recognized within the industry for the particu-
lar application indicated. Refer questionable mounting height decisions to the Project 
Manager for final decision. 

 
3.2  CLEANING AND PROTECTION 
 

A. During handling and installation, clean and protect construction in progress and ad-
joining materials in place.  Apply protective covering where required to ensure pro-
tection from damage or deterioration at Substantial Completion. 

 
B. Clean and maintain completed construction as directed by the Project Manager and 

as frequently as necessary to ensure its integrity and safety through the remainder of 
the construction period.  Adjust and lubricate operable components to ensure opera-
bility without damaging effects. 
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C. Limiting Exposures: Supervise construction activities 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. Where the appli-
cable, such exposures include, but are not limited to, the following: 

 
1. Excessive static or dynamic loading 
2. Excessively high or low temperatures 
3. Excessively high or low humidity 
4. Air contamination or pollution 
5. Water 
6. Solvents 
7. Chemicals 
8. Soiling, staining and corrosion 
9. Rodent and insect infestation 
10. Combustion 
11. Destructive testing 
12. Misalignment 
13. Excessive weathering 
14. Unprotected storage 
15. Improper shipping or handling 
16. Theft 
17. Vandalism 

 
END OF SECTION 01040 
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SECTION 01045 - CUTTING AND PATCHING 
 
PART 1 GENERAL 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

 
1.2  SUMMARY 
 

A. This Section specifies administrative and procedural requirements for cutting and 
patching. 

 
B. Refer to other Sections for specific requirements and limitations applicable to cutting 

and patching individual parts of the Work. 
 

1. Requirements of this Section apply to mechanical and electrical installations. 
Refer to Division-16 Sections for other requirements and limitations applicable to 
cutting and patching electrical installations. 

 
1.3  SUBMITTALS 
 

A. Cutting and Patching Proposal: Where approval of procedures for cutting and patch-
ing is required before proceeding, submit a proposal describing procedures well in 
advance of the time cutting and patching will be performed and request approval to 
proceed.  Include the following information, as applicable, in the proposal: 

 
1. Describe the extent of cutting and patching required and how it is to be per-

formed; indicate why it cannot be avoided. 
 

2. Describe anticipated results in terms of changes to existing construction; include 
changes to structural elements and operating components as well as changes in 
the building’s appearance and other significant visual elements. 

 
3. List products to be used and firms or entities that will perform Work. 

 
4. Indicate dates when cutting and patching is to be performed. 

 
5. List utilities that will be disturbed or affected, including those that will be relocated 

and those that will be temporarily out-of-service. Indicate how long service will be 
disrupted. 

 
6. Where cutting and patching involves addition of reinforcement to structural ele-

ments, submit details and engineering calculations to show how reinforcement is 
integrated with the original structure. 
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7. Approval by the Engineer to proceed with cutting and patching does not waive  the  
Engineer’s  right  to  later  require  complete  removal  and replacement of a part of 
the Work found to be unsatisfactory. 

 
1.4  QUALITY ASSURANCE 
 

A. Requirements for Structural Work: Do not cut and patch structural elements in a 
manner that would reduce their load carrying capacity or load-deflection ratio. 

 
1. Obtain approval of the cutting and patching proposal before cutting and patching 

the following structural elements. 
 

a. Foundation construction 
b. Bearing and retaining walls c. Structural concrete 
d. Structural steel e. Lintels 
f. Timber and primary wood framing g. Structural decking 
h. Miscellaneous structural metals 
I. Stair systems 
j. Exterior curtain wall construction k. Equipment supports 
l. Piping, ductwork, vessels and equipment 

 
B. Operational and Safety Limitations: Do not cut and patch operating elements or 

safety related components in a manner that would result in reducing their capacity to 
perform as intended, or result in increased maintenance, or decreased operational 
life or safety. 

 
1. Obtain approval of the cutting and patching proposal before cutting and patching 

the following operating elements or safety related systems. 
 

a. Shoring, bracing and sheeting 
b. Primary operational systems and equipment  
c. Air or smoke barriers 
d. Water, moisture, or vapor barriers  
e. Membranes and flashings 
f. Fire protection systems 
g. Noise and vibration control elements and systems  
h. Control systems 
i. Communication systems  
j. Conveying systems 
k. Electrical wiring systems 

 
C. Visual Requirements: Do not cut and patch construction exposed on the exterior 

or in occupied spaces, in a manner that would, in the Engineer’s opinion, reduce 
the building’s aesthetic qualities, or result in visual evidence of cutting and patch-
ing. Remove and replace work cut and patched in a visually unsatisfactory man-
ner. 
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1. If possible retain the original installer or fabricator to cut and patch the follow-
ing categories of exposed work, or if it is not possible to engage the original 
installer or fabricator, engage another recognized experienced and special-
ized firm: 
 
a. Processed concrete finishes  
b. Preformed metal panels 
c. Window wall system 
d. Stucco and ornamental plaster e. Acoustical ceilings 
f. Carpeting 
g. Wall covering 
h. HVAC enclosures, cabinets or covers 
I. Roofing systems 

 
PART 2 PRODUCTS 
 
2.1  MATERIALS 
 

A. Use materials that are identical to existing materials. If identical materials are not 
available or cannot be used where exposed surfaces are involved, use materials that 
match existing adjacent surfaces to the fullest extent possible with regard to visual 
effect unless otherwise indicated by Engineer/Owner. Use materials whose installed 
performance will equal or surpass that of existing materials. 

 
PART 3 EXECUTION 
 
3.1  INSPECTION 
 

A. Before cutting existing surfaces, examine surfaces to be cut and patched and condi-
tions under which cutting and patching is to be performed.  Take corrective action 
before proceeding, if unsafe or unsatisfactory conditions are encountered. 

 
1. Before proceeding, meet at the site with all parties involved in cutting and patch-

ing, including mechanical and electrical trades.  Review areas of potential inter-
ference and conflict.  Coordinate procedures and resolve potential conflicts be-
fore proceeding. 

 
3.2  PREPARATION 
 

A. Temporary Support: Provide temporary support of work to be cut. 
 

B. Protection:    Protect existing construction during cutting and patching to prevent 
damage.  Provide protection from adverse weather conditions for portions of the Pro-
ject that might be exposed during cutting and patching operations. 

 
C. Avoid interference with use of adjoining areas and interruption of free passage to ad-

joining areas. 
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D. Take all precautions necessary to avoid cutting existing pipe, conduit or ductwork 

serving the building, but scheduled to be removed or relocated until provisions have 
been made to bypass them. 

  
 
3.3  PERFORMANCE 
 

A. General: Employ skilled workmen to perform cutting and patching. Proceed with cut-
ting and patching at the earliest feasible time and complete without delay. 

 
1. Cut existing construction to provide for installation of other components or perfor-

mance of other construction activities and the subsequent fitting and patching re-
quired to restore surfaces to their original condition. 

 
B. Cutting:   Cut existing construction using methods least likely to damage elements to 

be retained or adjoining construction.   Where possible review proposed procedures 
with the original installer; comply with the original installer’s recommendations. 

 
1. In general, where cutting is required use hand or small power tools designed for 

sawing or grinding, not hammering and chopping.  Cut holes and slots neatly to 
size required with minimum disturbance of adjacent surfaces. Temporarily cover 
openings when not in use. 

 
2. To avoid marring existing finished surfaces, cut or drill from the exposed or fin-

ished side into concealed surfaces. 
 
3. Cut through concrete and masonry using a cutting machine such as a 

Carborundum saw or diamond core drill. 
 
4. Comply with requirements of applicable Sections of Division-2 where cutting and 

patching required excavating and backfilling. 
 
5. By-pass utility services such as pipe or conduit, before cutting, where services 

are shown or required to be removed. Cap, valve or plug and seal the remaining 
portion of pipe or conduit to prevent entrance of moisture or other foreign matter 
after by-passing and cutting. 

 
C. Patching:  Patch with durable seams that are as invisible as possible. Comply with 

specified tolerances. 
 

1. Where feasible, inspect and test patched areas to demonstrate integrity of the 
installation. 

 
2. Restore exposed finishes of patched areas and extend finish restoration into re-

tained adjoining construction in a manner that will eliminate evidence of patching 
and refinishing. 
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3. Where removal of walls or partitions extends one finished area into another, 

patch and repair floor and wall surfaces in the new space to provide an even sur-
face of uniform color and appearance.  Remove existing floor and wall coverings 
and replace with new materials if necessary to achieve uniform color and appear-
ance. 

 
a. Where patching occurs in a smooth painted surfaces, extend final coat over 

entire unbroken surfaces containing the patch, after patched area has re-
ceived primer and second coat.  

  
3.4  CLEANING 
  

A. Thoroughly clean areas and spaces where cutting and patching is performed or used 
as access. Remove completely paint, mortar, oils, putty and items of similar nature.  
Thoroughly clean piping, conduit and similar features before painting or other finish-
ing is applied. Restore damaged materials to their original condition. 

 
END OF SECTION 01045 
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SECTION 01200 - PROJECT MEETINGS 
 
PART 1 GENERAL 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division-1 Specification Sections, apply to this 
Section. 

 
1.2  SUMMARY 
 

A. This Section specifies administrative and procedural requirements for project meetings 
including but not limited to: 

 
1. Pre-Construction Conference 
2. Pre-Installation Conference 
3. Coordination Meetings 
4. Progress Meetings 

 
B. Construction schedules are specified in Section 01300 Submittals. 

 
1.3  PRE-CONSTRUCTION CONFERENCE 
 

A. Schedule a pre-construction conference and organizational meeting at the project site 
or other convenient location no later than 20 days after execution of the agreement 
and prior to commencement of construction activities. Conduct the meeting to review 
responsibilities and personnel assignments. 

 
B. Attends:  The County’s Representative, the Contractor and its superintendent, major 

subcontractors, manufacturers, suppliers and other concerned parties shall each be 
represented at the conference by persons familiar with and authorized to conclude 
matters relating to the work. 

 
C. Agenda:  Discuss items of significance that could affect progress including such topics 

as: 
 

1. Tentative construction schedule 
2. Critical Work sequencing and/coordinating 
3. Designation of responsible personnel 
4. Procedures for processing field decisions and Change Orders 
5. Procedures for processing Applications for Payment 
6. Distribution of Contract Documents 
7. Submittal of Shop Drawings, Product Data and Samples 
8. Preparation of record documents 
9. Use of the Premises 
10. Office, Work and storage areas 
11. Equipment deliveries and priorities 
12. Safety procedures 
13. First aid 
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14. Security 
15. Housekeeping 
16. Working hours 

 
D. Contractor must submit at the time of the meeting at least the following items: 

 
1. Schedule of Values 
2. Listing of key personnel including project superintendent and subcontractors 

with their addresses, telephone numbers, and emergency telephone numbers. 
3. Preliminary Construction Schedule 
4. Submittal Schedule 

 
1.4  PRE-INSTALLATION CONFERENCE 
 

A. Conduct a Pre-installation conference at the site before each construction activity that 
requires coordination with other construction. The Installer and representatives of 
manufacturers and fabricators involved in or affected by the installation, and its 
coordination or integration with other materials and installations that have preceded or 
will follow, shall attend the meeting. Advise at least 48 hours in advance the Project 
Manager of scheduled meeting dates. 

 
1. Review the progress of other construction activities and preparations for the 

particular activity under consideration at each pre-installation conference, 
including requirements for: 

 
a. Contract Documents 
b. Options 
c. Related Change Orders 
d. Purchases 
e. Deliveries 
f. Shop Drawings, Product Data and Quality Control Samples 
g. Possible conflicts 
h. Compatibility problems 
I. Time schedules 
j. Weather limitations 
k. Manufacturer's recommendations 
l. Comparability of materials 
m. Acceptability of substrates 
n. Temporary facilities 
o. Space and access limitations 
p. Governing regulations 
q. Safety 
r. Inspection and testing requirements 
s. Required performance results 
t. Recording requirements 
u. Protection 

 
2. Record significant discussions and agreements and disagreements of each 

conference along with and approved schedule. Distribute the record of the 
meeting to everyone concerned promptly including the Owner and Engineer. 
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3. Do not proceed if the conference cannot be successfully concluded. 

Initiate whatever actions are necessary to resolve impediments to performance 
of Work and reconvene the conference at the earliest feasible date. 

 
1.5  COORDINATION MEETINGS 
 

A. Conduct project coordination meeting at weekly intervals on day and time as 
established by the Project Manager or more frequently, if necessary convenient for all 
parties involved. Project coordination meetings are in addition to specific meetings 
held for other purposes, such as regular progress meetings and special pre-installation 
meetings. 

 
B. Request representation at each meeting by every party currently involved in 

coordination or planning for the construction activities involved, to include 
subcontractors and representatives. 

 
C. Contractor shall record meeting results and distribute copies to everyone in 

attendance and to others affected by decisions or actions resulting from each meeting. 
 
1.6  PROGRESS MEETINGS 
 

A. Conduct progress meetings at the Project site at bimonthly intervals or more frequently 
if necessary as directed by the Project Manager. Notify the Owner at least 48 hours in 
advance of scheduled meeting time and dates. Coordinate dates of meetings with 
preparation of the payment request. 

 
B. Attendees: In addition to representatives of the Owner and Engineer, each 

subcontractor, supplier or other entity concerned with current progress of involved in 
planning, coordination or performance of future activities with the project and 
authorized to conclude matters relating to progress. 

 
C. Agenda:  Review and correct or approve minutes of the previous progress meeting. 

Review other items of significance that could affect progress. Include topics for 
discussion as appropriate to the current status of the Project. 

 
1. Contractor’s Construction Schedule: Review progress since the last meeting. 

Determine where each activity is in relation to the Contractor’s Construction 
Schedule, whether on time, ahead, or behind 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. 

 
2. Review the present and future needs of each entity present, including such 

items as: 
 

a. Interface requirements 
b. Time 
c. Sequences 
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d. Deliveries 
e. Off-site fabrication problems 
f. Access 
g. Site utilization 
h. Temporary facilities and services 
I. Hours of work 
j. Hazards and risks 
k. Housekeeping 
l. Quality and work standards 
m. Change Orders 
n. Documentation of information for payment requests. 
 

A. Reporting:  No later than 3 days after each progress meeting date, distribute copies of 
minutes of the meeting to each party present and to other parties who should have 
been present. Include a brief summary, in narrative form, or progress since the 
previous meeting and report. 

 
PART 2 PRODUCTS (Not Applicable) 
 
PART 3 EXECUTION (Not Applicable) 
 
END OF SECTION 01200 



Orange County Fleet Fuel Automation SECTION 01300 
Electrical Upgrades Bid Documents 
 

 

01300 - 1 
 Submittals  
  January 8, 2018 
 
 

SECTION 01300 - SUBMITTALS 
 
PART 1 GENERAL 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

 
1.2  SUMMARY 
 

A. This Section specifies administrative and procedural requirements for submittals 
required for performance of the Work, including: 

 
1. Contractor’s Construction Schedule 
2. Submittal Schedule 
3. Daily Construction Reports 
4. Shop Drawings 
5. Product Data 
6. Samples 

 
B. Administrative Submittals: Refer to other Division-1 Sections and other Contract 

Documents for requirements for administrative submittals. Such submittals include, 
but are not limited to: 

 
1. Permits 
2. Applications for Payment 
3. Performance and Payment Bonds 
4. Insurance Certificates 
5. List of Subcontractors with start and finish dates (update as necessary) 
6. Schedule of Values 
7. Construction Schedule 

 
C. The Schedule of Values submittal is included in Section 01027 “Applications for 

Payment”. 
 
1.3  ELECTRONIC SUBMITTAL PROCEDURES 
 
 

A. General: Submittals  shall  be  submitted  electronically  directly  to  the  Engineer  from  
the General/Mechanical/Electrical Contractor. 

 
1. All shop drawings and other submittals as specified herein, shall be submitted in 

     electronic format. All electronic CAD generated drawings shall be in Acrobat PDF 
format and all product data or other information shall be submitted in Acrobat PDF 
format.  Coordinate with Engineer prior to submitting.  All electronic submittals shall 
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be posted to the Engineer’s FTP site. Information regarding the username and 
password shall be distributed to all parties prior to the pre-construction meeting. 

 
B. Electronic copies of CAD drawings made from the Construction/Contract Documents 

will not be provided by Engineer without a written indemnification.  Indemnification 
form will be provided by the Engineer at Pre-Construction Meeting to the 
General/Mechanical/Electrical Contractor upon written request. 

  
 

C. Coordination: Coordinate preparation and processing of submittals with performance 
of construction activities. Transmit each submittal sufficiently in advance of 
performance of related construction activities to avoid delay. 

 
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals and related activities that require sequential activity. 
 
2.. Coordinate transmittal of different types of submittals for related elements of the 

Work so processing will not be delayed by the need to review submittals 
concurrently for coordination. 

 
a. The Project Manager reserves the right to withhold action on a submittal 

requiring coordination with other submittals until related submittals are 
received. 

 
3. Processing:  Allow sufficient review time so that installation will not be delayed as 

a result of the time required to process submittals, including time for resubmittals. 
 

a. Allow two weeks for initial review.  Allow additional time if processing must 
be delayed to permit coordination with subsequent submittals. The Project 
Manager will promptly advise the Contractor when a submittal being 
processed must be delayed for coordination. 

b. If an intermediate submittal is necessary, process the same as the initial 
submittal. 

c. Allow two weeks for reprocessing each submittal. 
d. No extension of Contract Time will be authorized because of failure to 

transmit submittals to the Engineer sufficiently in advance of the Work to 
permit processing. 

 
 

D. Identification: Place a permanent label or title block on each submittal for identification. 
 

1. Indicate name of firm or entity that prepared each submittal on label or title 
block. 

  
2. Provide a space approximately 6 by 8 inches on label or  beside title block  to 

record contractor's review and approval markings and action taken by 
Engineer. 
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3. Include the following information on label for processing and recording action 
taken: 

 
a. Project name. 
b. Date. 
c. Name and address of Engineer. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Submittal number or other unique identifier, including revision identifier. 

 
1) Submittal number shall use Specification Section number followed by a 

decimal point and then a sequential number (e.g., 06100.01).  Resubmittals 
shall  include  an  alphabetic  suffix  after  another  decimal  point  (e.g., 
06100.01.A). 

2) Where  multiple  products  are  shown,  highlight/circle  or  identify  product 
intended to be used 

 
i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Location(s) where product is to be installed, as appropriate. 
l. Other necessary identification. 

  
E. Contractor shall be responsible for cost of re-review of rejected submittals, shop 

drawing, etc. Costs for re-review shall be reimbursed to the County by deducting the 
cost from the Contractors monthly progress payments. Costs to be determined by 
applying the consultants standard billing rates, plus 10% handling by the County. 

 
F. Substitution request to specified products will be made within 30 days of Notice to 

Proceed. After the 30 day period, no requests for substitutions from the Contractor will 
be considered. 

 
1. Substitution submitted within the first 30 days will have product data from 

specified and requested substitute submitted together and demonstrate better 
quality, cost savings if of equal quality, or show benefit to the County for 
excepting the substitute. 

 
F. Once electronic submittals are approved or approved as noted, they will be transmitted 

to the owner. 
 
 
1.4  CONTRACTOR’S CONSTRUCTION SCHEDULE 
 

A. Critical Path Method (CPM) Schedule:  Prepare a fully developed, horizontal bar-chart 
type Contractor’s construction schedule. 
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1. Provide a separate time bar for each significant construction activity. Provide 
a continuous vertical line to identify the first working day of each week. Use the 
same breakdown of units of the work as indicated in the Schedule of Values. 

 
2. Within each time bar, indicate estimated completion percentage in 10 percent 

increments. As work progresses, place a contrasting mark in each bar to 
indicate Actual Completion. 

 
3. Prepare the schedule on a sheet, series of sheets, stable transparency, or 

other reproducible media, of sufficient width to show data for the entire 
construction period. 

 
4. Secure time commitments for performing critical elements of the work from 

parties involved. Coordinate each element on the schedule with other 
construction activities; include minor elements involved in the sequence of the 
work. Show each activity in proper sequence. Indicate graphically sequences 
necessary for completion of related portions of the work. 

 
5. Coordinate the Contractor's construction schedule with the schedule of values, 

list of subcontracts, submittal schedule, progress reports, payment request and 
other schedules. 

 
6. Indicate completion in advance of the date established for Substantial 

Completion. Indicate Substantial Completion on the schedule to allow time for 
the Engineer's procedures necessary for certification of Substantial 
Completion. 

 
B. Phasing:  Provide notations on the schedule to show how the sequence of the work is 

affected by requirements for phased completion to permit work by separate 
Contractors and partial occupancy by the Owner prior to Substantial Completion. 

 
C. Work Stages: Indicate important stages of construction for each major portion of the 

work, including testing and installation. 
  

D. Area Separations: Provide a separate time bar to identify each major construction area 
for each major portion of the work. Indicate where each element in an area must be 
sequenced or integrated with other activities. 

 
E. Cost Correlation: At the head of the schedule, provide a two item cost correlation line, 

indicating precalculated and actual costs. On the line show dollar-volume of work 
performed as the dates used for preparation of payment requests. 

 
1. Refer to Section Applications for Payment for cost reporting and payment 

procedures. 
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F. Distribution:  Following response to the initial submittal, print and distribute copies to 
the Engineer, Owner, subcontractors, and other parties required to comply with 
scheduled dates. Post copies in the project meeting room and temporary field office. 

 
1. When revision are made distribute to the same parties and post in the same 

locations. Delete parties from distribution when they have completed their 
assigned portion of the Work and are no longer involved in construction 
activities. 

 
G. Schedule Updating: Revise the schedule monthly or activity, where revisions have 

been recognized or made. Issue the updated schedule concurrently monthly pay 
request. 

 
1.5  SUBMITTAL LOG 
 

A. After development and acceptance of the Contractor's construction schedule, prepare 
a complete log of submittals. 

 
1. Coordinate submittals log with the list of subcontracts, schedule of values and 

the list of products as well as the Contractor's construction schedule. 
 

2. Prepare the log in chronological order; include all submittals required. Provide 
the following information: 

 
a. Scheduled date for the first submittal b. Related Section number 
c. Submittal category 
d. Name of subcontractor 
e. Description of the part of the work covered 
f. Scheduled date for resubmittal 
g. Scheduled date for the Engineer's final release or approval. 

 
3. All submittals must be received within the first 25% of contract time. 

 
B. Distribution:  Following response to initial submittal, print and distribute copies to the 

Project Manager, subcontractors, and other parties required to comply with submittal 
dates indicated. Post copies in the project meeting room and field office. 

 
1. When revisions are made, distribute to the same parties and post in the same 

locations. Delete parties from distribution when they have completed their 
assigned portion of the Work and are no longer involved in construction 
activities. 

 
C. Log Updating: Revise the log after each meeting or activity, where revisions have been 

recognized or made. Issue the updated schedule concurrently with report of each 
meeting. 
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1.6  DAILY CONSTRUCTION REPORTS 
  

A. Prepare a daily construction report, recording the following information concerning 
events at the site; and submit duplicate copies to the Project Manager at weekly 
intervals: 

 
1. List of subcontractors at the site 
2. Approximate count of personnel at the site 
3. High and low temperatures, general weather conditions 
4. Accidents and unusual events 
5. Meetings and significant decisions 
6. Stoppages, delays, shortages, losses 
7. Meter readings and similar recordings 
8. Emergency procedures 
9. Orders and requests of governing authorities 
10. Change Orders received, implemented 
11. Services connected, disconnected 
12. Equipment or system tests and start-ups 
13. Partial completions, occupancies 
14. Substantial Completions authorized 

 
1.7  SHOP DRAWINGS 
 

A. Submit newly prepared information, drawn to accurate scale.  Highlight, encircle, or 
otherwise indicate deviations from the Contract Documents. Do not reproduce 
Contract Documents or copy standard information as the basis of Shop Drawings. 
Standard information prepared without specific reference to the Project is not 
considered a Shop Drawings and will be rejected. 

 
B. Shop Drawings include fabrication and installation drawings, setting diagrams, 

schedules, patterns, templates and similar drawings. Include the following information: 
 

1. All required dimensions 
2. Identification of products and materials included 
3. Compliance with specified standards 
4. Notation of coordination requirements 
5. Notation of dimensions established by field measurement 
6. Sheet Size:  Except for templates, patterns and similar full-size Drawings on 

sheets at least 8" x 11" but no larger than 24" x 36". 
7. Number of Copies:   Submit one (1) electronic copy of each submittal to the 

County’s Representative, unless copies are required for operation and 
maintenance  manuals.    Submit  one  (1)  electronic  copy  where  copies  are 
required  for  operation  and  maintenance  manuals. Engineer will retain 1 
electronic copy. Mark up and retain one returned electronic copy as a Project 
Record Drawing. 

8. Submit one (1) hard copy once approved for legal seal stamping if needed at 
jobsite. Coordinate with Engineer and County’s Representative. 
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9. Do not use Shop Drawings without an appropriate final stamp indicating action 
taken in connections with construction. 

 
C. Coordination drawings are a special type of Shop Drawing that show the relationship 

and integration of different construction elements that require careful coordination 
during fabrication or installation to fit in the space provided or function as intended. 

 
1. Preparation of coordination Drawings is specified in section Project 

Coordination and may include components previously shown in detail on Shop 
Drawings or Product Data. 

  
2. Submit coordination Drawings for integration of different construction 

elements. 
Show sequence and relationships of separate components to avoid any conflict 
including conflicts in use of space. 

 
3. Contractor is not entitled to additional payments due to lack of compliance with 

this Section. 
 
1.8  PRODUCT DATA 
 

A. Collect Product Data into a single submittal for each element of construction or system. 
Product Data includes printed information such as manufacturer’s installation 
instructions, catalog cuts, standard color charts, roughing-in diagrams and templates, 
standard wiring diagrams and performance curves. Where Product Data must be 
specially prepared because standard printed data is not suitable for use, submit as 
“Shop Drawing”. 

 
1. Mark each copy to show applicable choices and options. Where printed 

Product Data includes information on several products, some of which are not 
required, mark copies to indicate the applicable information. Include the 
following information: 

 
a. Manufacturer's printed recommendations 
b. Compliance with recognized trade association standards  
c. Compliance with recognized testing agency standards 
d. Application of testing agency labels and seals 
e. Notation of dimensions verified by field measurement 
f. Notation of coordination requirements 
g. Manufacturers local representative and phone number. 

 
2. Do not submit Product Data until compliance with requirements of the Contract 

Documents has been confirmed. 
 

3. Preliminary Submittal: Submit a preliminary single-copy of Product Data where 
selection of options is required. 
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4. Submittals:  Submit six (6) copies of each required submittal. The Project 
Manager will return two (2) sets to the Contractor marked with action taken and 
corrections or modifications required. 

 
a. Unless noncompliance with Contract Document provisions is observed, the 

submittal may serve as the final submittal. 
 

5. Distribution:  Furnish copies of final submittal to installers, subcontractors, 
suppliers, manufacturers, fabricators, and others required for performance of 
construction activities. Show distribution on transmittal forms. 
a. Do not proceed with installation until an applicable copy of Product Data 

applicable is in the Installer’s possession. 
b. Do not permit use of unmarked copies of Product Data in connection with 

construction. 
 
1.9 SAMPLES 
 

A. Submit full-size, fully fabricated Samples cured and finished as specified and 
physically identical with the material or product proposed. Samples include partial 
sections of materials, color range sets, and swatches showing color, texture and 
pattern. 

  
1. Mount, display, or package Samples in the manner specified to facilitate review 

of qualities indicated. Prepare Samples to match the Engineer's/Owner's 
Sample. Include the following: 

 
a. Generic description of the Sample 
b Sample source 
c. Product name or name of manufacturer 
d. Compliance with recognized standards 
e. Availability and delivery time 

 
2. Submit Samples for review of kind, color, pattern, and texture, for a final check 

of these characteristics with other elements, and for a comparison of these 
characteristics between the final submittal and the actual component as 
delivered and installed. 

 
a. Where variation in color, pattern, texture or other characteristics are 

inherent in the material or product represented, submit multiple units (not 
less than 3), that show approximate limits of the variations. 

 
b. Refer to other Specification Sections for requirements for Samples that 

illustrate workmanship, fabrication techniques, details of assembly, 
connections, operation and similar construction characteristics. 
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3. Preliminary submittals: Where Samples are for selection of color, pattern, 
texture or similar characteristics from a range of standard choices, submit a full 
set of choices for the material or product. 

 
a. Preliminary submittals will be reviewed and returned with the 

Engineer’s/Owner’s mark indicating selection and other action. 
 

4. Submittals:  Except for Samples illustrating assembly details, workmanship, 
fabrication techniques, connections, operation and similar characteristics, 
submit 3 sets; one will be returned marked with the action taken. 

 
5. Maintain sets of Samples, as returned, at the project site, for quality 

comparisons throughout the course of construction. 
 

a. Unless noncompliance with Contract Document provisions is observed, the 
submittal may serve as the final submittal. 

b. Sample sets may be used to obtain final acceptance of the construction 
associated with each set. 

 
B. Distribution of Samples: Prepare and distribute additional sets to subcontractors, 

manufacturers, fabricators, suppliers, installers, and others as required for 
performance of the Work. Show distribution on transmittal forms. 

 
1. Field Samples specified in individual sections are special types of Samples. 

Field Samples are full-size examples erected on site to illustrate finishes, 
coatings, or finish materials and to establish the standard by which the work 
will be judged. 

 
a. Comply with submittal requirements. Process transmittal forms to provide 

a record of activity. 
 
1.10 ENGINEER’S ACTION 
  
 

A. Except for submittals for record, information or similar purposes, where action and 
return is required or requested, the Engineer/Project Manager will review each 
submittal, mark to indicate action taken, and return promptly. 

 
1. Compliance with specified characteristics is the Contractor’s responsibility. 

 
B. Action Stamp: The Engineer/Project Manager will stamp each submittal with a uniform, 

self-explanatory action stamp. The stamp will be appropriately marked, similarly as 
follows, to indicate the action taken: 
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1. Final Unrestricted Release: Where submittals are marked No Exceptions 
Taken, that part of the work covered by the submittal may proceed provided it 
complies with requirements of the Contract Documents; final acceptance will 
depend upon that compliance. 

 
2. Final-But-Restricted Release: When submittals are marked Made Corrections 

Noted that part of the Work covered by the submittal may proceed provided it 
complies with notations or corrections on the submittal and requirements of the 
Contract Documents; final acceptance will depend on that compliance. 

  
3. Returned for Resubmittal: When submittal is marked Revise and Resubmit, do 

not proceed with that part of the Work covered by the submittal, including 
purchasing, fabrication, delivery, or other activity. Revise or prepare a new 
submittal in accordance with the notations; resubmit without delay. Repeat if 
necessary to obtain a different action mark. 

 
a. Do not permit submittals marked Revise and Resubmit to be used at the 

Project site, or elsewhere where work is in progress. 
 

4. Rejected: Submittal does not comply with requirements of the Contract 
Documents. Submittal must be discarded and entirely new submittal shall be 
forward to the Project Manager without delay. 

 
PART 2 PRODUCTS (Not Applicable) 
 
PART 3 EXECUTION (Not Applicable) 
 
END OF SECTION 01300 
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SECTION 01380 - CONSTRUCTION PHOTOGRAPHS 
 
PART 1 GENERAL 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including Contractual Conditions and 
other Division-1 Specification Sections, apply to this Section. 

 
1.2  SUMMARY 
 

A. General:  This Section specifies administrative and procedural requirements for 
construction photographs. 

 
1.3  SUBMITTALS 
 

A. General: Refer to Division 1 Section “Submittals” for general requirements for 
submitting photographs. 

 
B. Prints: Submit 3 prints of each view directly to the Project Manager within 5 days of 

taking photographs. The Project Manager will distribute prints as follows: 
 

1. One print to the Contractor shall be retained in the field office at the project site 
and available at all times for reference. 

 
2. One print to the Owner as the Owner’s permanent record. 

 
3. One print shall be retained in the Architect’s files. 

 
C. Extra Prints: When requested by the Architect, the photographer shall submit extra 

prints of photographs, with distribution directly to designated parties who will pay the 
costs for the extra prints directly to the photographer. 

 
D. Negatives: Retain the photographic negatives 3 years after date of Substantial 

Completion. During this period, the photographer shall fill orders by the Architect for 
extra prints. Extra prints shall be priced at prevailing local commercial prices. 

 
1.4  QUALITY ASSURANCE 
 

A. Engage a qualified commercial photographer to take photographs during construction. 
 

B. Photographer’s Qualifications: Photographer shall be a firm or an individual of 
established reputation who has been regularly engaged as a professional 
photographer for not less than 3 years. 

 
C. Associated Services: Cooperate with the photographer’s work. Provide reasonable 

auxiliary services as requested, including access and use of temporary facilities 
including temporary lighting. 
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PART 2 PRODUCTS 
 
2.1  PHOTOGRAPHIC COPIES 
 

A. Provide 8" x 10" smooth surface gloss color prints on single-weight commercial- grade 
stock, mounted on muslin. Allow a 1" wide margin punched for standard 3- ring binder. 
Place margin on the left edge for vertical shots and at the top for horizontal shots. 

 
B. Identification:  Label each photograph on the front in the bottom margin with project 

name and date the photograph was taken. On the back of each print provide an applied 
label or rubber stamped impression with the following information: 

 
1. Name of the Project 
2. Name and address of the photographer 
3. Name of the Architect 
4. Name of the Contractor 
5. Date the photograph was taken 
6. Architect’s Project No. 

 
C. Description of vantage point, in terms of location, direction (by compass point), and 

evaluation of story on construction. 
 
PART 3 EXECUTION 
 
3.1  PHOTOGRAPHIC REQUIREMENTS 
 

A. Take three (3) color project photographs at monthly intervals, coinciding with the cutoff 
date associated with each Application for Payment. The photographer shall select the 
vantage points for each shot each month to best show the status of construction and 
progress since the last photographs were taken. 

 
B. Additional Photographs: From time to time the Architect may issue requests for 

additional photographs, in addition to periodic photographs specified. Additional 
photographs will be paid for by Change Order, and are not included in the Contract 
Sum or an Allowance. 

 
1. The Architect will give the photographer 3 days notice, where feasible. 

 
2. In emergency situations, the photographer shall take additional photographs 

within 24 hours of the Architect’s request. 
 

C. Circumstances that could require additional photographs include, but are not limited 
to: 

 
1. Substantial Completion of a major phase or component of Work. 
 
2. Owner’s request for special publicity photographs. 
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3. Special events planned at project site. 
  

D. Immediate follow-up when on-site events result in construction damage or losses. 
Photographs to be taken at fabrication locations away from project site; these are not 
subject to unit prices or unit-cost allowances. Extra record photographs at time of final 
acceptance. 

 
E. Construction projects over $1,000,000 shall include at least one of the photographs 

listed in 3.01.A be aerial. 
 
END OF SECTION 01380 
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SECTION 01400 - QUALITY CONTROL SERVICES 
 
PART 1 – GENERAL 
 
1.1  RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division 1-16 Specification sections, apply to work of this section.  

 
1.2  DESCRIPTION OF REQUIREMENTS: 
 

A. Required  inspection  and  testing  services  are  intended  to  assist in  the  
determination  of probable compliance of the work with requirements specified or 
indicated. These required services do not relieve the Subcontractor of responsibility 
for compliance with these requirements or for compliance with requirements of the 
Contract Documents. 

 
B. Definitions:  The requirements of this section relate primarily to customized fabrication 

and installation procedures, not to the production of standard products. Quality control 
services include  inspections  and  tests  and  related  actions,  including  reports,  
performed  by independent agencies and governing authorities as well as directly by 
the Subcontractor. These services do not include Contract enforcement activities 
performed directly by the Construction Manager or Architect or Engineer. 

 
1) Specific quality control requirements for individual units of work are specified 

in the section of these specifications that specify the individual element of the 
work. These requirements, including inspections and tests, cover both 
production of standard products and fabrication of customized work. These 
requirements also cover quality control of the installation procedures. 

 
2) Inspections, tests and related actions specified in this section and elsewhere 

in the Contract Documents are not intended to limit the Subcontractor's own 
quality control procedures which facilitate overall compliance with 
requirements of the Contract Documents. 

 
3) Requirements  for  the  Subcontractor  to  provide  quality  control  services  as 

required by the Construction Manager, A/E, the Owner, governing authorities 
or other authorized entities are not limited by the provisions of this section. 

 
1.3  RESPONSIBILITIES: 
 

A. Construction  Manager  and  Subcontractor  Responsibilities: Except  where  
specifically indicated as being provided by another, identified entity, inspections, tests 
and similar quality control services are the Subcontractor's responsibility; these 
services also include those specified to be performed by an independent agency and 
not directly by the Subcontractor. Costs for these   services shall be included in the 
Contract Sum., except   quality control services listed as being provided by the 
Construction Manager The Construction Manager shall employ and pay an 
independent agency,   testing laboratory or other qualified firm to perform quality 
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control services for the following ; soils compaction, soils moisture, sieve analysis, 
concrete, structural bolted and welded connections, mortar strength, masonry, and 
paving. 

 
B. Retest Responsibility:  Where results of required inspections, tests or similar services 

prove unsatisfactory and do not indicate compliance of related work with the 
requirements of the Contract Documents, then retests are the responsibility of the 
Subcontractor, regardless of whether the original test was the Subcontractor's 
responsibility. Retest the work revised or replaced by the Subcontractor is the 
Subcontractor's responsibility, where required tests were performed on original work. 

 
C. Responsibility for Associated Services:  The Subcontractor is required to cooperate 

with the independent agencies performing required inspections, tests and similar 
services. Provide such auxiliary services as are reasonably requested. Notify the 
testing agency sufficiently in advance of operations to permit assignment of personnel. 
These auxiliary services include but are not necessarily limited to the following: 
Providing access to the work. 
Taking samples or assistance with taking samples. Delivery of samples to test 
laboratories. 
Security and protection of samples and test equipment at the project site. 
 

D. Coordination: The Subcontractor and each independent agency engaged to perform 
inspections, tests and similar services for the project shall coordinate the sequence of 
their activities so as to accommodate required services with a minimum of delay in the 
progress of the work.  In  addition,  the  Subcontractor  and  each  independent  testing  
agency  shall coordinate their work so as to avoid the necessity of removing and 
replacing work to accommodate inspections and tests. The Subcontractor is 
responsible for advising the Construction Manager at least 48 hours in advance of the 
required   times for inspections, tests, taking of samples and similar activities. 

 
1.4   QUALITY ASSURANCE: 
 

A. Qualification for Service Agencies: Except as otherwise indicated, the engage 
inspection and test service agencies, including independent testing laboratories, which 
are pre-qualified as complying with "Recommended Requirements for Independent 
Laboratory Qualification" by the American Council of Independent Laboratories and 
which are recognized in the industry as specialized in the types of inspections and 
tests to be performed. 

 
1.5   SUBMITTALS: 
 

A.   Refer to Division 1 section on "Submittals" for the general requirements on 
submittals. Submit Four (4) copies of the certified written report of each inspection, 
test or similar service.  Two (2) shall be submitted directly to the Construction 
Manager and two (2)   directly to the A/E. Submit additional copies of each written 
report directly to the governing authority, when the authority so directs. 
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1) Report Data:  Written reports of each inspection, test or similar service shall 
include, but not be limited to the following: 

 
a) Name of testing agency or test laboratory. 
b) Dates and locations of samples and tests or inspections. Names 

of individuals making the inspection or test. Designation of the 
work and test method. 

c) Complete inspection or test data. Test results. 
d) Interpretations of test results. 
e) Notation  of  significant  ambient  conditions  at  the  time  of  

taking  sample  and testing. 
f) Comments  or  professional  opinion  as  to  whether  inspected  

or  tested  work complies with requirements of the Contract 
Documents. 

g) Recommendations on retesting, if applicable. 
  
 
PART 2 - PRODUCTS (Not Applicable) 
 
PART 3 – EXECUTION 
 
3.1   REPAIR AND PROTECTION: 
 

A. Upon completion of inspection, testing, sample-taking and similar services performed 
on the work, repair damaged work and restore substrates and finishes to eliminate 
deficiencies, including deficiencies in the visual qualities of exposed finishes. Comply 
with the Contract Document requirements for "Cutting and Patching". Protect work 
exposed by or for quality control service activities, and protect repaired work. Repair 
and protection is the Subcontractor's responsibility, regardless of the assignment of 
responsibility for inspection, testing or similar services. 

 
END OF SECTION 01400 
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SECTION 01631 - PRODUCT SUBSTITUTIONS 
 
PART 1 – GENERAL 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
conditions and other Division-1 Specification Sections, apply to this Section. 

 
1.2  SUMMARY 
 

A. This Section specifies administrative and procedural requirements for handling 
request for substitutions made during bidding and after award of the Contract. 

 
B. The Contractor’s Installation Schedule and the Schedule of Submittals are included 

under Section “Submittals”. 
 

C. Standards:  Refer to Section “Definitions and Standards” for applicability of industry 
standards to products specified. 

 
D. Procedural requirements governing the Contractor’s selection of products and product 

options are included under Section “Materials and Equipment”. 
 
1.3  DEFINITIONS 
 

A. Definitions used in this Article are not intended to change or modify the meaning of 
other terms used in the Contract Documents. 

 
B. Substitutions: The Contract will be awarded based on the design, methods, materials 

and/or equipment as addressed in the Contract Drawings and/or described in the 
Contract Specifications, without any consideration for 
substitution or "or-equal" replacement.  Addressing, describing or naming an item is 
intended to establish the type, function, characteristics and quality required in order to 
establish a base for bidding. 

 
1. Within thirty (30) days after Contract award, the Contractor may submit 

for approval substitutes for any equipment and/or material. In addition to the 
product documents, a written certification shall accompany the documentation 
indicating that the proposed substitute will have the 
same characteristics, will perform in accordance with the design requirements 
and that complies with all the requirements set for in the Contract. Any 
additional information required by the Owner or County Representative shall 
be provided by the Contractor. Rejection of any proposed substitute will be 
considered final and the Contractor shall not get into any agreement with 
manufacturers or providers until the submittal has been finally approved. 

 
2. The submission of this documentation shall follow the requirements set quality 

required in order to establish a base for bidding. 
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1.4  SUBMITTALS 
 

A. Substitution Request Submittal: Request for substitution will be considered if received 
within thirty (30) days after contract award, as long as this time allowance will not 
impact the construction schedule. 

 
1. Submit three (3) copies of each request for substitution for consideration. 

Submit requests in the form and in accordance with procedures required for 
Change Order proposals. 

 
2. Identify the product, or the fabrication or installation method to be replaced in 

each request. Include related Specification Section and Drawing numbers. 
Provide complete documentation showing compliance with the requirements 
for substitution, and the following information, as appropriate: 

a. Product Data, including Drawings, and descriptions of products, 
fabrication and installation procedures. 

b. Samples, where applicable or requested. 
c. A detailed comparison of significant qualities of the proposed 

substitution with those of the Work specified. Significant qualities may 
include elements such as size, weight, durability, performance and 
visual effect. 

d. Coordination information, including a list of changes or modifications 
needed to other parts of the Work and to construction performed by the 
Owner and separate Contractors that will become necessary to 
accommodate the proposed substitution. 

e. A statement indicating the substitution’s effect on the Contractor’s 
construction schedule compared to the schedule without approval of 
the substitution. Indicate the effect of the proposed substitution on 
overall Contract Time. 

f. Cost information, including a proposal of the net change, if any in the 
Contract Sum. 

g. Certification by the Contractor that the Substitution proposed is equal-
to or better in every significant respect to that required by the Contract 
Documents, and that it will perform adequately in the application 
indicated. Include the contractor’s waiver of rights to additional payment 
or time that may subsequently become necessary because of the 
failure of the substitution to perform adequately. 

 
3. Engineer’s Action: Within two weeks of receipt of the request for substitution, 

the Engineer will request additional information or documentation necessary 
for evaluation of the request if needed. Within two (2) weeks of receipt of the 
request, or one week of receipt of the additional information or documentation, 
whichever is later, the Engineer will notify the Contractor of acceptance or 
rejection of the proposed substitution. If a decision on use of a proposed 
substitute cannot be made or obtained within the time allocated, use the project 
specified by name. Decision on the use of a product substitution or its rejection 
by the Engineer is considered final. Acceptance will be in the form of a Change 
Order. 
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PART 2 - PRODUCTS 
 
2.1  SUBSTITUTIONS 
 

A. Conditions:  The Contractor’s substitution request will be received and considered by 
the Engineer when one or more of the following conditions are satisfied, as determined 
by the Engineer; otherwise request will be returned without action except to record 
noncompliance with these requirements. 

 
1. Extensive revisions to Contract Documents are not required. 

  
 
2. Proposed changes are in keeping with the general intent of Contract 

Documents. 
 
3. The request is timely, fully documented and properly submitted. 
 
4. The specified product or method of construction cannot be provided within the 

Contract Time. The request will not be considered if the product or method 
cannot be provided as a result of failure to pursue the work promptly or 
coordinate activities properly. 

 
5. The specified product or method of construction cannot receive necessary 

approval by a governing authority, and the requested substitution can be 
approved. 

 
6. A substantial advantage is offered to the Owner, in terms of cost, time, energy 

conservation or other considerations of merit, after deducting offsetting 
responsibilities the Owner may be required to bear. Additional responsibilities 
for the Owner may include additional compensation to the Engineer for 
redesign and evaluation services, increased cost of other construction by the 
Owner or separate Contractors, and similar consideration. 

 
7. The specified product or method of construction cannot be provided in a 

manner that is compatible with other materials, and where the Contractor 
certifies that the substitution will overcome the incompatibility. 

 
8. The specified product or method of construction cannot be coordinated with 

other materials, and where the Contractor certifies that the proposed 
substitution can be coordinated. 

 
9. The specified product or method of construction cannot provide a warranty 

required by the Contract Documents and where the Contractor certifies that 
the proposed substitution provide the required warranty. 

 
B. The Contractor's submittal and Project Manager's acceptance of Shop Drawings, 

Product Data or Samples that relate to construction activities not complying with the 
Contract Documents does not constitute an acceptable or valid request for 
substitution, nor does it constitute approval. 
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C. Substitution request constitutes a representation that the Contractor: 

 
1. Has investigated proposed product and determined that it meets or exceeds, 

in all respects, specified product. 
 

2. Will provide the same warranty for substitution as for specified product. 
 

3. Will coordinate installation and make other changes which may be required for 
work to be complete in all respects. 

 
4. Waives claims for additional costs which may subsequently become apparent. 

All costs associated with the substitution will be paid by the Contractor 
regardless of approvals given, and regardless of subsequent difficulties 
experienced as a result of substitutions. 

 
END OF SECTION 01631 
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SECTION 01700 - PROJECT CLOSE-OUT 
 
PART 1 GENERAL 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

 
1.2  SUMMARY 
 

A. This Section specifies administrative and procedural requirements for project close-
out, including but not limited to: 

 
1. Inspection procedures 
2. Project record document submittal. (substantial completion requirements) 
3. Operating and Maintenance Manual Submittal (substantial completion 

requirements). 
4. Submittal of warranties (substantial completion requirement). 
5. Final cleaning 

 
B. Close-out requirements for specific construction activities are included in the 

appropriate Sections in Divisions 15 through 16. 
 

C. Final Payment to be made when the County has reviewed and accepted all required 
close-out documents. 

 
1.3  SUBSTANTIAL COMPLETION 
  

A. Preliminary Procedures: Before requesting inspection for Certification of Substantial 
Completion, complete the following:  List exceptions in the request. 

 
1. In the Application for Payment that coincided with, or first follows, the date 

Substantial Completion in claimed, show 100 percent completion for the portion of 
the Work claimed as substantially complete.  Include supporting documentation for 
completion as indicated in these Contract Documents and a statement showing an 
accounting of changes to the Contract Sum. 

 
a. If 100 percent completion cannot be shown, include a list of incomplete items, 

the value of incomplete construction, and reasons the work is not complete. 
 

2. Advise Owner of pending insurance change-over requirements. 
 

3. Submit specific warranties, workmanship bonds, maintenance agreements, final 
certifications and similar documents. 

 
4. Obtain and submit releases enabling the Owner unrestricted use of the work and 

access to services and utilities; include occupancy permits, operating certificates 
and similar releases. 
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5. Complete final clean up requirements, including touch-up painting. Touch-up and 
otherwise repair and restore marred exposed finishes. 

 
B. Inspection Procedures: On receipt of a request for inspection, the Project Manager will 

either proceed with inspection or advise the Contractor of unfilled requirements. The 
Project Manager will prepare the Certificate of Substantial Completion following 
inspection, or advise the Contractor of construction that must be completed or 
corrected before the certificate will be issued. 

 
1. Results of the completed inspection will form the basis of requirements for final 

acceptance. 
 

2. Should the project fail to meet the standards required for Substantial Completion 
as defined in the documents, the Contractor will pay the expense of a second 
inspection by the Engineer and the Owner. Cost will be deducted from the 
Contractor's retainage. 

 
1.4  FINAL ACCEPTANCE 
 

A. Preliminary Procedures: Before requesting final inspection for certification of final 
acceptance and final payment, complete the following list exceptions in the request: 

 
1. Submit the final payment request with releases and supporting documentation not 

previously submitted and accepted. Include certificates of insurance for products 
and complete operations where required. 

 
2. Submit an updated final statement, accounting for final additional changes to the 

Contract Sum. 
 

3. Submit a certified copy of the Engineer or Owner’s final inspection list of items to 
be completed or corrected, stating that each item has been completed or otherwise 
resolved for acceptance, and the list has been endorsed and dated by the Project 
Manager. 

 
4. Submit final meter readings for utilities, a measured record of stored fuel and 

similar data as of the date of Substantial Completion, or when the Owner took 
possession of the responsibility for corresponding elements of the Work. 

 
5. Submit consent of surety to final payment. 

 
6. Submit a final liquidated damages settlement statement 

 
7. Submit evidence of final, continuing insurance coverage complying with insurance 

requirements. 
 

B. Reinspection Procedure: The Engineer will reinspect the work upon receipt of notice 
that the work, including inspection list items from earlier inspections, has been 
completed, except items whose completion has been delayed because of 
circumstances acceptable to the Engineer. 
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1. Upon completion of reinspection, the Engineer will prepare a certification of final 
acceptance, or advise the contractor of work that is incomplete or of obligations 
that have not been fulfilled but are required for final acceptance. 

 
1.5  RECORD DOCUMENT SUBMITTALS 
 

A. General:  Do not use record documents for construction purposed; protect from 
deterioration and loss in a secure, fire-resistive location; provide access to record 
documents for the Engineer’s reference during normal working hours. 

 
B. Record Drawings: Maintain a clean, undamaged set of blue or black line white-prints 

of Contract Drawings and Shop Drawings. Mark the set to show the actual installation; 
where the installation varies substantially from the work as originally shown. Mark 
whichever drawing is most capable of showing conditions fully and accurately; where 
Shop Drawings are used, record a cross-reference at the corresponding location on 
the Contract Drawings. Give particular attention to concealed elements that would be 
difficult to measure and record at a later date. Provide for project photographs if 
deemed necessary by Owner’s representative. 

 
1. Mark record sets with red erasable pencil; use other colors to distinguish between 

variations in separate categories of the work. 
 

2. Mark new information that is important to the Owner, but was not shown on 
Contract Drawings or Shop Drawings. 

 
3. Note related Change Order numbers where applicable. 

 
4. Submit one (1) hardcopy of the most current record set of drawings when the 

project is considered 50% substantially complete for review and comment by 
Owner. 

 
5. Organize record drawing sheets, and print suitable titles, dates and other 

identification on the cover of each set. 
 

6. Provide three (3) additional sets of black line drawing sets of As-Built Drawings. 
7. Provide one (1) CD-ROM with all As-Built Drawings in AutoCAD and PDF format. 
 

C. Record Specifications: Maintain one complete copy of the Project Manual, including 
addenda, and one copy of other written construction documents such as Change 
Orders and modifications issued in printed form during construction. 
Mark these documents to show substantial variations in actual work performed in 
comparison with the text of the specifications and modifications. Give particular 
attention to substitutions, selection of options and similar information on elements that 
are concealed or cannot otherwise be readily discerned later by direct observation. 
Note related record drawing information and Project Data. 

 
1. Upon completion of the Work, submit record Specifications to the Engineer for the 

Owner's records. 
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D. Record Project Data: Maintain one copy of each Product Data submittal. Mark these 
documents to show significant variation in actual work performed in comparison with 
information submitted. Include variations in products delivered to the site, and from the 
manufacturer's installation instructions and recommendations. Give particular 
attention to concealed products and portions of the Work which cannot otherwise be 
readily discerned later by direct observation. Note related Change Orders and mark-
up of record drawings and Specifications. 

 
1. Upon completion of mark-up, submit complete set of record Product Data in the 

three ring binder (indexed) to the Engineer for the Owner’s records. 
 

E. Record Sample Submitted: Immediately prior to the date or dates of substantial 
completion, the Contractor will meet at the site with the Engineer and the Owner’s 
personnel to determine which of the submitted Samples that have been maintained 
during progress of the work are to be transmitted to the Owner for record purposes. 
Comply with delivery to the Owner’s Sample storage area. 

 
F. Miscellaneous Record Submittals: Refer to other Specification Sections for 

requirements of miscellaneous record-keeping and submittals in connection with 
actual performance of the work. Immediately prior to the date or dates of substantial 
completion, complete miscellaneous record and place in good order, properly 
identified and bound or filed, ready for continued use and reference. Submit to the 
Project Manager for the Owner's records. 

 
G. Maintenance Manuals: Organize operating and maintenance data into four (4) suitable 

sets of manageable size and electronically as PDFs on one (1) CD-ROM compact 
disc. Bind properly indexed data in individual heavy-duty 2-inch, 3-ring vinyl covered 
binders, with pocket folders for folded sheet information. Mark appropriate 
identification on front and spine of each binder. Include the following types of 
information: 

 
1. Emergency instructions 
2. Spare parts list 
3. Copies of warranties 
4. Wiring diagrams 
5. Recommended turn-around cycles 
6. Inspection procedures 
7. Shop Drawings and Product Data 
8. Fixture lamping schedule 

 
PART 2 PRODUCTS (Not Applicable) 
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PART 3 EXECUTION 
 
3.1 CLOSE-OUT PROCEDURES 
 

A. Operating and Maintenance Instructions: Arrange for each installer of equipment that 
required regular maintenance. If installers are not experienced in procedures, provide 
instruction by manufacturer’s representatives. All items to be provided or competed 
prior to Certificate of Substantial Completion being issued by the Owner. Include a 
detailed review of the following items: 

 
1. Maintenance manuals 
2. Record documents 
3. Spare parts and materials 
4. Tools 
5. Lubricants 
6. Fuels 
7. Identification systems 
8. Control sequences 
9. Hazards 
10. Cleaning 
11. Warranties and bonds 
12. Maintenance agreements and similar continuing commitments 
13. On site instructions to County maintenance personnel on major systems 

operations such as HVAC as per technical specifications. 
 

B. As part of instruction for operating equipment, demonstrate the following procedures, 
prior to the Owner issuing Certificate of Substantial Completion: 

 
1. Start-up 
2. Shutdown 
3. Emergency operations 
4. Noise and vibration adjustments 
5. Safety procedures 
6. Economy and efficiency adjustments 

  
 
3.2  PROJECT CLOSE-OUT MANUALS AT SUBSTANTIAL COMPLETION 
 

A. Submit Project Close-out Manuals prior to issuance of final application for payment. 
Provide one (1) hardcopy. 

 
B. Bind in commercial quality 8 ½” x 11" three ring binder, indexed with hardback, 

cleanable, plastic covers. 
 
C. Label cover of each binder with typed title PROJECT CLOSE-OUT MANUAL, with title 

of project; name, address, and telephone number of Contractor and name of 
responsible Principal. 
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D. Provide table of contents: Neatly typed, in the following sequence: 
 
1. Final Certificate of Occupancy 
2. Warranty Service Subcontractors Identification List 
3. Final Lien Waivers and Releases 
4. Warranties and Guarantees 
5. Systems Operations and Maintenance Instruction 
6. Manufacturer’s Certificates and Certifications 
7. Maintenance Service Contracts 
8. Spare Parts Inventory List 
9. Special Systems Operating Permits or Approvals 
10. Asbestos free materials notarized statement 

 
E. Provide all documents for each section listed. List individual documents in each section 

in the Table of Contents, in the sequence of the Table of Contents of the Project 
Manual. 

 
F. Identify each document listed in the Table of Contents with the number and title of the 

specification section in which specified, and the name of the product or work item. 
 

G. Separate each section with index to sheets that are keyed to the Table of Contents 
listing. 

 
H. Warranty Service Subcontractors List shall identify subcontractor supplier, and 

manufacturer for each warranty with name, address and emergency telephone 
number. 

 
I. Electronic Close-out DVD: At the completion of the project, submit one copy of a DVD 

with entire project close out information below in PDF format. All letter, legal and 
brochure size sheets shall be portrait and the As-build drawings will be landscape. All 
fonts will be Arial. All items will be in PDF with OCR (Optical Character Recognition). 
This will enable a search engine to identify words on the scanned documents. 

 
1. Contacts: Set up a separate PDF for the contacts. No bookmarks are needed for 

this section. 
2. As-Builts: All as-built drawings will be landscape. 
3. Submittals: All technical submittal items (approved and approved as noted) will be 

provided and sorted by the 16 standard divisions.  Bookmarks will be needed for 
the appropriate divisions. 

4. Operations and Maintenance Manual: Specify the division name only in the 
bookmarks (1-16). Please note that all items will be in PDF with OCR (Optical 
Character Recognition). This will enable a search engine to identify works on the 
scanned documents. 

5. Permitting: This should include the Certificate of Occupancy and any other 
document that the Project Manager may include pertaining to the permitting for the 
project. 
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3.3 FINAL CLEANING 
  

A. General:  General cleaning during construction is required by the General Conditions. 
 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning. 
Clean each surface or unit to the condition expected in a normal, commercial building 
cleaning and maintenance program. Comply with manufacturer's instructions. 

 
1. Complete the following cleaning operations before requesting inspection for 

Certification of Substantial Completion. 
 

a. Remove labels that are not permanent labels. 
 
b. Clean transparent materials, including mirrors and glass in doors and windows. 

Remove glazing compound and other substances that are noticeable vision-
obscuring materials. Replace chipped or broken glass and other damaged 
transparent materials. 

c. Clean exposed exterior and interior hard-surfaced finished to a dust-free 
condition, free of stains, films and similar foreign substances. Restore reflective 
surfaces to their original reflective condition. Leave concrete floors broom 
clean. Vacuum carpeted surfaces. 

d. Wipe surfaces of mechanical and electrical equipment. Remove excess 
lubrication and other substances. Clean plumbing fixtures to a sanitary 
condition. Clean light fixtures and lamps. 

e. Clean the site, including landscape development areas, of rubbish, litter and 
other foreign substances. Sweep paved areas broom clean; remove stains, 
spills and other foreign deposits. Rake grounds that are neither paved nor 
planted, to a smooth even-textured surface. Remove waste and surplus 
materials from the site in an appropriate manner. 

 
C. Removal of Protection: Remove temporary protection and facilities installed for 

protection of the work during construction. 
 

D. Compliance:  Comply with regulations of authorities having jurisdiction and safety 
standards for cleaning. Do not burn waste materials. Do not bury debris or excess 
materials on the Owner's property. Do not discharge volatile, harmful or dangerous 
materials into drainage systems. Remove waste materials from the site and dispose 
of in a lawful manner. 

 
1. Where extra materials of value remaining after completion of associated work have 

become the Owner's property, arrange for disposition of these materials as 
directed. 

 
END OF SECTION 01700 
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SECTION 01740 - WARRANTIES AND BONDS 
 
PART 1 GENERAL 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

 
1.2  SUMMARY 
 

A. This Section specifies general administrative and procedural requirements for 
warranties and bonds required by the Contractor Documents, including manufacturer’s 
standard warranties on products and special warranties. 

 
1. Refer to the General Conditions for terms of the Contractor’s special warranty of 

workmanship and materials. 
 

2. General close-out requirements are included in Section “Project Close-Out”. 
 

3. Specific requirements for warranties for the work and products and installations 
that are specified to be warranted, are included in this document. 

 
4. Certifications and other commitments and agreements for continuing services to 

Owner are specified elsewhere in the Contract Documents. 
 

B. Disclaimers and Limitations:  Manufacturer’s disclaimers and limitations on product 
warranties to not relieve the Contractor of the warranty on the work that incorporates 
the products, nor does it relieve suppliers, manufacturers, and subcontractors required 
to countersign special warranties with the Contractor. 

 
1.3  WARRANTY REQUIREMENTS 
 

A. Related Damages and Losses:  When correcting warranted work that has failed, 
remove and replace other work that has been damaged as a result of such failure or 
that must be removed and replaced to provide access for correction of warranted work. 

 
B. Reinstatement of Warranty.  When work covered by a warranty has failed and been 

corrected by replacement or rebuilding, reinstate the warranty by written endorsement. 
The reinstated warranty shall be equal to the original warranty with an equitable 
adjustment for depreciation. 

 
C. Replacement Cost: Upon determination that work covered by a warranty has failed, 

replace or rebuild the work to an acceptable condition complying with requirements of 
Contract Documents. 
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D. Owner’s Recourse: Written warranties made to the Owner are in addition to implied 
warranties, and shall not limit the duties, obligation, rights and remedies otherwise 
available under the law, nor shall warranty periods be interpreted as limitations on time 
in which the Owner can enforce such other duties, obligation, rights, or remedies. 

 
1. Rejection of Warranties: The Owner reserves the right to reject warranties and to 

limit selections to products with warranties not in conflict with requirements of the 
Contract Documents. 

 
E. The Owner reserves the right to refuse to accept work for the Project where a special 

warranty, certification, or similar commitment is required on such work or part of the 
Work, until evidence is presented that entities required to countersign such 
commitments are willing to do so. 

 
1.4  WARRANTY PERIOD 
 

A. The Contractor shall participate with the County and the Engineer’s representative, at 
the beginning of the tenth month of the warranty period, in conducting an onsite review 
and evaluation of all items of equipment, materials and workmanship covered by the 
warranties and guarantees. Contractor shall act promptly and without cost to the 
County to correct all defects, problems, or deficiencies determined as such by the 
Engineer/Owner during on the site review. 

 
B. All warranties and guarantees shall commence on the date of Substantial Completion 

except for items which are determined by the County to be incomplete or a non-comply 
status at the time of Substantial Completion. The coverage commencement date for 
warranties and guarantees of such work shall be the date of the County’s acceptance 
of that work. 

 
C. Warranty period shall be manufacturer’s standard for product specified except where 

specific warranty periods are specified in individual sections. But in no case less than 
one year. 

 
1.5  SUBMITTALS 
 

A. Submit written warranties to the Owner prior to the date certified for Substantial 
Completion. If the Engineer’s Certificate of substantial Completion designates a 
commencement date for warranties other than the date of Substantial Completion for 
the Work, or a designated portion of the work, submit written warranties upon request 
of the Project Manager. 

 
1. When a designated portion of the work is completed and occupied or used by the 

Owner, by separate agreement with the Contractor during the construction period, 
submit properly executed warranties to the Project Manager within fifteen days of 
completion of that designated portion of the work. 
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B. When a special warranty is required to be executed by the Contractor, or the 
Contractor and a subcontractor, supplier or manufacturer, prepared a written 
document that contains appropriate terms and identification, ready for executing by 
the required parties. Submit a draft to the Engineer for approval prior to final execution. 

 
1. Refer to individual Sections of Division 2 through 16 for specific content 

requirements, and particular requirements for submittal of special warranties. 
 

C. Form of Submittal: At Final Completion compile two (2) copies of each required 
warranty and bond properly executed by the Contractor, or by the Contractor, 
subcontractor, supplier, or manufacturer. Organize the warranty documents into an 
orderly sequence based on the table of contents of the Project Manual. 

 
D. Bind (3) three sets of warranties and bonds in heavy-duty, commercial quality, durable 

3- ring vinyl covered loose-leaf binders, thickness as necessary to accommodate 
contents, and sized to receive 8 1/2“ by 11" paper. 

 
1. Provide heavy paper dividers with Celluloid covered tabs for each separate 

warranty. Mark the tab to identify the product or installation. Provide a typed 
description of the product or installation, including the name of the product, and 
the name, address and telephone number of the installer. 

  
2. Identify each binder on the front and the spine with the typed or printed title 

“WARRANTIES AND BONDS’, the Project title or name, and the name of the 
Contractor. 

 
3. When operating and maintenance manuals are required for warranted 

construction, provide additional copies of each required warranty, as necessary, 
for inclusion in each required manual. 

 
PART 2 PRODUCTS (Not Applicable) 
 
 PART 3 EXECUTION (Not Applicable) 
 
 END OF SECTION 01740 
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SECTION 16050 - BASIC ELECTRICAL MATERIALS & METHODS  

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following:  

1. Electrical equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Sleeve seals. 
4. Common electrical installation requirements. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.3 QUALITY ASSURANCE 

A. Test Equipment Suitability and Calibration:  Comply with NETA ATS, "Suitability of Test 
Equipment" and "Test Instrument Calibration." 

1.4 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that 
reduce headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to 
other installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways will be 

clear of obstructions and of the working and access space of other equipment. 
5. So that underground raceways that extend under the building grade slab are 

routed clear of footings, grade beams and similar including drainage provisions 
and the work of other trades. Where the number of sweeps or bends exceeds 
practical limits, furnish and install hand holes, manholes and similar 
appurtenances to facilitate the pulling in of cables. 

6. So that raceways run “overhead” are located at elevations and in such a manner 
that does not interfere with the work of other trades or restrict proper use and 
access of the area or space in which the raceway is located. In particular locate 
circuitry to Connector Strips at a suitable elevation above the catwalks. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place 
concrete, masonry walls, and other structural components as they are constructed. 



Orange County Fleet Fuel Automation SECTION 16050 
Electrical Upgrades Bid Documents 

 

  

  16050 - 2 
 Basic Electrical Material & Methods  
  January 8, 2018 

C. Coordinate location of access panels and doors for electrical items that are behind 
finished surfaces or otherwise concealed. 

D. Coordinate electrical testing of electrical, mechanical, and architectural items, so 
equipment and systems that are functionally interdependent are tested to demonstrate 
successful interoperability. 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized 
steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 

2.2 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and raceway or cable. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of raceway or 
cable. 

2. Pressure Plates:  Plastic.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of 

length required to secure pressure plates to sealing elements.  Include one for 
each sealing element. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to 
center of unit for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not 
indicated, arrange and install components and equipment to provide maximum 
possible headroom consistent with these requirements. 
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D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of 
components of both electrical equipment and other nearby installations.  Connect in 
such a way as to facilitate future disconnecting with minimum interference with other 
items in the vicinity. 

E. Right of Way:  Give to raceways and piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or 
busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and 
wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or 
formed openings are used.  Install sleeves during erection of slabs and walls. 

C. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall 
assemblies unless openings compatible with firestop system used are fabricated during 
construction of floor or wall. 

D. Cut sleeves to length for mounting flush with both surfaces of walls. 

E. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 

F. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve 
and raceway or cable unless sleeve seal is to be installed. 

G. Seal space outside of sleeves with grout for penetrations of concrete and masonry and 
with approved joint compound for gypsum board assemblies. 

H. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between 
sleeve and raceway or cable, using joint sealant appropriate for size, depth, and 
location of joint. 

I. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal 
raceway and cable penetration sleeves with firestop materials. 

J. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with 
flexible boot-type flashing units applied in coordination with roofing work. 

K. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between pipe and sleeve for installing mechanical sleeve seals. 

L. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  
Size sleeves to allow for 1-inch (25-mm) annular clear space between raceway or 
cable and sleeve for installing mechanical sleeve seals. 
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3.3 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly. 

END OF SECTION 16050 
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SECTION 16072 - ELECTRICAL SUPPORTS   

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

1.2 SUBMITTALS 

A. Product Data:  Illustrate and indicate style, material, strength, fastening provision, and 
finish for each type and size of component used. 

1.3 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the manufacturers specified. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed under this Project, with a minimum structural safety factor of 5 
times the applied force. 

B. Steel Slotted Support Systems:  Comply with MFMA-3, factory-fabricated components 
for field assembly, and provide finish suitable for the environment in which installed. 

1. Manufacturers: 
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a. Cooper B-Line; a division of Cooper Industries. 
b. ERICO International Corporation. 
c. Allied Support Systems; Power-Strut Unit. 
d. GS Metals Corp. 
e. Michigan Hanger Co., Inc.; O-Strut Div. 
f. National Pipe Hanger Corp. 
g. Thomas & Betts Corporation. 
h. Unistrut; Tyco International, Ltd. 
i. Wesanco, Inc. 

2. Channel Dimensions:  Selected for structural loading 

C. Raceway and Cable Supports:  As described in NECA 1. 

D. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, 
designed for types and sizes of raceway or cable to be supported. 

E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for non-armored electrical 
conductors or cables in riser conduits.  Plugs shall have number, size, and shape of 
conductor gripping pieces as required to suit individual conductors or cables supported.  
Body shall be malleable iron. 

F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel 
plates, shapes, and bars; black and galvanized. 

G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical 
items or their supports to building surfaces include the following: 

1. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated 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. Manufacturers: 

1) Cooper B-Line; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti, Inc. 
4) ITW Construction Products. 
5) MKT Fastening, LLC. 
6) Powers Fasteners. 

2. Concrete Inserts:  Steel or malleable-iron slotted-support-system units similar to 
MSS Type 18; complying with MFMA-3 or MSS SP-58. 

3. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable 
for attached structural element. 

4. Through Bolts:  Structural type, hex head, high strength.  Comply with 
ASTM A 325. 

5. Toggle Bolts:  All-steel springhead type. 
6. Hanger Rods:  Threaded steel. 
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2.3 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 5 Section "Metal Fabrications" for 
steel shapes and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 for application of hangers and supports for electrical equipment 
and systems, unless requirements in this Section or applicable Code are stricter. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 for installation requirements, except as specified in this Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT may be 
supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so 
strength will be adequate to carry present and future static loads within specified 
loading limits.  Minimum static design load used for strength determination shall be 
weight of supported components plus 200 lb (90 kg). 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor 
and fasten electrical items and their supports to building structural elements by the 
following methods, unless otherwise indicated by Code: 

1. To 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] [Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying 
with MSS SP-69] [Spring-tension clamps]. 

6. To Light Steel:  Sheet metal screws. 
7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount on 

slotted-channel racks attached to substrate. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid 
reinforcing bars. 
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3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 5 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 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment 
manufacturer's written instructions. 

B. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) 
larger in both directions than supported unit, and so expansion anchors will be a 
minimum of 10 bolt diameters from edge of the base. 

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 
indicated, install dowel rods on 18-inch (450-mm) centers around full perimeter of 
the base. 

2. Install epoxy-coated anchor bolts for supported equipment that extend through 
concrete base, and anchor into structural concrete floor. 

3. Place and secure anchorage devices.  Use supported equipment manufacturer's 
setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

5. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
6. Use 3000-psi (20.7-MPa)], 28-day compressive-strength concrete.  Concrete 

materials, reinforcement, and placement requirements are specified in Division 3 
Section "Cast-in-Place Concrete (Limited Applications)." 

END OF SECTION 16072 
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SECTION 16120 - CONDUCTORS & 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. 
3. Sleeves and sleeve seals for cables. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control test reports. 

1.3 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 CONDUCTORS AND CABLES 

A. Aluminum and Copper Conductors:  Comply with NEMA WC 70. 

B. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN, THHW and 
other insulation types as required based on the environment to which the conductor will 
be subjected. 

2.2 CONNECTORS AND SPLICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
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4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 
6. Ilsco 
7. NSI Industries – “Polaris Taps” 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, 
material, type, and class for application and service indicated. 

C. Where required due to limitations on the “approved termination devices” provided with 
equipment (approved for use by the AHJ, the contractor shall provided “transition 
boxes” and connectors to allow for the reduction of conductor size (oversized to 
account for voltage drop) to occur without voiding warranties or violating code 
limitations on wire bending space, clearance or cross sectional area limits. 

2.3 SLEEVES FOR CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized 
steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 

C. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 7 Section "Through-Penetration Firestop Systems." 

2.4 SLEEVE SEALS 

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: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

C. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

D. Description:  Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and cable. 

1. Sealing Elements:  EPDM or NBR interlocking links shaped to fit surface of cable 
or conduit.  Include type and number required for material and size of raceway or 
cable. 
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2. Pressure Plates:  Plastic, include two for each sealing element. 
3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of 

length required to secure pressure plates to sealing elements.  Include one for 
each sealing element. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders 
No. 4 AWG and larger.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG 
and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG 
and larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Service Entrance:  Type THHW or THHN-THWN, single conductors in raceway. 

B. Exposed Feeders:  Type THHW or THHN-THWN, single conductors in raceway or 
Metal-clad cable, Type MC. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHW or 
THHN-THWN, single conductors in raceway or Metal-clad cable, Type MC. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHW or THHN-THWN, single conductors in raceway. 

E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHW or THHN-THWN, 
single conductors in raceway or Metal-clad cable, Type MC. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHW or THHN-
THWN, single conductors in raceway or Metal-clad cable, Type MC. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: 
Type THHW or THHN-THWN, single conductors in raceway. 

H. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with 
stainless-steel, wire-mesh, strain relief device at terminations to suit application. 

I. Class 1 Control Circuits:  Type THHW or THHN-THWN, in raceway. 

J. Class 2 Control Circuits:  Type THHW or THHN-THWN, in raceway. 



Orange County Fleet Fuel Automation SECTION 16120 
Electrical Upgrades Bid Documents 
  

  

  16120 - 4 
 Conductors & Cables  
  January 8, 2018 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; 
compound used must not deteriorate conductor or insulation.  Do not exceed 
manufacturer's recommended maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, 
that will not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

E. Support cables according to Division 16 Section "Electrical Supports". 

F. Identify and color-code conductors and cables according to Division 16 Section 
"Electrical Identification." 

G. 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. 

H. Make splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 

I. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches (300 mm) of 
slack. 

3.4 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of 
firestopping. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or 
formed openings are used.  Install sleeves during erection of slabs and walls. 

C. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall 
assemblies unless openings compatible with firestop system used are fabricated during 
construction of floor or wall. 

D. Cut sleeves to length for mounting flush with both wall surfaces. 

E. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 



Orange County Fleet Fuel Automation SECTION 16120 
Electrical Upgrades Bid Documents 
  

  

  16120 - 5 
 Conductors & Cables  
  January 8, 2018 

F. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve 
and cable unless sleeve seal is to be installed. 

G. Seal space outside of sleeves with grout for penetrations of concrete and masonry and 
with approved joint compound for gypsum board assemblies. 

H. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between 
sleeve and cable, using joint sealant appropriate for size, depth, and location of joint. 

I. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at cable penetrations.  Install sleeves and seal with firestop 
materials. 

3.5 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground exterior-wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for cable 
material and size.  Position cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.6 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly. 

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, and conductors feeding 
the following critical equipment and services] for compliance with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

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. 
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D. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 16120 
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SECTION 160530 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical 
wiring. 

1.2 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, 
sections, details, and attachments to other work. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. PVC Coated Rigid Galvanized Steel Conduit:  ANSI C80.1. 

B. IMC:  ANSI C80.6. 

C. EMT:  ANSI C80.3. 

D. FMC:  Zinc-coated steel. 

E. LFMC:  Flexible steel conduit with PVC jacket. 

F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 
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1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
2. Fittings for EMT:  Steel. 

2.2 NONMETALLIC CONDUIT AND TUBING 

A. ENT:  NEMA TC 13. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC unless otherwise indicated. 

C. LFNC:  UL 1660. 

D. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material. 

E. Fittings for LFNC:  UL 514B. 

2.3 METAL WIREWAYS 

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: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 

C. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless 
otherwise indicated. 

D. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, 
adapters, hold-down straps, end caps, and other fittings to match and mate with 
wireways as required for complete system. 

E. Wireway Covers:  Hinged type. 

F. Finish:  Manufacturer's standard enamel finish. 

2.4 NONMETALLIC WIREWAYS 

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: 
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B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Hoffman. 
2. Lamson & Sessions; Carlon Electrical Products. 

C. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with 
snap-on cover and mechanically coupled connections with plastic fasteners. 

D. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, 
adapters, hold-down straps, end caps, and other fittings to match and mate with 
wireways as required for complete system. 

2.5 SURFACE RACEWAYS 

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Prime coating, ready 
for field painting. 

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: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Thomas & Betts Corporation. 
b. Walker Systems, Inc.; Wiremold Company (The). 
c. Wiremold Company (The); Electrical Sales Division. 
 

B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC 
with texture and color to match wall finish colors. 

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: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Butler Manufacturing Company; Walker Division. 
b. Enduro Systems, Inc.; Composite Products Division. 
c. Hubbell Incorporated; Wiring Device-Kellems Division. 
d. Lamson & Sessions; Carlon Electrical Products. 
e. Panduit Corp. 
f. Walker Systems, Inc.; Wiremold Company (The). 
g. Wiremold Company (The); Electrical Sales Division. 

 



Orange County Fleet Fuel Automation SECTION 16130 
Electrical Upgrades Bid Documents 
 

 

  
16130 - 4 

 Conductors & Cables  
January 8, 2018 

2.6 BOXES, ENCLOSURES, AND CABINETS 

A. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

B. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with 
gasketed cover. 

C. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

D. Metal Floor Boxes:  Cast or sheet metal semi-adjustable, rectangular. 

E. Nonmetallic Floor Boxes:  Nonadjustable, round. 

F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

G. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with 
gasketed cover. 

H. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush 
latch, unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard 
enamel. 

2. Nonmetallic Enclosures:  Plastic finished inside with radio-frequency-resistant 
paint. 

I. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and 
removable front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid steel conduit 
2. Concealed Conduit, Aboveground:  Type EPC-40-PVC. 
3. Underground Conduit:  PVC Coated Rigid Galvanized Steel, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
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5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 

B. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed, Not Subject to Severe Physical Damage:  EMT. 
3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 

raceways in the following locations: 

a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling 

units. 
c. Mechanical rooms. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use 
LFMC in damp or wet locations. 

6. Damp or Wet Locations:  Rigid steel conduit. 
7. Raceways for Optical Fiber or Communications Cable:  EMT. 
8. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, 

stainless steel in damp or wet locations. 

C. Minimum Raceway Size:  3/4-inch (21-mm) trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, 
unless otherwise indicated. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in 
Part 2 except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam 
or hot-water pipes.  Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Support raceways as specified in Div 16 Section "Electrical Supports." 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except 
for communications conduits, for which fewer bends are allowed. 
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G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated. 

H. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to 
main reinforcement.  Where at right angles to reinforcement, place conduit close 
to slab support. 

2. Arrange raceways to cross building expansion joints at right angles with 
expansion fittings. 

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before 
rising above the floor. 

I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating 
bushings to protect conductors, including conductors smaller than No. 4 AWG. 

J. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line 
with not less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of 
slack at each end of pull wire. 

K. Raceways for Optical Fiber and Communications Cable:  Install as follows: 

1. 3/4-Inch (19-mm) Trade Size and Smaller:  Install raceways in maximum lengths 
of 50 feet (15 m). 

2. 1-Inch (25-mm) Trade Size and Larger:  Install raceways in maximum lengths of 
75 feet (23 m). 

3. Install with a maximum of two 90-degree bends or equivalent for each length of 
raceway unless Drawings show stricter requirements.  Separate lengths with pull 
or junction boxes or terminations at distribution frames or cabinets where 
necessary to comply with these requirements. 

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill 
them with listed sealing compound.  For concealed raceways, install each fitting in a 
flush steel box with a blank cover plate having a finish similar to that of adjacent plates 
or surfaces.  Install raceway sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces. 

2. Where otherwise required by NFPA 70. 

M. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is 
located where environmental temperature change may exceed 30 deg F (17 deg C), 
and that has straight-run length that exceeds 25 feet (7.6 m). 

1. Install expansion-joint fittings for each of the following locations, and provide type 
and quantity of fittings that accommodate temperature change listed for location: 
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a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 deg C) 
temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F (86 deg C) 
temperature change. 

c. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  
125 deg F (70 deg C) temperature change. 

d. Attics:  135 deg F (75 deg C) temperature change. 
 

2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch 
per foot of length of straight run per deg F (0.06 mm per meter of length of 
straight run per deg C) of temperature change. 

3. Install each expansion-joint fitting with position, mounting, and piston setting 
selected according to manufacturer's written instructions for conditions at specific 
location at the time of installation. 

N. Flexible Conduit Connections:  Use maximum of 72 inches (1830 mm) of flexible 
conduit for recessed and semirecessed lighting fixtures, equipment subject to vibration, 
noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical 

damage. 

O. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of 
masonry block, and install box flush with surface of wall. 

P. Set metal floor boxes level and flush with finished floor surface. 

Q. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor 
surface. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 
1. Install manufactured duct elbows for stub-ups at poles and equipment and at 

building entrances through the floor, unless otherwise indicated.  Encase elbows 
for stub-up ducts throughout the length of the elbow. 

2. Install manufactured rigid steel conduit elbows for stub-ups at poles and 
equipment and at building entrances through the floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and 
encase coupling with 3 inches (75 mm) of concrete. 

b. For stub-ups at equipment mounted on outdoor concrete bases, extend 
steel conduit horizontally a minimum of 60 inches (1500 mm) from edge of 
equipment pad or foundation.  Install insulated grounding bushings on 
terminations at equipment. 
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3. Warning Planks:  Bury warning planks approximately 12 inches (300 mm) above 
direct-buried conduits, placing them 24 inches (600 mm) o.c.  Align planks along 
the width and along the centerline of conduit. 

3.4 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Div 07 Section "Penetration Firestopping." 

END OF SECTION 
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