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Building #22 
Ejector Pump 

State of WV Tax & Revenue Building 
1001 Lee Street, East 
Charleston, WV 25302 

for  
General Services Division – Engineering Section 

Building 4, Fifth Floor 
112 California Avenue 
Charleston, WV 25305 

Procurement Folder: GSD979412

Bid Package 

PREPARED BY: 

318 Lee Street, West 
Suite 200 

Charleston, WV  25302 
Phone: 304-345–1811 
  Fax: 304–345-1813 
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SECTION 00 01 07 
SEALS PAGE
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SECTION 00 01 10
TABLE OF CONTENTS

PROCUREMENT AND CONTRACTING REQUIREMENTS
DIVISION 00 -- PROCUREMENT AND CONTRACTING REQUIREMENTS

00 01 07 - Seals Page
00 01 10 - Table of Contents
Bidding Requirements
Request for Quotation, (Issued by the WV State Purchasing Division, Incorporated by Cross
Reference Only) includes the following:
1. Instructions To Vendors Submitting Bids
2. General Terms and Conditions
3. Additional Terms and Conditions (Construction Contracts Only)
4. Certification and Signature Page
5. Addendum Acknowledgement Form
6. General Construction Specifications
7. Pricing Page
8. Purchasing Division Construction Bid Submission Review Form
9. Bid Bond Instructions and Sample Form
10. Disclosure of Interested Parties to Contracts
11. Drug-Free Workplace Conformance
12. Purchasing Affidavit
00 50 00 - Contracting Forms
Contracting Forms
13. AIA Document G701-2017 - Change Order Between Owner and Contractor
14. AIA Document G702-1992  - Application and Certificate for Payment
15. AIA Document G703-1992  - Continuation Sheet/Schedule of Values
16. AIA Document G704-2017 - Certificate of Substantial Completion
17. AIA Document G706-1994 - Contractor's Affidavit of Payment of Debts and Claims
18. AIA Document G706A-1994 - Contractor's Affidavit of Release of Liens
19. AIA Document G707-1994 - Consent of Surety to Final Payment
20. AIA Document G707A-1994 - Consent of Surety to Reduction in or Partial Release of
Retainage
21. AIA Document G709-2018 - Proposal Request
22. AIA Document G710-2017 - Architect's Supplemental Instructions
23. AIA Document G714-2017 - Construction Change Directive
24. AIA Document G716-2004 - Request for Information
Contract Conditions

AIA Document 201-2017 - General Conditions of the Contract for Construction 
State of WV Supplementary Conditions to AIA Document A201-2017 General 
Conditions of the Contract for Construction

SPECIFICATIONS
DIVISION 01 -- GENERAL REQUIREMENTS

01 10 00 - Summary
01 1400 - Work Restrictions

Appendix - GSD Jobsite Safety Handbook
01 20 00 - Price and Payment Procedures
01 25 00 - Substitution Procedures (Post-Award)
01 30 00 - Administrative Requirements
01 40 00 - Quality Requirements
01 50 00 - Temporary Facilities and Controls
01 60 00 - Product Requirements
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01 70 00 - Execution and Closeout Requirements
01 78 00 - Closeout Submittals

DIVISION 02 -- EXISTING CONDITIONS  
02 41 00 - Demolition

DIVISION 03 -- CONCRETE  
03 30 00 - Cast-in-Place Concrete

DIVISION 04 -- MASONRY  
DIVISION 05 -- METALS  
DIVISION 06 -- WOOD, PLASTICS, AND COMPOSITES  
DIVISION 07 -- THERMAL AND MOISTURE PROTECTION  
DIVISION 08 -- OPENINGS  
DIVISION 09 -- FINISHES  
DIVISION 10 -- SPECIALTIES  
DIVISION 11 -- EQUIPMENT  
DIVISION 12 -- FURNISHINGS  
DIVISION 13 -- SPECIAL CONSTRUCTION  
DIVISION 14 -- CONVEYING EQUIPMENT  
DIVISION 21 -- FIRE SUPPRESSION  
DIVISION 22 -- PLUMBING  
DIVISION 23 -- HEATING, VENTILATING, AND AIR-CONDITIONING (HVAC)  
DIVISION 25 -- INTEGRATED AUTOMATION  
DIVISION 26 -- ELECTRICAL  

26 05 05 - Selective Demolition for Electrical
26 05 19 - Low-Voltage Electrical Power Conductors and Cables
26 05 26 - Grounding and Bonding for Electrical Systems
26 05 29 - Hangers and Supports for Electrical Systems
26 05 33.13 - Conduit for Electrical Systems
26 05 33.16 - Boxes for Electrical Systems
26 05 53 - Identification for Electrical Systems
26 27 26 - Wiring Devices
26 51 00 - Interior Lighting

DIVISION 27 -- COMMUNICATIONS  
DIVISION 28 -- ELECTRONIC SAFETY AND SECURITY  
DIVISION 31 -- EARTHWORK  

31 23 16.13 - Trenching
DIVISION 32 -- EXTERIOR IMPROVEMENTS  

32 11 23 - Aggregate Base Courses
DIVISION 33 -- UTILITIES  

33 31 13 - Site Sanitary Sewerage Gravity Piping
33 42 11 - Stormwater Gravity Piping

DIVISION 46 -- WATER AND WASTEWATER EQUIPMENT
END OF SECTION
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SECTION 00 50 00
CONTRACTING FORMS AND SUPPLEMENTS

PART 1  GENERAL
1.01 AGREEMENT AND CONDITIONS OF THE CONTRACT

A. The General Conditions are based on AIA A201-2017.
B. State of WV Supplemental Conditions to the AIA Document A201-2017.

1.02 FORMS
A. Use the following forms for the specified purposes unless otherwise indicated elsewhere in

 Contract Documents.
B. Bond Forms: Use forms included in the Centralized Request for Quotations
C. Post-Award Certificates and Other Forms:

1. Schedule of Values Form:  AIA G703.
2. Application for Payment Forms:  AIA G702 with AIA G703 (for Contractors).

D. Clarification and Modification Forms:
1. Change Order Form:  AIA G701.

E. Closeout Forms:
1. Certificate of Substantial Completion Form:  AIA G704-2000.
2. Affidavit of Payment of Debts and Claims Form:  G706-1994.
3. Affidavit of Release of Liens Form:  G706A-1994.
4. Consent of Surety to Final Payment Form:  AIA G707.
5. Consent of Surety to Reduction in or Partial Release of Retainage:  AIA G707A-1994.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 10 00
SUMMARY

PART 1  GENERAL
1.01 PROJECT

A. Project Name:  ​Building 22 - Ejector Pump​.
B. ​Owner's​ Name:  ​General Services DIvision - Engineering Section​.
C. ​Architect's​ Name:  ​Pickering Associates​.
D. The Project consists of the ​construction​ of ​Replacing drain piping, replacement of lights and

electrical components in elevator pits, and waterproofing of elevator pits​.
1.02 CONTRACT DESCRIPTION

A. Contract Type:  A single prime contract based on a Stipulated Price as described in the 
        Bidding Documents.

1.03 DESCRIPTION OF ALTERATIONS WORK
A. Scope of alterations work is indicated on drawings. 

1.04 OWNER OCCUPANCY
A. Owner intends to continue to occupy adjacent portions of the existing building during the

entire construction period.
B. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.
C. Schedule the Work to accommodate Owner occupancy.

1.05 CONTRACTOR USE OF SITE AND PREMISES
A. Construction Operations:  Limited to areas noted on Drawings.

1. Locate and conduct construction activities in ways that will limit disturbance to site.
B. Arrange use of site and premises to allow:

1. Owner occupancy.
C. Provide access to and from site as required by law and by Owner:

1. Emergency Building Exits During Construction:  Keep all exits required by code open 
during construction period; provide temporary exit signs if exit routes are temporarily 
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.
D. Existing building spaces may not be used for storage.
E. Work in one elevator pit at a time.  Owner will provide elevator mechanic to open elevator 

doors so that pits may be accessed.
F. Time Restrictions:

1. Limit work hours to ​7 am to 5 pm​.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 14 00
WORK RESTRICTIONS

PART 1 - GENERAL
1.01 SUMMARY

A. This section includes the following:
1. Concurrent Occupancy
2. Use of Site and Premises
3. Security Procedures
4. Working Hours
5. Existing Utility Interruptions
6. Site Access
7. Operations Outside of Construction Limits
8. Site Protection
9. Fire Protection
10. Trash Disposal
11. Noise & Vibration Restrictions
12. Special Site Requirements
13. Burning and Welding Operations

1.02 REFERENCED STANDARDS
A. Federal Highway Administration (FHWA) Manual on Uniform Traffic Control Devices

(MUTCD)
B. Chapter 6; ANSI A10.34 (2001) "Protection of the Public On or Adjacent to Construction

Sites – American National Standard for Construction and Demolition Operations;
C. WV GSD Jobsite Safety Handbook.

1.03 CONCURRENT OCCUPANCY
A. The State Tax Building will remain occupied during the entire construction period.

Contractor shall cooperate with GSD and State Tax Department to minimize conflict and to
perform work so as not to interfere with normal building operations to the greatest extent
possible.

B. Schedule work to accommodate building events and operations.
C. Accessible ingress and egress for occupants, visitors, guests, staff, and support services

must be continuously maintained, along with clear routes through the building in the event
that emergency personnel must access the building.
1. Keep all exits required by applicable code open during construction period.
2. Provide adequate protection for building occupants in accordance with OSHA and all

applicable local, state, and federal codes and regulations.
D. Do not obstruct roadways, sidewalks, or other public ways without permit.
E. Proper operation of smoke evacuation controls, fire alarm, and personal safety systems

must be maintained for the duration of the construction operations as approved by the GSD
and State Fire Marshal.

F. GSD/State Tax Department will provide maintenance, security, and custodial services for
occupied areas beyond the active construction zone during construction. The Contractor
shall not interfere with such activities.

G. Contractor shall coordinate with the GSD and State Tax Department access to and security
of existing mechanical/electrical equipment spaces.

1.04 USE OF SITE AND PREMISES
A. General: Contractor shall have limited use of premises for construction operations, including

use of Project site, during construction period as indicated in the Construction Documents.
Contractor shall not disturb portions of the project site beyond areas in which the Work is
indicated.

B. Prior to any work on site, Contractor must review and acknowledge in writing to GSD
"Jobsite Safety Handbook"  which is included in this project manual.
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C. Use of Site: Limit use of premises to areas within the Contract limits indicated. Do not
disturb portions of Project site beyond areas in which the Work is indicated.

D. The State Tax Building, including the construction limits, is a tobacco free environment.
Tobacco use is only allowed in designated areas and at the approval of the GSD.

E. Parking: Limited parking and laydown is available at the Project site. Parking permits will be
required for the duration of the project for vehicles parked in these locations. Coordination
with the GSD will be required to obtain parking permits. Drawing indicating exact locations
and additional instructions are to be provided by GSD.

F. Deliveries: Schedule deliveries to minimize use of driveways and entrances.
1. Schedule deliveries to minimize space and time requirements for storage of materials

and equipment on-site.
2. Schedule deliveries to minimize use of driveways and entrances by construction

operations.
3. Use Flag Person with proper personal protective equipment and traffic controls.
4. Minimize traffic closures.
5. Coordinate large deliveries with GSD.

a. Contractor will need to coordinate any deliveriers after business hours or on
weekends with GSD.

6. Contractor is responsible for receiving all deliveries; deliveries made to adjacent
facilities or to the GSD will not be accepted.

7. Contractor use of public right-of-way shall conform to the requirements of local
jurisdiction.

G. Storage:
1. Effectively store all materials and equipment during the entire period of construction.

Contractor is solely responsible for the protection and storage of materials to prevent
damage or theft.

2. Do not unreasonably encumber the site with materials or equipment.
3. Construction equipment, shoring, tools, etc., shall be stored only in areas designated

as Contractor Work Areas. Move any stored products which will interfere with the
operations of the State Tax Building.

1.05 SECURITY PROCEDURES
A. All personnel that will be accessing the site during construction must obtain security

clearance pursuant to West Virginia Code 15-2D-3(d)(4), which requires that “any service
provider whose employees are regularly employed on the grounds or in the building of the
State Property or who have access to sensitive or critical information shall have its
eimployees submit to a fingerprint- based state and federal background inquiry through the
state repository.” Any cost associated will be borne by the Contractor.
1. Applications are submitted through IdentoGo.

a. Visit www.indentogo.com for more information.
b. Toll-Free Number: 1-855-766-7746
c. Criminal history investigations will be completed by the West Virginia State Police

and the Federal Bureau of Investigation.
d. GSD to provide appropriate paperwork required to obtain security clearance.
e. All personnel will have to complete security training conducted by WV State Tax

due to types of information and materials contained in the State Tax Building.
B. Key personnel from the Contractor will be required to obtain Access Cards that allow

access to the building and to areas of the building not accessible to the public.
1. Key personnel to receive access cards must be approved by the GSD.
2. Security clearance must be complete in accordance with Article 1.05A prior to

obtaining an access card.
3. Coordinate with the GSD to obtain access cards.

a. Key personnel must provide the following in order to obtain an access card:
1) Name
2) Date of Birth
3) Driver’s License Number
4) Contact/cell phone number
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b. Processing of information to receive access cards will take no less than one (1)
week.

c. Access cards, once approved, can be obtained from the Business Section of the
General Services Division located on the 5th Floor of Building 4 located at 112
California Avenue. A signature is required in order to obtain the access card.

C. The Contractor is required to provide the GSD a complete list of workers that will be on the
job site fifteen (15) working days prior to the start of Work. Any changes in site  personnel
must be reported to the GSD in writing immediately.  To be included on the list of workers
are the names and badge numbers for each worker on site. Such information is required by
the Division of Protective Services for safety reasons and in the event of an emergency.

D. Picture ID badges provided by the Division of Protective Services must be worn on outer
garments above elbow level by each person working on the premises at all times.
1. Picture ID badges will be provided at no cost to the Contractor.
2. Any Contractor personnel not complying with this requirement will be denied access to

the Building 22 or will be escorted off premises by the security personnel.
1.06 WORKING HOURS:

A. On-Site Work Hours:
1. For spaces where repairs will cause little to no disruption to building occupants based

on area of work or occupancy within space, work may be performed during normal
business working hours of 7:00 AM to 5:00 PM, Monday through Friday, unless
otherwise indicated.

2. For spaces where repairs will displace building occupants or cause significant
disruption to building occupants, night work will likely be necessary and should be
coordinated with the GSD.
a. Night Work: Night work is considered any work outside of normal working hours

during the typical work week.
3. Weekend Hours: Weekend work shall be coordinated with the GSD.

B. Deliveries: Limit deliveries to normal business hours of 7:00 AM to 7:00 PM, Monday
through Friday, unless otherwise indicated.

1.07 EXISTING UTILITY INTERRUPTIONS
A. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by building

occupants or others unless permitted under the following conditions and then only after
arranging to provide temporary utility services according to requirements indicated:
1. The Contractor shall include planned disruptions to the building utilities in the agendas

for project meetings, but in no case shall the Contractor proceed with any work that
could disrupt services to the building without a fourteen (14) calendar day written
notice to the GSD and a written agreement by the GSD to the proposed outage or
disruption period.

2. Do not proceed with utility interruptions without GSD’s written permission.
1.08 SITE ACCESS

A. All access to work areas shall be from the designated construction service areas.
Construction signs, traffic control signs, and safety signs shall be prepared prior to repair
work.

B. Workers shall uphold construction safety regulations and guidelines at all times in
accordance with federal, state, and local jurisdictions.

C. At the completion of all work, Contractor to verify all laydown areas and access routes are
free of debris and damage and are returned to the GSD in their preconstruction condition.
1. All paved locations are to be restored to original condition.

D. Access Provisions: Designated Contractor routes through the building to the interior of any
work area shall be coordinated with the GSD but are generally described as follows:
1. Access to the building should be through the rear service elevator entrance as

indicated on the Drawings. Access cards must be used to access the building through
this entrance.
a. Access to the building can also be through the public entrances where a security

screening is required. Access cards are not required for access through these
entrances, but these entrances are only available for limited times during the day.
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1.09 SITE PROTECTION
A. See Section 01 50 00 “Temporary Facilities and Controls” for additional information on site

protection.
B. Temporary construction barriers, pedestrian protection, traffic control measure, and all

necessary temporary facilities and protection barriers shall be constructed or installed in
accordance with the 2015 International Building Code (IBC); Federal Highway
Administration (FHWA) Manual on Uniform Traffic Control Devices (MUTCD 2009) Chapter
6; and ANSI A10.34 (2001, R2012) "Protection of the Public On or Adjacent to Construction
Sites – American National Standard for Construction and Demolition Operations;” the most
stringent requirement shall govern under circumstances of overlapping standard
requirements.

C. No work shall commence until all temporary controls related to the pedestrian protection,
egress, and worker access are in place.
1. Where necessary, inspections are to be performed by the GSD and State Fire

Marshall prior to the start of work. Contractor shall be responsible  for coordinating
inspections with construction schedule and providing inspector access to each
location.

D. The Contractor shall protect the interior of the building from damage when transporting
construction materials/debris through the building. All damage to the interior of the building
must be repaired to the satisfaction of the GSD and Engineer at no additional cost to the
GSD.

1.10 FIRE PROTECTION
A. Provide continuous unobstructed access to all exits.
B. Provide and maintain hand fire extinguishers suitable for fire hazards involved at convenient

accessible locations during construction. The Contractor shall keep fire extinguishers as
needed in work areas and around stored flammable materials. The type of extinguisher
shall be appropriate for the service and in sufficient numbers for the workers to control fires
accidentally caused by the Work.

C. Avoid accumulations of combustible forms, form lumber, and debris within construction site.
D. A fire extinguisher shall be located by all gasoline or diesel-powered equipment
E. Handling of Flammable Liquids:

1. Store flammable or volatile liquids approved containers in open air or in small
detached structures or trailers.

2. Closely supervise storage of paint materials and other combustible finishing and
cleaning products.

3. Do not store oily rags in closets or other light spaces.
4. Prohibit smoking in vicinity of hazardous operations.

F. Smoke detectors and carbon monoxide detectors are to remain operable and unobstructed.
1.11 TRASH DISPOSAL

A. Keep building and project site free from accumulations of trash.
B. Remove cartons, crates, wrappings, lunch trash and other trash daily.
C. Do not burn paper, trash or other material on site.
D. Do not dispose of volatile wastes such as mineral spirits, oil or paint thinner in storm or

sanitary sewers.
1.12 NOISE & VIBRATION RESTRICTIONS

A. The GSD may request that a demonstration be conducted, using the actual project
equipment, to determine whether site restrictions are required.

B. Contractor personnel are not to engage in conversation with anyone outside of the
Construction Team regarding noise or vibration complaints. All complaints shall be directed
to the GSD Project Manager.

C. Work hours may be limited throughout the contract time as a result of noise conflicts with an
event or activity within the building. Notice will be given prior to date of event for any
schedule needs.
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D. Contractor shall develop and maintain a noise-abatement program and enforce strict
discipline over all personnel to keep noise to a minimum, especially while designated
sensitive spaces are occupied.

E. Contractor shall execute Work by methods and use of equipment which will reduce excess
noise and shall employ construction methods and equipment which produce the minimum
amount of noise.

1.13 SPECIAL SITE REQUIREMENTS
A. During the course of the project, “visitors,” interested staff, etc. may attempt to solicit

information from Contractors and Subcontractors. The Contractor shall have procedures in
place that deters all workers onsite from giving any information to passers-by. All inquiries
should be directed to the GSD Project Manager. The Contractor shall have a confidentiality
policy in place that restricts all workers from taking any photo or video within the
construction area for their own personal use. Additionally, the Contractor should have
procedures in place that further discourages the posting of any media to any social media
sites, blogs, instant messengers, or other forms of media.
1. All media requests shall be directed to the GSD’s Project Manager.
2. There shall be no publication of project photos without the GSD’s express written

consent.
B. Pre-document site conditions prior to work. Photos are acceptable and will be taken while

accompanied by GSD personnel.
C. Designate a safety officer who will coordinate and run routine safety meetings.
D. All visitors within the Project site shall sign in at the designated site.
E. Use of alcohol, illegal substance, smoking, and possession of firearms are prohibited.

1.14 BURNING AND WELDING OPERATIONS
A. The Contractor shall provide the State five (5) working days’ advance notice for all burning

and welding operations. A fire watch shall be maintained during burning and welding
operations per order of the State Fire Marshall Office.

PART 2 - PRODUCTS
2.01 NOT USED.
PART 3 - EXECUTION
3.01 NOT USED.

END OF SECTION 01 14 00
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JOBSITE SAFETY HANDBOOK 
 
The following is a summary of applicable jobsite safety requirements.  This handbook is 
intended to be used as a guide and in no way reflects all applicable safety 
requirements.  All employees are responsible for ensuring a safe working environment. 
All hazards must be addressed regardless if they have been addressed in this 
handbook.  All contractors working on GSD projects are required to follow OSHA 
regulations. 
GSD safety and health procedures are available for review 24/7 in the Main Capitol 
Building basement, MB-69. 

1. BUILDING ALARMS 

In the event of a fire, sound the alarm and/or notify other building occupants 
immediately. Contractor personnel shall respond appropriately to all alarms by exiting 
the building immediately and remaining at least 50 feet from the building to allow for 
emergency response access.  

2. PERSONAL PROTECTIVE EQUIPMENT (PPE) 
Workers must use personal protective equipment, such as: 

• Hard hats when overhead, falling or flying hazards exist; 
• Safety glasses or face shields for welding, cutting, nailing (including pneumatic), or 

when working with concrete and/or harmful chemicals; 
• Proper shoes or boots to lessen slipping hazards and prevent toe crushing and nail 

punctures; 
• Safety belts and/or harness systems for fall protection. 
 
3. HOUSEKEEPING AND ACCESS AROUND SITE  
• Keep all walkways and stairways clear of trash/debris and other materials such as 

tools and supplies to prevent tripping. 
• Keep boxes, scrap lumber and other materials picked up and put in a dumpster or 

trash/debris area to prevent fire and tripping hazards. 
• Provide enough light to allow workers to see and to prevent accidents. 
 
4. STAIRS AND LADDERS 
• All stairs are to be equipped with standard handrails.  
• Keep ladders in good condition and free of defects – Do not use job made ladders. 
• Inspect ladders before use for broken rungs or other defects so falls don’t happen. 

Discard defective ladders. 
• Secure ladders at the top and brace or tie off at the bottom to prevent them from 

slipping and causing falls. 
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5. SCAFFOLDS AND OTHER WORK PLATFORMS  
 
Scaffolding is to be assembled and used according to OSHA regulations.   
General scaffolding guidance: 

• Provide ladders or stairs to access scaffold and work platforms safely.   
• Keep scaffolds and work platforms free of debris. Keep tools and materials as neat 

as possible on scaffolds and platforms. This will help prevent materials from falling 
and workers from tripping. 

• Erect scaffolds on firm and level foundations. 
• Scaffold legs must be placed on firm footing and secured from movement or tipping, 

especially on dirt or similar surfaces (a good foundation is a must). 
• Erecting and dismantling scaffolds must be under the supervision of a Competent 

Person. 
• The competent person must inspect scaffolds before each use. 
• Don’t use blocks, bricks, or pieces of lumber to level or stabilize the footings. 

Manufactured base plates or “mud sills” made of hardwood or equivalent can be 
used. 

Planking: 

• Fully plank or use manufactured decking to provide a full work platform on scaffolds. 
The platform decking and/or scaffold planks must be scaffold grade and not have 
any visible defects. 

• Extend planks or decking material at least 6’ over the edge or cleat them to prevent 
movement. The work platform or planks must not extend more than 12” beyond the 
end supports to prevent tipping when stepping or working. 

• Be sure that manufactured scaffolds are the proper size and that the end hooks are 
attached to the scaffold frame. 

 
Guardrails: 

• Guard scaffold platforms that are more than 10 feet above the ground or floor 
surface must have a standard guardrail. If guardrails are not practical, use other fall 
protection devices such as safety belts/harnesses and lanyards. 

• Place the top rail approximately 42” above the work platform or planking, with a mid-
rail about half that high at 21”. 

• Install toe boards when other workers are below the scaffold. 
 
6. FALL PROTECTION  
 
OSHA has specific and detailed requirements for fall protection – refer to 29 CFR 1926 
Subpart M, 29 CFR 1910, 29 CFR Subpart I.  A few of those requirements are listed 
below: 
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Guarding: 
• Install guardrails around open floors and walls when the fall distance is 4’ or more.  

The top rail must withstand a 200 lb load. 
• Construct guardrails with a top rail approximately 42” high with a midrail about half 

that high at 21”. 
• Install toe boards when other workers are below the work area. 
• Cover floor openings larger than 2x2 (inches) with material to safely support the 

working load. 
• Use other fall protection systems like personal fall arrest systems (harness & 

lanyard), slide guards, roof anchors or alternative safe work practices when a 
guardrail system cannot be used.  Only wear proper shoes or footwear to lessen 
slipping hazards. 

• Train workers on safe work practices before performing work on foundation walls, 
roofs, trusses, or where performing exterior wall erections and floor installations. 

• Flagging systems can be used, where appropriate. Flagging systems must comply 
with OSHA guidance. 

 
7. EXCAVATION AND TRENCHING 
Refer to OSHA regulations for excavation and trenching requirements, along with 
regulations for walking and working surfaces: 29 CFR 1926 Subpart P, 29 CFR 1910 
Subpart D 
 
Some of the Excavation and Trenching requirements are listed below: 

• Find the location of all underground utilities by contacting West Virginia 811 before 
digging. Dial 811 or 800-245-4848. 

• Keep workers away from digging equipment and never allow workers in an 
excavation when equipment is in use. 

• Keep workers from getting between equipment in use and other obstacles and 
machinery that can cause crushing hazards. 

• Keep equipment and the excavated dirt back 2 feet from the edge of the excavation. 
• Have a competent person conduct daily inspections and correct any hazards before 

workers enter a trench or excavation. 
• Provide workers a way to get into and out of a trench or excavation. Ladders and 

ramps can be used and must be within 25’ of the worker. 
• For excavations and utility trenches over 5 feet deep, use shoring (trench boxes), 

benching, or slope back the sides. Unless soil analysis has been completed, the 
earth’s slope must be at least 1-1/2 horizontal to 1 vertical 

• Keep water out of trenches with a pump or drainage system, and inspect the area for 
soil movement and potential cave-ins. 

• Open ditches more than 24 hours or overnight must have fence protection. 
• Keep drivers in the cab and workers away when dirt and other debris are being 

loaded into dump trucks. Workers must never be allowed under any load and must 
stay clear of the back of vehicles. 
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8. TOOLS AND EQUIPMENT 
• Maintain all hand tools and equipment in safe condition and check regularly for 

defects. Broken or damaged tools and equipment must be removed from the jobsite. 
• Use double insulated tools, or ensure the tools are grounded (check for ground 

plug). 
• Equip all power saws (circular, skill, table, etc) with blade guards. Saws must be 

turned off when unattended.  Unplug all power tools when not in use. 
• Make sure cords are not damaged. The outer insulation must not be cut or 

damaged. 
• Pneumatic and powder-actuated tools must only be used by trained and 

experienced personnel. Require proper eye protection for workers. 
• Never leave cartridges for pneumatic or powder-actuated tools unattended. Keep 

equipment in a safe place, according to manufacturer’s instructions. 
 
9. VEHICLES AND MOBILE EQUIPMENT 
• Inform workers verbally and provide training to stay clear of backing and turning 

vehicles and equipment with rotating cabs. 
• Maintain back-up alarms for equipment with limited rear view or use someone to 

help guide them back. 
• Verify experience or provide training to crane and heavy equipment operators. 
• Maintain at least 10 foot clearance from overhead power lines when operating 

equipment. 
• Block up the raised bed when inspecting or repairing dump trucks. 
• Use a tag line to control materials moved by a crane. 
 
10. ELECTRICAL 
• Prohibit work on new and existing energized (hot) electrical circuits until all power is 

shut off and a positive “Lockout/Tagout System” is in place. 
• Maintain all electrical tools and equipment in safe condition and check regularly for 

defects. 
• Broken or damaged tools and equipment must be removed from the jobsite. 
• Protect all temporary power (including extension cords) with Ground Fault Circuit 

Interrupters (GFCI’s). Plug into a GFCI protected temporary power pole, a GFCI 
protected generator, or use a GFCI extension cord to protect against shocks. 

• Locate and identify overhead electrical power lines. Make sure that ladders, 
scaffolds, equipment or materials never come within 10 feet of electrical power lines. 

• Exterior electrical must be approved (UL, NEMA, etc) for exterior use (no internal 
junction boxes). 

 
11. FIRE PREVENTION 
• Provide fire extinguishers near all welding, soldering or other ignition sources. 
• Avoid spraying of paint, solvents or other types of flammable materials in rooms with 

poor ventilation. Build up of fumes and vapors can cause explosions or fires. 
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• Store gasoline and other flammable materials in a safety can outdoors or in an 
approved storage facility. (Metal cans with self-sealing lids). 
 

12. CHEMICAL HAZARDS 

All hazardous chemicals present in the workplace must have an up-to-date Material 
Safety Data Sheet (MSDS). All contractors shall maintain MSDS for chemicals used or 
stored at GSD facilities.  All warnings and directions for use must be followed. 

13. CONFINED SPACES 

By definition, a confined space: 

• Is large enough for an employee to enter fully and perform assigned work; 

• Is not designed for continuous occupancy by the employee; and 

• Has a limited or restricted means of entry or exit. 

These spaces may include underground vaults, tanks, storage bins, pits and diked 

areas, vessels, silos and other similar areas. 

 

By definition, a permit-required confined space has one or more of these 

characteristics: 

• Contains or has the potential to contain a hazardous atmosphere; 

•  Contains a material with the potential to engulf someone who enters the 

space; 

•  Has an internal configuration that might cause an entrant to be trapped or 

asphyxiated by inwardly converging walls or by a floor that slopes 

downward and tapers to a smaller cross section; and/or 

• Contains any other recognized serious safety or health hazards. 

 

Entry into confined spaces without an evaluation is forbidden.  Entry into permit-

required confined spaces requires compliance with all OSHA requirements.  Entry 

into non-permit spaces will require an evaluation by GSD Safety to confirm that 

conditions remain non-permit required. 

 

Contractors that perform confined space entry activities are required to comply 

with OSHA regulations.  GSD will not provide confined space rescue equipment. 
 

14. LOCK-OUT/TAG-OUT  

Before working on, repairing, adjusting or replacing equipment and machinery, all 
appropriate safety procedures, including lockout/tagout, must be utilized to place the 
machinery or equipment in a neutral or zero mechanical state. 

Outside contractors are expected to have knowledge of lock-out/tag-out requirements. 
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Contractor Acknowledgement: 

 

I, the undersigned, have read, reviewed and acknowledge my understanding of the General 
Services Division safety requirements, as set forth in this handbook.  I am also aware that all 
applicable rules and regulations are to be followed, regardless of whether they are specifically 
mentioned in this handbook.  
 
Contractor Representative (Print Name): _____________________________ 
 
Contractor Representative Signature:  ___________________________ Date: _________ 
 
This signed acknowledgement must be signed and returned to the GSD Safety Section prior to 
start of project work. 
 



Building 22 - Ejector Pump 01 20 00 - 1 Price and Payment Procedures 

SECTION 01 20 00
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.
B. Documentation of changes in Contract Sum and Contract Time.
C. Change procedures.

1.02 SCHEDULE OF VALUES
A. Use Schedule of Values Form:  AIA G703, per the Contract Documents.
B. Electronic media printout including equivalent information will be considered in lieu of

standard form specified; submit draft to Engineer for approval.
C. Forms filled out by hand will not be accepted.
D. Submit Schedule of Values electronically within 15 days after award of Contract.
E. Revise schedule to list approved Change Orders, with each Application For Payment.

1.03 APPLICATIONS FOR PROGRESS PAYMENTS
A. Payment Period:  Submit at monthly intervals.
B. Use Form AIA G702 and Form AIA G703, per the Contract Documents.
C. Electronic media printout including equivalent information will be considered in lieu of

standard form specified; submit sample to Engineer for approval.
D. Forms filled out by hand will not be accepted.
E. For each item, provide a column for listing each of the following:

1. Item Number.
2. Description of work.
3. Scheduled Values.
4. Previous Applications.
5. Work in Place and Stored Materials under this Application.
6. Authorized Change Orders.
7. Total Completed and Stored to Date of Application.
8. Percentage of Completion.
9. Balance to Finish.
10. Retainage.

F. Execute certification by signature of authorized officer.
G. Use data from approved Schedule of Values.  Provide dollar value in each column for each

line item for portion of work performed and for stored products.
H. List each authorized Change Order as a separate line item, listing Change Order number

and dollar amount as for an original item of work.
I. Submit one electronic pdf. for each Application for Payment.
J. Include the following with the application:

1. Transmittal letter as specified for submittals in Section 01 30 00.
2. Construction progress schedule, revised and current as specified in Section 01 30 00.
3. Partial release of liens from major subcontractors and vendors.
4. Affidavits attesting to off-site stored products.

K. When Engineer requires substantiating information, submit data justifying dollar amounts in
question.  Provide one copy of data with cover letter for each copy of submittal. Show
application number and date, and line item by number and description.

1.04 MODIFICATION PROCEDURES
A. For minor changes not involving an adjustment to the Contract Sum or Contract Time,

Engineer will issue instructions directly to Contractor.
B. For other required changes, Engineer may issue a document signed by Owner instructing

Contractor to proceed with the change, for subsequent inclusion in a Change Order.
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1. The document will describe the required changes and will designate method of
determining any change in Contract Sum or Contract Time.

2. Promptly execute the change.
C. For changes for which advance pricing is desired, Engineer will issue a document that

includes a detailed description of a proposed change with supplementary or revised
drawings and specifications, a change in Contract Time for executing the change with a
stipulation of any overtime work required and the period of time during which the requested
price will be considered valid.  Contractor shall prepare and submit a fixed price quotation
within the number of days stipulated in the document.

D. Computation of Change in Contract Amount:  As specified in the Conditions of the Contract.
E. Substantiation of Costs:  Provide full information required for evaluation.

1. On request, provide the following data:
a. Quantities of products, labor, and equipment.
b. Taxes, insurance, and bonds.
c. Overhead and profit.
d. Justification for any change in Contract Time.
e. Credit for deletions from Contract, similarly documented.

2. Support each claim for additional costs with additional information:
a. Origin and date of claim.
b. Dates and times work was performed, and by whom.
c. Time records and wage rates paid.
d. Invoices and receipts for products, equipment, and subcontracts, similarly

documented.
F. Execution of Change Orders: On Owner's acceptance of a Proposal Request, Engineer will

issue a Change Order for signatures of Owner and Contractor on AIA Document G701.
Owner will submit completed AIA G701 to the WV State Purchasing Division to request
formal approval of the Change Order; multiple proposal requests may be consolidated into
a single AIA G701 form. Once the Change Order has been approved and processed by the
WV State Purchasing Division, the Change Order shall be added to the Application for
Payment. No payments can be made towards a Change Order which increases Contract
Sum until such time that the Change Order has been fully processed and approved by the
State Purchasing Division.

G. After execution of Change Order, promptly revise Schedule of Values and Application for
Payment forms to record each authorized Change Order as a separate line item and adjust
the Contract Sum.

H. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by the change, and resubmit.

I. Promptly enter changes in Project Record Documents.
1.05 APPLICATION FOR FINAL PAYMENT

A. Prepare Application for Final Payment as specified for progress payments, identifying total
adjusted Contract Sum, previous payments, and sum remaining due.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION



Building 22 - Ejector Pump 01 25 00 - 1 SUBSTITUTION PROCEDURES
(POST-AWARD) 

SECTION 01 25 00
SUBSTITUTION PROCEDURES (POST-AWARD)

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings, General Provisions of the Contract, including General Conditions of the Contract
for Construction (AIA 201), State of West Virginia Supplementary Conditions to the
Standard Form of Agreement Between Owner and Contractor (AIA A201-2017), all other
contract conditions, and Division 01 Specification Sections apply to this Section.

1.02 SUMMARY
A. This Section includes the following:

1. Substitutions for Cause
2. Substitutions for Convenience

1.03 RELATED SECTIONS
A. Section 01 20 00 “Price and Payment Procedures” Section  1.04 Modification Procedures.

1.04 DEFINITIONS
A. Substitutions: Changes in products, materials, equipment, and methods of construction

from those required by the Contract Documents and proposed by the Contractor after the
Contract has been awarded.
1. Substitutions for Cause: Changes proposed by Contractor that are required due to

changed Project conditions, such as unavailability of product, regulatory changes, or
unavailability of required warranty terms.

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not
required in order to meet other Project requirements but may offer advantage to
Contractor or Owner.

1.05 SUBMITTALS
A. Substitution Request: Submit detailed information for each request for consideration. The

following information should be provided within the substitution request:
1. Detail references from the Drawings, to include referenced technical information from

the Technical Specifications outlined on the Drawings.
2. Existing product or fabrication or installation method to be replaced.
3. Statement indicating why specified product or fabrication or installation cannot be

provided, if applicable.
4. Coordination information, including a list of changes or revisions needed to other parts

of the Work that will be necessary to accommodate proposed substitution, to include
construction performed by GSD and separate contractors.

5. Detailed comparison of significant qualities of proposed substitution with those of the
Work specified. Include annotated copy of applicable Technical Specifications.
Significant qualities may include attributes such as performance, weight, size,
durability, visual effect, sustainable design characteristics, warranties, and specific
features and requirements indicated. Indicate deviations, if any, from the Work
specified.

6. Product Data, including drawings and descriptions of products and fabrication and
installation procedures.

7. Samples, where applicable or requested.
8. Certificates and qualification data, where applicable or requested.
9. List of similar installations for completed projects with project names and addresses

and names and addresses of Architects or Engineers and Owners.
10. Material test reports from a qualified testing agency indicating and interpreting test

results for compliance with requirements indicated.
11. Research reports evidencing compliance with applicable building codes.
12. Detailed comparison of Contractor's construction schedule using proposed substitution

with products specified for the Work, including effect on the overall Contract Time. If
specified product or method of construction cannot be provided within the Contract
Time, include letter from manufacturer, on manufacturer's letterhead, stating date of
receipt of purchase order, lack of availability, or delays in delivery.

13. Cost information, including a proposal of change, if any, in the Contract Sum.
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14. Contractor's certification that proposed substitution complies with requirements in the
Contract Documents except as indicated in substitution request, is compatible with
related materials, and is appropriate for applications indicated.

15. Contractor's waiver of rights to additional payment or time that may subsequently
become necessary because of failure of proposed substitution to produce indicated
results.

B. Engineer’s Action: If necessary, Engineer will request additional information or
documentation for evaluation within five (5) days of receipt of a request for substitution.
Engineer will notify Contractor of acceptance or rejection of proposed substitution within
fifteen (15) days of receipt of request, or ten (10) days of receipt of additional information or
documentation, whichever is later.
1. Forms of Acceptance: Change Order, Construction Change Directive, or Engineer’s

Supplemental Instructions for minor changes in the Work.
a. See Section 01 20 00 “Price and Payment Procedures” Section  1.04 Modification

Procedures for additional information on changes to the contract based on
Engineer’s acceptance.

2. Use product specified if Engineer does not issue a decision on use of a proposed
substitution within time allocated.

1.06 QUALITY ASSURANCE
A. Compatibility of Substitutions: Investigate and document compatibility of proposed

substitution with related products and materials. Engage a qualified testing agency to
perform compatibility tests recommended by manufacturers.

1.07 PROCEDURES
A. Coordination: Revise or adjust affected work as necessary to integrate work of the

approved substitutions.
PART 2 - PRODUCTS
2.01 SUBSTITUTIONS

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need
for change, but not later than fifteen (15) days prior to time required for preparation and
review of related submittals.
1. Conditions: Engineer will consider Contractor's request for substitution when the

following conditions are satisfied. If the following conditions are not satisfied, Engineer
will return requests without action, except to record noncompliance with these
requirements:
a. Requested substitution is consistent with the Contract Documents and will

produce indicated results.
b. Substitution request is fully documented and properly submitted.
c. Requested substitution will not adversely affect Contractor's construction

schedule.
d. Requested substitution has received necessary approvals of authorities having

jurisdiction.
e. Requested substitution is compatible with other portions of the Work.
f. Requested substitution has been coordinated with other portions of the Work.
g. Requested substitution provides specified warranty.
h. If requested substitution involves more than one contractor, requested

substitution has been coordinated with other portions of the Work, is uniform and
consistent, is compatible with other products, and is acceptable to all contractors
involved.

B. Substitutions for Convenience: Engineer will consider Contractor's request for substitution
when the following conditions are satisfied. If the following conditions are not satisfied,
Engineer will return requests without action, except to record noncompliance with these
requirements:
1. Requested substitution offers GSD a substantial advantage in performance, cost, time,

energy conservation, or other considerations, after deducting additional responsibilities
GSD must assume. GSD’s additional responsibilities may include compensation to
Engineer for redesign and evaluation services, increased cost of other construction by
GSD, and similar considerations.
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2. Requested substitution does not require extensive revisions to the Contract
Documents.

3. Requested substitution is consistent with the Contract Documents and will produce
indicated results.

4. Substitution request is fully documented and properly submitted.
5. Requested substitution will not adversely affect Contractor's construction schedule.
6. Requested substitution has received necessary approvals of authorities having

jurisdiction.
7. Requested substitution is compatible with other portions of the Work.
8. Requested substitution has been coordinated with other portions of the Work.
9. Requested substitution provides specified warranty.
10. If requested substitution involves more than one contractor, requested substitution has

been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.

PART 3 - EXECUTION NOT USED.
END OF SECTION 01 25 00



This page intentionally left blank



Building 22 - Ejector Pump 01 30 00 - 1 Administrative Requirements 

SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electronic document submittal service.
B. Preconstruction meeting.
C. Site mobilization meeting.
D. Progress meetings.
E. Construction progress schedule.
F. Coordination drawings.
G. Number of copies of submittals.
H. Requests for Interpretation (RFI) procedures.
I. Submittal procedures.

1.02 RELATED REQUIREMENTS
A. Section 01 60 00 - Product Requirements:  General product requirements.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 ELECTRONIC DOCUMENT SUBMITTALS

A. All documents transmitted for purposes of administration of the contract are to be in
electronic (PDF, MS Word, or MS Excel) format, as appropriate to the document, and
transmitted via email.
1. Besides submittals for review, information, and closeout, this procedure applies to

Requests for Interpretation (RFIs), progress documentation, contract modification
documents (e.g. supplementary instructions, change proposals, change orders),
applications for payment, field reports and meeting minutes, Contractor's correction
punchlist, and any other document any participant wishes to make part of the project
record.

2. It is Contractor's responsibility to submit documents in allowable format.
3. All other specified submittal and document transmission procedures apply, except that

electronic document requirements do not apply to samples or color selection charts.
3.02 PRECONSTRUCTION MEETING

A. Engineer will schedule a meeting within 5 calendar days after the issuance of the Contract.
B. Attendance Required:

1. Owner.
2. Engineer.
3. Contractor.

C. Agenda:
1. Submission of list of personnel needing background checks, list of subcontractors, list

of products, schedule of values, and progress schedule.
2. Designation of personnel representing the parties to Contract, State Tax Department

and Architect.
3. Procedures and processing of field decisions, submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
4. Scheduling.

D. Contractor shall record minutes and distribute copies within two days after meeting to
participants, with copies to Engineer, Owner, participants, and those affected by decisions
made.

3.03 SITE MOBILIZATION MEETING
A. Engineer will schedule meeting at the Project site prior to Contractor occupancy.
B. Attendance Required:

1. Contractor.
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2. Owner.
3. Engineer.
4. Contractor's superintendent.
5. Major subcontractors.

C. Agenda:
1. Use of premises by Owner and Contractor.
2. Owner's requirements.
3. Construction facilities and controls provided by Owner.
4. Temporary utilities provided by Owner.
5. Survey and building layout.
6. Security and housekeeping procedures.
7. Schedules.
8. Application for payment procedures.
9. Procedures for testing.
10. Procedures for maintaining record documents.
11. Requirements for start-up of equipment.
12. Inspection and acceptance of equipment put into service during construction period.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Engineer, Owner, participants, and those affected by decisions made.

3.04 PROGRESS MEETINGS
A. Schedule and administer meetings throughout progress of the work at maximum bi-monthly

intervals.
B. Attendance Required:

1. Contractor.
2. Owner.
3. Engineer.
4. Contractor's superintendent.
5. Major subcontractors.

C. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Review of RFIs log and status of responses.
7. Review of off-site fabrication and delivery schedules.
8. Maintenance of progress schedule.
9. Corrective measures to regain projected schedules.
10. Planned progress during succeeding work period.
11. Coordination of projected progress.
12. Maintenance of quality and work standards.
13. Effect of proposed changes on progress schedule and coordination.
14. Other business relating to work.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Engineer, Owner, participants, and those affected by decisions made.

3.05 CONSTRUCTION PROGRESS SCHEDULE​​
A. Within 5 days after  award of the Contract, submit preliminary schedule defining planned 

operations. 
B. If preliminary schedule requires revision after review, submit revised schedule within 10 

days.
C. Within ​10​ days after review of preliminary schedule, submit draft of proposed complete 

schedule for review.
1. Include written certification that major contractors have reviewed and accepted 

proposed schedule.
D. Within 10 days after joint review, submit complete schedule.
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E. Submit updated schedule with each Application for Payment.
3.06 COORDINATION DRAWINGS

A. Review drawings prior to submission to Engineer.
3.07 REQUESTS FOR INTERPRETATION (RFI)

A. Definition:  A request seeking one of the following:
1. An interpretation, amplification, or clarification of some requirement of Contract

Documents arising from inability to determine from them the exact material, process,
or system to be installed; or when the elements of construction are required to occupy
the same space (interference); or when an item of work is described differently at
more than one place in Contract Documents.

2. A resolution to an issue which has arisen due to field conditions and affects design
intent.

B. Whenever possible, request clarifications at the next appropriate project progress meeting,
with response entered into meeting minutes, rendering unnecessary the issuance of a
formal RFI.

C. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of
Contract Documents.  Failure to submit a RFI in a timely manner is not a legitimate cause
for claiming additional costs or delays in execution of the work.
1. Prepare a separate RFI for each specific item.

a. Review, coordinate, and comment on requests originating with subcontractors
and/or materials suppliers.

b. Do not forward requests which solely require internal coordination between
subcontractors.

2. Prepare in a format and with content acceptable to Owner.
3. Prepare using software provided by the Electronic Document Submittal Service.
4. Combine RFI and its attachments into a single electronic file. PDF format is preferred.

D. Reason for the RFI:  Prior to initiation of an RFI, carefully study all Contract Documents to
confirm that information sufficient for their interpretation is definitely not included.
1. Include in each request Contractor's signature attesting to good faith effort to

determine from Contract Documents information requiring interpretation.
2. Unacceptable Uses for RFIs:  Do not use RFIs to request the following::

a. Approval of submittals (use procedures specified elsewhere in this section).
b. Approval of substitutions (see Section - 01 60 00 - Product Requirements)
c. Changes that entail change in Contract Time and Contract Sum (comply with

provisions of the Conditions of the Contract).
3. Improper RFIs:  Requests not prepared in compliance with requirements of this

section, and/or missing key information required to render an actionable response.
 They will be returned without a response, with an explanatory notation.

4. Frivolous RFIs:  Requests regarding information that is clearly indicated on, or
reasonably inferable from, Contract Documents, with no additional input required to
clarify the question.  They will be returned without a response, with an explanatory
notation.
a. The Owner reserves the right to assess the Contractor for the costs (on time-and-

materials basis) incurred by the Engineer, and any of its consultants, due to
processing of such RFIs.

E. Content:  Include identifiers necessary for tracking the status of each RFI, and information
necessary to provide an actionable response.
1. Official Project name and number, and any additional required identifiers established

in Contract Documents.
2. Owner's, Engineer's, and Contractor's names.
3. Discrete and consecutive RFI number, and descriptive subject/title.
4. Issue date, and requested reply date.
5. Reference to particular Contract Document(s) requiring additional

information/interpretation.  Identify pertinent drawing and detail number and/or
specification section number, title, and paragraph(s).

6. Annotations:  Field dimensions and/or description of conditions which have
engendered the request.
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7. Contractor's suggested resolution:  A written and/or a graphic solution, to scale, is
required in cases where clarification of coordination issues is involved, for example;
routing, clearances, and/or specific locations of work shown diagrammatically in
Contract Documents.  If applicable, state the likely impact of the suggested resolution
on Contract Time or the Contract Sum.

F. Attachments:  Include sketches, coordination drawings, descriptions, photos, submittals,
and other information necessary to substantiate the reason for the request.

G. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the project.
1. Indicate current status of every RFI.  Update log promptly and on a regular basis.
2. Note dates of when each request is made, and when a response is received.
3. Highlight items requiring priority or expedited response.
4. Highlight items for which a timely response has not been received to date.
5. Identify and include improper or frivolous RFIs.

H. Review Time:  Engineer will respond and return RFIs to Contractor within seven calendar
days of receipt.  For the purpose of establishing the start of the mandated response period,
RFIs received after 12:00 noon will be considered as having been received on the following
regular working day.
1. Response period may be shortened or lengthened for specific items, subject to mutual

agreement, and recorded in a timely manner in progress meeting minutes.
I. Responses:  Content of answered RFIs will not constitute in any manner a directive or

authorization to perform extra work or delay the project.  If in Contractor's belief it is likely to
lead to a change to Contract Sum or Contract Time, promptly issue a notice to this effect,
and follow up with an appropriate Change Order request to Owner.
1. Response may include a request for additional information, in which case the original

RFI will be deemed as having been answered, and an amended one is to be issued
forthwith.  Identify the amended RFI with an R suffix to the original number.

2. Do not extend applicability of a response to specific item to encompass other similar
conditions, unless specifically so noted in the response.

3. Upon receipt of a response, promptly review and distribute it to all affected parties,
and update the RFI Log.

4. Notify Engineer within seven calendar days if an additional or corrected response is
required by submitting an amended version of the original RFI, identified as specified
above.

3.08 NUMBER OF COPIES OF SUBMITTALS
A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked

up file will be returned.  Create PDFs at native size and right-side up; illegible files will be
rejected.

3.09 SUBMITTAL PROCEDURES
A. General Requirements:

1. Use a separate transmittal for each item.
2. Transmit using approved form.

a. Use Contractor's form, subject to prior approval by Engineer.
3. Identify:  Project; Contractor; subcontractor or supplier; pertinent drawing and detail

number; and specification section number and article/paragraph, as appropriate on
each copy.

4. Apply Contractor's stamp, signed or initialed certifying that review, approval,
verification of products required, field dimensions, adjacent construction work, and
coordination of information is in accordance with the requirements of the work and
Contract Documents.
a. Submittals from sources other than the Contractor, or without Contractor's stamp

will not be acknowledged, reviewed, or returned.
5. Identify variations from Contract Documents and product or system limitations that

may be detrimental to successful performance of the completed work.
6. Provide space for Contractor and Engineer review stamps.
7. When revised for resubmission, identify all changes made since previous submission.
8. Distribute reviewed submittals.  Instruct parties to promptly report inability to comply

with requirements.
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9. Incomplete submittals will not be reviewed, unless they are partial submittals for
distinct portion(s) of the work, and have received prior approval for their use.

10. Submittals not requested will be recognized, and will be returned "Not Reviewed",
B. Product Data Procedures:

1. Submit only information required by individual specification sections.
2. Collect required information into a single submittal.
3. Do not submit (Material) Safety Data Sheets for materials or products.

C. Shop Drawing Procedures:
1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting

Contract Documents and coordinating related work.
2. Do not reproduce Contract Documents to create shop drawings.
3. Generic, non-project-specific information submitted as shop drawings do not meet the

requirements for shop drawings.
D. Samples Procedures:

1. Transmit related items together as single package.
2. Identify each item to allow review for applicability in relation to shop drawings showing

installation locations.
3.10 SUBMITTAL REVIEW

A. Submittals for Review:  Engineer will review each submittal, and approve, or take other
appropriate action.

B. Submittals for Information:  Engineer will acknowledge receipt and review.  See below for
actions to be taken.

C. Engineer's actions will be reflected by marking each returned submittal using virtual stamp
on electronic submittals.

D. Engineer's and consultants' actions on items submitted for review:
1. Authorizing purchasing, fabrication, delivery, and installation:

a. "Approved", or language with same legal meaning.
b. "Approved as Noted, Resubmission not required", or language with same legal

meaning.
1) At Contractor's option, submit corrected item, with review notations

acknowledged and incorporated.
c. "Approved as Noted, Resubmit for Record", or language with same legal

meaning.
2. Not Authorizing fabrication, delivery, and installation:

a. "Revise and Resubmit".
1) Resubmit revised item, with review notations acknowledged and

incorporated.
b. "Rejected".

1) Submit item complying with requirements of Contract Documents.
E. Engineer's and consultants' actions on items submitted for information:

1. Items for which no action was taken:
a. "Received" -  to notify the Contractor that the submittal has been received for

record only.
2. Items for which action was taken:

a. "Reviewed" - no further action is required from Contractor.
END OF SECTION
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SECTION 01 40 00
QUALITY REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Submittals.
B. Quality assurance.
C. Testing and inspection agencies and services.
D. Control of installation.
E. Mock-ups.
F. Tolerances.
G. Manufacturers' field services.
H. Defect Assessment.

1.02 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Test Reports:  After each test/inspection, promptly submit two copies of report to Engineer

and to Contractor.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test/inspection.
h. Date of test/inspection.
i. Results of test/inspection.
j. Compliance with Contract Documents.
k. When requested by Engineer, provide interpretation of results.

2. Test report submittals are for Engineer's knowledge as contract administrator for the
limited purpose of assessing compliance with information given and the design
concept expressed in the Contract Documents, or for Owner's information.

C. Manufacturer's Instructions:  When specified in individual specification sections, submit
printed instructions for delivery, storage, assembly, installation, start-up, adjusting, and
finishing, for the Owner's information.  Indicate special procedures, perimeter conditions
requiring special attention, and special environmental criteria required for application or
installation.

D. Erection Drawings:  Submit drawings for Engineer's benefit as contract administrator or for
Owner.
1. Submit for information for the limited purpose of assessing compliance with

information given and the design concept expressed in the Contract Documents.
1.03 QUALITY ASSURANCE

A. Testing Agency Qualifications:
1. Prior to start of work, submit agency name, address, and telephone number, and

names of full time registered Engineer and responsible officer.
2. Submit copy of report of laboratory facilities inspection made by NIST Construction

Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

B. Contractor's Quality Control (CQC) Plan:
1. Prior to start of work, submit a comprehensive plan describing how contract

deliverables will be produced.  Tailor CQC plan to specific requirements of the project.
 Include the following information:
a. Management Structure:  Identify personnel responsible for quality.  Include a

chart showing lines of authority.
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b. Management Approach:  Define, describe, and include in the plan specific
methodologies used in executing the work.
1) Management and control of documents and records relating to quality.
2) Communications.
3) Coordination procedures.
4) Resource management.
5) Process control.
6) Inspection and testing procedures and scheduling.
7) Control of noncomplying work.
8) Tracking deficiencies from identification, through acceptable corrective

action, and verification.
9) Control of testing and measuring equipment.

c. Acceptance of the plan is required prior to start of construction activities not
including mobilization work.  Owner's acceptance of the plan will be conditional
and predicated on continuing satisfactory adherence to the plan.  Owner reserves
the right to require  Contractor to make changes to the plan and operations,
including removal of personnel, as necessary, to obtain specified quality of work
results.

1.04 TESTING AND INSPECTION AGENCIES AND SERVICES
A. Contractor shall employ and pay for services of an independent testing agency to perform

other specified testing.
B. Employment of agency in no way relieves Contractor of obligation to perform Work in

accordance with requirements of Contract Documents.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions,
and workmanship, to produce work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.
C. Should manufacturers' instructions conflict with Contract Documents, request clarification

from Engineer before proceeding.
D. Comply with specified standards as minimum quality for the work except where more

stringent tolerances, codes, or specified requirements indicate higher standards or more
precise workmanship.

E. Have work performed by persons qualified to produce required and specified quality.
F. Verify that field measurements are as indicated on shop drawings or as instructed by the

manufacturer.
G. Secure products in place with positive anchorage devices designed and sized to withstand

stresses, vibration, physical distortion, and disfigurement.
3.02 MOCK-UPS

A. Accepted mock-ups establish the standard of quality the Engineer will use to judge the
Work.

B. Tests shall be performed under provisions identified in this section and identified in the
respective product specification sections.

C. Assemble and erect specified items with specified attachment and anchorage devices,
flashings, seals, and finishes.

D. Accepted mock-ups shall be a comparison standard for the remaining Work.
E. Where mock-up has been accepted by Engineer and is specified in product specification

sections to be removed, protect mock-up throughout construction, remove mock-up and
clear area when directed to do so by Engineer.

3.03 TOLERANCES
A. Monitor fabrication and installation tolerance control of products to produce acceptable

Work.  Do not permit tolerances to accumulate.
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B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with
Contract Documents, request clarification from Engineer before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.
3.04 TESTING AND INSPECTION

A. See individual specification sections for testing and inspection required.
B. Testing Agency Duties:

1. Provide qualified personnel at site.  Cooperate with Engineer and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified
standards.

3. Ascertain compliance of materials and mixes with requirements of Contract
Documents.

4. Promptly notify Engineer and Contractor of observed irregularities or non-compliance
of Work or products.

5. Perform additional tests and inspections required by Engineer.
6. Submit reports of all tests/inspections specified.

C. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract

Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

D. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to

be used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to

manufacturers' facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be

tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify Engineer and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

E. Re-testing required because of non-compliance with specified requirements shall be
performed by the same agency on instructions by Engineer.

F. Re-testing required because of non-compliance with specified requirements shall be paid
for by Contractor.

3.05 MANUFACTURERS' FIELD SERVICES
A. When specified in individual specification sections, require material or product suppliers or

manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust, and
balance equipment as applicable, and to initiate instructions when necessary.

B. Report observations and site decisions or instructions given to applicators or installers that
are supplemental or contrary to manufacturers' written instructions.

3.06 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not complying with specified requirements.

END OF SECTION
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SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Temporary utilities.
B. Temporary sanitary facilities.
C. Temporary Controls: Barriers and dust partitions.
D. Security requirements.
E. Vehicular access and parking.
F. Waste removal facilities and services.

1.02 TEMPORARY UTILITIES
A. Contractor shall provide the following:

1. Electrical power, consisting of connection to existing facilities.
2. Water supply, consisting of connection to existing facilities.

B. New permanent facilities may be used.
1.03 TEMPORARY SANITARY FACILITIES

A. Use of existing facilitieslocated at floor that is under construction is permitted.
B. Maintain daily in clean and sanitary condition.
C. At end of construction, return facilities to same or better condition as originally found.

1.04 BARRIERS
A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to

areas that could be hazardous to workers or the public, to allow for owner's use of site and
to protect existing facilities and adjacent properties from damage from construction
operations and demolition.

B. Provide barricades and covered walkways required by governing authorities for public
rights-of-way and for public access to existing building.

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
1.05 SECURITY

A. Provide security and facilities to protect Work, existing facilities, and Owner's operations
from unauthorized entry, vandalism, or theft.

B. Coordinate with Owner's security program.
1.06 VEHICULAR ACCESS AND PARKING

A. Comply with regulations relating to use of streets and sidewalks, access to emergency
facilities, and access for emergency vehicles.

B. Coordinate access and haul routes with governing authorities and Owner.
C. Provide and maintain access to fire hydrants, free of obstructions.
D. Provide temporary parking areas to accommodate construction personnel.  When site

space is not adequate, provide additional off-site parking.
1.07 WASTE REMOVAL

A. Provide waste removal facilities and services as required to maintain the site in clean and
orderly condition.

B. Provide containers with lids.  Remove trash from site periodically.
C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable

non-combustible containers; locate containers holding flammable material outside the
structure unless otherwise approved by the authorities having jurisdiction.

D. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate
containers with lids.
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1.08 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS
A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial

Completion inspection.
B. Clean and repair damage caused by installation or use of temporary work.
C. Restore existing facilities used during construction to original condition.
D. Restore new permanent facilities used during construction to specified condition.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 60 00
PRODUCT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General product requirements.
B. Re-use of existing products.
C. Transportation, handling, storage and protection.
D. Product option requirements.
E. Substitution limitations.
F. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 RELATED REQUIREMENTS
A. Section 01 25 00 - Substitution Procedures (Post Award):  Substitutions made during

construction phase. 
1.03 SUBMITTALS

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy
to identify applicable products, models, options, and other data.  Supplement
manufacturers' standard data to provide information specific to this Project.

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and
electrical characteristics, utility connection requirements, and location of utility outlets for
service for functional equipment and appliances.

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the

manufacturer's standard colors, textures, and patterns.
PART 2  PRODUCTS
2.01 EXISTING PRODUCTS

A. Do not use materials and equipment removed from existing premises unless specifically
required or permitted by Contract Documents.

B. Unforeseen historic items encountered remain the property of the Owner; notify Owner
promptly upon discovery; protect, remove, handle, and store as directed by Owner.

C. Existing materials and equipment indicated to be removed, but not to be re-used, relocated,
reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the
Owner, become the property of the Contractor; remove from site.

2.02 NEW PRODUCTS
A. Provide new products unless specifically required or permitted by Contract Documents.
B. Where other criteria are met, Contractor shall give preference to products that:

1. If used on interior, have lower emissions.
2. If wet-applied, have lower VOC content.

2.03 PRODUCT OPTIONS
A. Products Specified by Reference Standards or by Description Only:  Use any product

meeting those standards or description.
B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the

manufacturers named and meeting specifications, no options or substitutions allowed.
C. Products Specified by Naming One or More Manufacturers with a Provision for

Substitutions:  Submit a request for substitution for any manufacturer not named.
2.04 MAINTENANCE MATERIALS

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified
in individual specification sections.

B. Deliver to Project site; obtain receipt prior to final payment.
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PART 3  EXECUTION
3.01 SUBSTITUTION LIMITATIONS

A. See Section 01 25 00 - Substitution Procedures (Post Award).
3.02 TRANSPORTATION AND HANDLING

A. Package products for shipment in manner to prevent damage; for equipment, package to
avoid loss of factory calibration.

B. If special precautions are required, attach instructions prominently and legibly on outside of
packaging.

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize
site storage time and potential damage to stored materials.

D. Transport and handle products in accordance with manufacturer's instructions.
E. Transport materials in covered trucks to prevent contamination of product and littering of

surrounding areas.
F. Promptly inspect shipments to ensure that products comply with requirements, quantities

are correct, and products are undamaged.
G. Provide equipment and personnel to handle products by methods to prevent soiling,

disfigurement, or damage, and to minimize handling.
H. Arrange for the return of packing materials, such as wood pallets, where economically

feasible.
3.03 STORAGE AND PROTECTION

A. Provide protection of stored materials and products against theft, casualty, or deterioration.
B. Designate receiving/storage areas for incoming products so that they are delivered

according to installation schedule and placed convenient to work area in order to minimize
waste due to excessive materials handling and misapplication.
1. Structural Loading Limitations:  Handle and store products and materials so as not to

exceed static and dynamic load-bearing capacities of project floor and roof areas.
C. Store and protect products in accordance with manufacturers' instructions.
D. Store with seals and labels intact and legible.
E. Arrange storage of materials and products to allow for visual inspection for the purpose of

determination of quantities, amounts, and unit counts.
F. Store sensitive products in weathertight, climate-controlled enclosures in an environment

favorable to product.
G. For exterior storage of fabricated products, place on sloped supports above ground.
H. Provide off-site storage and protection when site does not permit on-site storage or

protection.
I. Protect products from damage or deterioration due to construction operations, weather,

precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

J. Comply with manufacturer's warranty conditions, if any.
K. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation

to prevent condensation and degradation of products.
L. Prevent contact with material that may cause corrosion, discoloration, or staining.
M. Provide equipment and personnel to store products by methods to prevent soiling,

disfigurement, or damage.
N. Arrange storage of products to permit access for inspection. Periodically inspect to verify

products are undamaged and are maintained in acceptable condition.
END OF SECTION
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SECTION 01 70 00
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.
B. Requirements for alterations work, including selective demolition​​.
C. Cutting and patching.
D. Surveying for laying out the work.
E. Cleaning and protection.
F. Starting of systems and equipment.
G. Demonstration and instruction of Owner personnel.
H. Closeout procedures, including Contractor's Correction Punch List, except payment

procedures.
I. General requirements for maintenance service.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Survey work:  Submit name, address, and telephone number of Surveyor before starting

survey work.
C. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:

1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.

D. Project Record Documents:  Accurately record actual locations of capped and active
utilities.

1.04 QUALIFICATIONS
A. For surveying work, employ a land surveyor registered in West Virginia and acceptable to

Engineer.  Submit evidence of surveyor's Errors and Omissions insurance coverage in the
form of an Insurance Certificate.  Employ only individual(s) trained and experienced in
collecting and recording accurate data relevant to ongoing construction activities,

B. For field engineering, employ a professional engineer of the discipline required for specific
service on Project, licensed in West Virginia.  Employ only individual(s) trained and
experienced in establishing and maintaining horizontal and vertical control points necessary
for laying out construction work on project of similar size, scope and/or complexity.

C. For design of temporary shoring and bracing, employ a Professional Engineer experienced
in design of this type of work and licensed in West Virginia.

1.05 PROJECT CONDITIONS
A. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent

accumulation of dust, fumes, vapors, or gases.
B. Dust Control:  Execute work by methods to minimize raising dust from construction

operations.  Provide positive means to prevent air-borne dust from dispersing into
atmosphere and over adjacent property.
1. Provide dust-proof enclosures to prevent entry of dust generated outdoors.
2. Provide dust-proof barriers between construction areas and areas continuing to be

occupied by Owner.
C. Noise Control:  Provide methods, means, and facilities to minimize noise produced by

construction operations.
1. At All Times:  Excessively noisy tools and operations will not be tolerated inside the

building at any time of day; excessively noisy includes jackhammers.
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2. Indoors:  Limit conduct of especially noisy interior work to the hours of 6 pm to 7 am.
D. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil,

water, and atmosphere from discharge of noxious, toxic substances, and pollutants
produced by construction operations.  Comply with federal, state, and local regulations.

1.06 COORDINATION
A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual

to ensure efficient and orderly sequence of installation of interdependent construction
elements, with provisions for accommodating items installed later.

B. Notify affected utility companies and comply with their requirements.
C. Verify that utility requirements and characteristics of new operating equipment are

compatible with building utilities.  Coordinate work of various sections having
interdependent responsibilities for installing, connecting to, and placing in service, such
equipment.

D. Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on drawings.  Follow routing indicated for pipes, ducts,
and conduit, as closely as practicable; place runs parallel with lines of building. Utilize
spaces efficiently to maximize accessibility for other installations, for maintenance, and for
repairs.

E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

F. Coordinate completion and clean-up of work of separate sections.
G. After Owner occupancy of premises, coordinate access to site for correction of defective

work and work not in accordance with Contract Documents, to minimize disruption of
Owner's activities.

PART 2  PRODUCTS
2.01 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for
patching and extending work.

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 01 60 00 - Product Requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent
work.  Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work
being applied or attached.

C. Examine and verify specific conditions described in individual specification sections.
D. Take field measurements before confirming product orders or beginning fabrication, to

minimize waste due to over-ordering or misfabrication.
E. Verify that utility services are available, of the correct characteristics, and in the correct

locations.
F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements

subject to damage or movement during cutting and patching.  After uncovering existing
work, assess conditions affecting performance of work.  Beginning of cutting or patching
means acceptance of existing conditions.

3.02 PREPARATION
A. Clean substrate surfaces prior to applying next material or substance.
B. Seal cracks or openings of substrate prior to applying next material or substance.
C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior

to applying any new material or substance in contact or bond.
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3.03 LAYING OUT THE WORK
3.04 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for
replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and

horizontal lines, unless otherwise indicated.
D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.05 ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation

and existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Engineer before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Remove existing work as indicated and as required to accomplish new work.
1. Remove items indicated on drawings.
2. Relocate items indicated on drawings.
3. Where new surface finishes are to be applied to existing work, perform removals,

patch, and prepare existing surfaces as required to receive new finish; remove existing
finish if necessary for successful application of new finish.

4. Where new surface finishes are not specified or indicated, patch holes and damaged
surfaces to match adjacent finished surfaces as closely as possible.

C. Services (Including but not limited to ​HVAC, Plumbing, Fire Protection, Electrical, and
Telecommunications​):  Remove, relocate, and extend existing systems to accommodate
new construction.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components; if necessary, modify installation to allow
access or provide access panel.

2. Where existing systems or equipment are not active and Contract Documents require
reactivation, put back into operational condition; repair supply, distribution, and
equipment as required.

3. Where existing active systems serve occupied facilities but are to be replaced with
new services, maintain existing systems in service until new systems are complete
and ready for service.
a. Disable existing systems only to make switchovers and connections; minimize

duration of outages.
b. Provide temporary connections as required to maintain existing systems in

service.
4. Verify that abandoned services serve only abandoned facilities.
5. Remove abandoned pipe, ducts, conduits, and equipment , including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap
stub and tag with identification; patch holes left by removal using materials specified
for new construction.

D. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.

E. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.
F. Patching:  Where the existing surface is not indicated to be refinished, patch to match the

surface finish that existed prior to cutting.  Where the surface is indicated to be refinished,
patch so that the substrate is ready for the new finish.

G. Refinish existing surfaces as indicated:
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1. Where rooms or spaces are indicated to be refinished, refinish all visible existing
surfaces to remain to the specified condition for each material, with a neat transition to
adjacent finishes.

2. If mechanical or electrical work is exposed accidentally during the work, re-cover and
refinish to match.

H. Clean existing systems and equipment.
I. Remove demolition debris and abandoned items from alterations areas and dispose of off-

site; do not burn or bury.
J. Do not begin new construction in alterations areas before demolition is complete.
K. Comply with all other applicable requirements of this section.

3.06 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
B. See Alterations article above for additional requirements.
C. Perform whatever cutting and patching is necessary to:

1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-complying work.

D. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore
to original condition.

E. Employ original installer to perform cutting for weather exposed and moisture resistant
elements, and sight exposed surfaces.

F. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without
prior approval.

G. Restore work with new products in accordance with requirements of Contract Documents.
H. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal

voids with fire rated material in accordance with Section 07 84 00, to full thickness of the
penetrated element.

J. Patching:
1. Finish patched surfaces to match finish that existed prior to patching.  On continuous

surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish
entire unit.

2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other

imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

3.07 PROGRESS CLEANING
A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and

orderly condition.
B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other

closed or remote spaces, prior to enclosing the space.
C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue

cleaning to eliminate dust.
D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and

dispose off-site; do not burn or bury.
3.08 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.
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B. Provide special protection where specified in individual specification sections.
C. Provide temporary and removable protection for installed products. Control activity in

immediate work area to prevent damage.
D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or

movement of heavy objects, by protecting with durable sheet materials.
F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is

necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle coverings if
possible.

3.09 SYSTEM STARTUP
A. Coordinate schedule for start-up of various equipment and systems.
B. Notify Engineer and Owner seven days prior to start-up of each item.
C. Verify that each piece of equipment or system has been checked for proper lubrication,

drive rotation, belt tension, control sequence, and for conditions that may cause damage.
D. Verify tests, meter readings, and specified electrical characteristics agree with those

required by the equipment or system manufacturer.
E. Verify that wiring and support components for equipment are complete and tested.
F. Execute start-up under supervision of applicable Contractor personnel and manufacturer's

representative in accordance with manufacturers' instructions.
G. When specified in individual specification Sections, require manufacturer to provide

authorized representative to be present at site to inspect, check, and approve equipment or
system installation prior to start-up, and to supervise placing equipment or system in
operation.

H. Submit a written report that equipment or system has been properly installed and is
functioning correctly.

3.10 DEMONSTRATION AND INSTRUCTION
A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior

to date of Substantial Completion.
B. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing,

maintenance, and shutdown of each item of equipment at scheduled time, at equipment
location.

C. For equipment or systems requiring seasonal operation, perform demonstration for other
season within six months.

D. Provide a qualified person who is knowledgeable about the Project to perform
demonstration and instruction of Owner's personnel.

3.11 ADJUSTING
A. Adjust operating products and equipment to ensure smooth and unhindered operation.
B. Testing, adjusting, and balancing HVAC systems:  See Section 23 05 93 - Testing,

Adjusting, and Balancing for HVAC.
3.12 FINAL CLEANING

A. Execute final cleaning prior to final project assessment.
1. Clean areas to be occupied by Owner prior to final completion before Owner

occupancy.
B. Use cleaning materials that are nonhazardous.
C. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains

and foreign substances, polish transparent and glossy surfaces,  vacuum carpeted and soft
surfaces.

D. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical  equipment.
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E. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to
the surface and material being cleaned.

F. Clean filters of operating equipment.
G. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, and

drainage systems.
H. Clean site; sweep paved areas, rake clean landscaped surfaces.
I. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;

dispose of in legal manner; do not burn or bury.
3.13 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
1. Provide copies to Engineer and Owner.

B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

C. Notify Engineer when work is considered ready for Engineer's Substantial Completion
inspection.

D. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Engineer's Substantial Completion
inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List
containing Engineer's and Contractor's comprehensive list of items identified to be
completed or corrected and submit to Engineer.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

G. Notify Engineer when work is considered finally complete and ready for Engineer's
Substantial Completion final inspection.

H. Complete items of work determined by Engineer listed in executed Certificate of Substantial
Completion.

3.14 MAINTENANCE
A. Provide service and maintenance of components indicated in specification sections.
B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than

one year from the Date of Substantial Completion or the length of the specified warranty,
whichever is longer.

C. Examine system components at a frequency consistent with reliable operation.  Clean,
adjust, and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or
replace parts whenever required.  Use parts produced by the manufacturer of the original
component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor
without prior written consent of the Owner.

END OF SECTION
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SECTION 01 78 00
CLOSEOUT SUBMITTALS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Project Record Documents.
B. Operation and Maintenance Data.
C. Warranties and bonds.

1.02 RELATED REQUIREMENTS
A. Section 01 30 00 - Administrative Requirements:  Submittals procedures, shop drawings,

product data, and samples.
B. Individual Product Sections:  Specific requirements for operation and maintenance data.
C. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS
A. Project Record Documents:  Submit documents to Engineer with claim for final Application

for Payment.
B. Operation and Maintenance Data:

1. For equipment, or component parts of equipment put into service during construction
and operated by Owner, submit completed documents within ten days after
acceptance.

2. Submit one copy of completed documents 15 days prior to final inspection.  This copy
will be reviewed and returned after final inspection, with Engineer comments.  Revise
content of all document sets as required prior to final submission.

3. Submit two sets of revised final documents in final form within 10 days after final
inspection.

C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction

with Owner's permission, submit documents within 10 days after acceptance.
2. Make other submittals within 10 days after Date of Substantial Completion, prior to

final Application for Payment.
3. For items of Work for which acceptance is delayed beyond Date of Substantial

Completion, submit within 10 days after acceptance, listing the date of acceptance as
the beginning of the warranty period.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the
Work:
1. Drawings.
2. Specifications.
3. Addenda.
4. Change Orders and other modifications to the Contract.
5. Reviewed shop drawings, product data, and samples.
6. Manufacturer's instruction for assembly, installation, and adjusting.

B. Ensure entries are complete and accurate, enabling future reference by Owner.
C. Store record documents separate from documents used for construction.
D. Record information concurrent with construction progress.
E. Specifications:  Legibly mark and record at each product section description of actual

products installed, including the following:
1. Manufacturer's name and product model and number.
2. Product substitutions or alternates utilized.
3. Changes made by Addenda and modifications.
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F. Record Drawingsand Shop Drawings:  Legibly mark each item to record actual construction
including:
1. Measured locations of internal utilities and appurtenances concealed in construction,

referenced to visible and accessible features of the Work.
2. Field changes of dimension and detail.
3. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA
A. Source Data:  For each product or system, list names, addresses and telephone numbers

of Subcontractors and suppliers, including local source of supplies and replacement parts.
B. Product Data:  Mark each sheet to clearly identify specific products and component parts,

and data applicable to installation.  Delete inapplicable information.
C. Drawings:  Supplement product data to illustrate relations of component parts of equipment

and systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of
instructions for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES
A. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning

agents and methods, precautions against detrimental cleaning agents and methods, and
recommended schedule for cleaning and maintenance.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS
A. For Each Item of Equipment and Each System:

1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and
communications; typed.

D. Include color coded wiring diagrams as installed.
E. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions

and sequences.  Include regulation, control, stopping, shut-down, and emergency
instructions.  Include summer, winter, and any special operating instructions.

F. Maintenance Requirements:  Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.
1. Include HVAC outdoor and exhaust air damper calibration strategy.

a. Include provisions which ensure that full closure of dampers can be achieved.
G. Provide servicing and lubrication schedule, and list of lubricants required.
H. Include manufacturer's printed operation and maintenance instructions.
I. Include sequence of operation by controls manufacturer.
J. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams

required for maintenance.
K. Provide control diagrams by controls manufacturer as installed.
L. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow

and control diagrams.
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M. Provide list of original manufacturer's spare parts, current prices, and recommended
quantities to be maintained in storage.

N. Include test and balancing reports.
O. Additional Requirements:  As specified in individual product specification sections.

3.05 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS
A. Assemble operation and maintenance data into durable manuals for Owner's personnel

use, with data arranged in the same sequence as, and identified by, the specification
sections.

B. Where systems involve more than one specification section, provide separate tabbed
divider for each system.

C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic
covers; 2 inch maximum ring size.  When multiple binders are used, correlate data into
related consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers
of Engineer, Consultants, Contractor and subcontractors, with names of responsible parties.

F. Tables of Contents:  List every item separated by a divider, using the same identification as
on the divider tab; where multiple volumes are required, include all volumes Tables of
Contents in each volume, with the current volume clearly identified.

G. Dividers:  Provide tabbed dividers for each separate product and system; identify the
contents on the divider tab; immediately following the divider tab include a description of
product and major component parts of equipment.

H. Text:  Manufacturer's printed data, or typewritten data on 20 pound paper.
I. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger

drawings to size of text pages.
J. Arrangement of Contents:  Organize each volume in parts as follows:

1. Project Directory.
2. Table of Contents, of all volumes, and of this volume.
3. Operation and Maintenance Data:  Arranged by system, then by product category.

a. Source data.
b. Product data, shop drawings, and other submittals.
c. Operation and maintenance data.
d. Field quality control data.
e. Photocopies of warranties and bonds.

3.06 WARRANTIES
A. Obtain warranties, executed in duplicate by responsible Subcontractors, suppliers, and

manufacturers, within 10 days after completion of the applicable item of work.  Except for
items put into use with Owner's permission, leave date of beginning of time of warranty until
Date of Substantial completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.
C. Co-execute submittals when required.
D. Retain warranties until time specified for submittal.
E. Manual:  Bind in commercial quality 8-1/2 by 11 inch three D side ring binders with durable

plastic covers.
F. Cover:  Identify each binder with typed or printed title WARRANTIES, with title of Project;

name, address and telephone number of Contractor and equipment supplier; and name of
responsible company principal.

G. Table of Contents:  Neatly typed, in the sequence of the Table of Contents of the Project
Manual, with each item identified with the number and title of the specification section in
which specified, and the name of product or work item.
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H. Separate each warranty with index tab sheets keyed to the Table of Contents listing.
 Provide full information, using separate typed sheets as necessary.  List Subcontractor,
supplier, and manufacturer, with name, address, and telephone number of responsible
principal.

END OF SECTION
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SECTION 02 41 00
DEMOLITION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Selective demolition of built site elements.
B. Abandonment and removal of existing utilities and utility structures.

1.02 RELATED REQUIREMENTS
A. Section 01 10 00 - Summary:  Limitations on Contractor's use of site and premises.
B. Section 01 50 00 - Temporary Facilities and Controls:  Site fences, security, protective

barriers, and waste removal.
C. Section 01 70 00 - Execution and Closeout Requirements:  Project conditions; protection of

bench marks, survey control points, and existing construction to remain; reinstallation of
removed products; temporary bracing and shoring.

1.03 REFERENCE STANDARDS
A. 29 CFR 1926 - Safety and Health Regulations for Construction Current Edition.
B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations

2019.
PART 2  PRODUCTS
2.01 MATERIALS

A. Fill Material:  ​as specified​.
PART 3  EXECUTION
3.01 SCOPE

A. Remove paving and curbs as required to accomplish new work.
B. Fill excavations, open pits, and holes in ground areas generated as result of removals,

using specified fill; compact fill ​as specified​.
3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with applicable codes and regulations for demolition operations and safety of
adjacent structures and the public.
1. Obtain required permits.
2. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be

removed; do not allow worker or public access within range of potential collapse of
unstable structures.

3. Provide, erect, and maintain temporary barriers and security devices.
4. Use physical barriers to prevent access to areas that could be hazardous to workers

or the public.
5. Conduct operations to minimize effects on and interference with adjacent structures

and occupants.
6. Do not close or obstruct roadways or sidewalks without permit.
7. Conduct operations to minimize obstruction of public and private entrances and exits;

do not obstruct required exits at any time; protect persons using entrances and exits
from removal operations.

8. Obtain written permission from owners of adjacent properties when demolition
equipment will traverse, infringe upon or limit access to their property.

B. Do not begin removal until receipt of notification to proceed from Owner.
C. Protect existing structures and other elements that are not to be removed.

1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

D. Minimize production of dust due to demolition operations; do not use water if that will result
in ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

E. If hazardous materials are discovered during removal operations, stop work and notify
Engineer and Owner; hazardous materials include regulated asbestos containing materials,
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lead, PCB's, and mercury.
F. Partial Removal of Paving and Curbs:  Neatly saw cut at right angle to surface.

3.03 EXISTING UTILITIES
A. Coordinate work with utility companies; notify before starting work and comply with their

requirements; obtain required permits.
B. Protect existing utilities to remain from damage.
C. Do not disrupt public utilities without permit from authority having jurisdiction.
D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7

days prior written notification to Owner.
E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without

at least 3 days prior written notification to Owner.
F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification

of utility type; protect from damage due to subsequent construction, using substantial
barricades if necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of
disconnected and abandoned utilities.

3.04 DEBRIS AND WASTE REMOVAL
A. Remove debris, junk, and trash from site.
B. Leave site in clean condition, ready for subsequent work.
C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete formwork.
B. Floors and slabs on grade.
C. Concrete reinforcement.
D. Concrete curing.

1.02 REFERENCE STANDARDS
A. ACI 117 - Specifications for Tolerances for Concrete Construction and Materials 2010

(Reapproved 2015).
B. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass

Concrete 1991 (Reapproved 2009).
C. ACI 301 - Specifications for Structural Concrete 2016.
D. ACI 302.1R - Guide to Concrete Floor and Slab Construction 2015.
E. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete 2000

(Reapproved 2009).
F. ACI 305R - Guide to Hot Weather Concreting 2010.
G. ACI 306R - Guide to Cold Weather Concreting 2016.
H. ACI 308R - Guide to External Curing of Concrete 2016.
I. ACI 318 - Building Code Requirements for Structural Concrete 2019, with Errata (2021).
J. ACI 347R - Guide to Formwork for Concrete 2014, with Errata (2017).
K. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete 2018a.
L. ASTM C33/C33M - Standard Specification for Concrete Aggregates 2018.
M. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete

Specimens 2021.
N. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2021b.
O. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete

2020.
P. ASTM C150/C150M - Standard Specification for Portland Cement 2021.
Q. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by

the Volumetric Method 2016.
R. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete

2010a (Reapproved 2016).
S. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete 2019.

1.03 SUBMITTALS
A. Product Data:  Submit manufacturers' data on manufactured products showing compliance

with specified requirements and installation instructions.
1. For curing compounds, provide data on method of removal in the event of

incompatibility with floor covering adhesives.
B. Mix Design:  Submit proposed concrete mix design.
C. Test Reports:  Submit report for each test or series of tests specified.

1.04 QUALITY ASSURANCE
A. Perform work of this section in accordance with ACI 301 and ACI 318.
B. Follow recommendations of ACI 305R when concreting during hot weather.
C. Follow recommendations of ACI 306R when concreting during cold weather.
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PART 2  PRODUCTS
2.01 FORMWORK

A. Formwork Design and Construction:  Comply with guidelines of ACI 347R to provide
formwork that will produce concrete complying with tolerances of ACI 117.

B. Form Materials:  Contractor's choice of standard products with sufficient strength to
withstand hydrostatic head without distortion in excess of permitted tolerances.
1. Form Ties:  Cone snap type that will leave no metal within 1-1/2 inches of concrete

surface.
2.02 REINFORCEMENT MATERIALS

A. Steel Welded Wire Reinforcement (WWR):  Galvanized, plain type, ASTM A1064/A1064M.
1. WWR Style:  ​As indicated on drawings​.

2.03 ADMIXTURES
A. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by

weight of cement.
B. Air Entrainment Admixture:  ASTM C260/C260M.
C. High Range Water Reducing and Retarding Admixture:  ASTM C494/C494M Type G.
D. High Range Water Reducing Admixture:  ASTM C494/C494M Type F.
E. Water Reducing and Retarding Admixture:  ASTM C494/C494M Type D.
F. Retarding Admixture:  ASTM C494/C494M Type B.
G. Water Reducing Admixture:  ASTM C494/C494M Type A.

2.04 CURING MATERIALS
A. Curing Compound, Naturally Dissipating:  Clear, water-based, liquid membrane-forming

compound; complying with ASTM C309.
1. Products:

a. Euclid Chemical Company; COLOR-CRETE CURE AND SEAL VOC:
 www.euclidchemical.com/#sle.

b. Kaufman Products Inc; Thinfilm 420 Resin Base:
 www.kaufmanproducts.net/#sle.

c. Nox-Crete Inc; Res-Cure DH 100: www.nox-crete.com/#sle.
d. SpecChem, LLC; SpecRez:  www.specchemllc.com/#sle.
e. W. R. Meadows, Inc; 1100-Clear:  www.wrmeadows.com/#sle.

2.05 CONCRETE MIX DESIGN
A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations.
B. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates

recommended or required by manufacturer.
C. Normal Weight Concrete:

1. Compressive Strength, when tested in accordance with ASTM C39/C39M at ​28​ days:
 ​4,000 pounds per square inch​.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify lines, levels, and dimensions before proceeding with work of this section.
3.02 PREPARATION

A. Formwork:  Comply with requirements of ACI 301.  Design and fabricate forms to support all
applied loads until concrete is cured, and for easy removal without damage to concrete.

B. Where new concrete is to be bonded to previously placed concrete, prepare existing
surface by cleaning and applying bonding agent in according to bonding agent
manufacturer's instructions.

3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS
A. Comply with requirements of ACI 301.  Clean reinforcement of loose rust and mill scale,

and accurately position, support, and secure in place to achieve not less than minimum
concrete coverage required for protection.
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B. Install welded wire reinforcement in maximum possible lengths, and offset end laps in both
directions.  Splice laps with tie wire.

3.04 PLACING CONCRETE
A. Place concrete in accordance with ACI 304R.

3.05 SLAB JOINTING
A. Locate joints as indicated on drawings.
B. Anchor joint fillers and devices to prevent movement during concrete placement.
C. Isolation Joints:  Use preformed joint filler with removable top section for joint sealant, total

height equal to thickness of slab, set flush with top of slab.
3.06 CONCRETE FINISHING

A. Repair surface defects,​ including tie holes,​ immediately after removing formwork.
B. Concrete Slabs:  Finish to requirements of ACI 302.1R, and as follows:

1. Other Surfaces to Be Left Exposed:  Trowel as described in ACI 302.1R, minimizing
burnish marks and other appearance defects.

3.07 CURING AND PROTECTION
A. Comply with requirements of ACI 308R.  Immediately after placement, protect concrete

from premature drying, excessively hot or cold temperatures, and mechanical injury.
B. Maintain concrete with minimal moisture loss at relatively constant temperature for period

necessary for hydration of cement and hardening of concrete.
1. Normal concrete:  Not less than seven days.

C. Surfaces Not in Contact with Forms:
1. Initial Curing:  Start as soon as free water has disappeared and before surface is dry.

 Keep continuously moist for not less than three days by water ponding, water-
saturated sand, water-fog spray, or saturated burlap.
a. Saturated Burlap:  Saturate burlap-polyethylene and place burlap-side down over

floor slab areas, lapping ends and sides; maintain in place.
2. Final Curing:  Begin after initial curing but before surface is dry.

a. Moisture-Retaining Sheet:  Lap strips not less than 3 inches and seal with
waterproof tape or adhesive; secure at edges.

b. Curing Compound:  Apply in two coats at right angles, using application rate
recommended by manufacturer.

3.08 FIELD QUALITY CONTROL
A. Provide free access to concrete operations at project site and cooperate with appointed

firm.
B. Submit proposed mix design​​ to​ inspection and​ testing firm for review prior to

commencement of concrete operations.
C. Tests of concrete and concrete materials may be performed at any time to ensure

compliance with specified requirements.
D. Compressive Strength Tests:  ASTM C39/C39M, for each test, mold and cure three

concrete test cylinders.  Obtain test samples for every 100 cubic yards or less of each class
of concrete placed.

E. Take one additional test cylinder during cold weather concreting, cured on job site under
same conditions as concrete it represents.

F. Perform one slump test for each set of test cylinders taken, following procedures of ASTM
C143/C143M.

3.09 DEFECTIVE CONCRETE
A. Test Results:  The testing agency shall report test results in writing to Engineer and

Contractor  within 24 hours of test.
B. Defective Concrete:  Concrete not complying with required lines, details, dimensions,

tolerances or specified requirements.
C. Repair or replacement of defective concrete will be determined by the Engineer.  The cost

of additional testing shall be borne by Contractor when defective concrete is identified.
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3.10 PROTECTION
A. Do not permit traffic over unprotected concrete floor surface until fully cured.

END OF SECTION
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SECTION 26 05 05
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical demolition.
PART 3  EXECUTION
2.01 EXAMINATION

A. Verify field measurements and circuiting arrangements are as indicated.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.
C. Demolition drawings are based on casual field observation and existing record documents.
D. Report discrepancies to Engineer​ before disturbing existing installation.
E. Beginning of demolition means installer accepts existing conditions.

2.02 PREPARATION
A. Disconnect electrical systems in walls, floors, and ceilings to be removed.
B. Coordinate utility service outages with utility company.
C. Provide temporary wiring and connections to maintain existing systems in service during

construction.  When work must be performed on energized equipment or circuits, use
personnel experienced in such operations.

D. Existing Electrical Service:  Maintain existing system in service until new system is
complete and ready for service.  Disable system only to make switchovers and connections.
 Minimize outage duration.
1. Obtain permission from Owner at least 24 hours before partially or completely

disabling system.
E. Existing Fire Alarm System:  Maintain existing system in service.  Disable system only to

make switchovers and connections.  Minimize outage duration.
1. Notify Owner before partially or completely disabling system.
2. Make notifications at least 24 hours in advance.

F. Existing Telephone/Data Network System:  Maintain existing system in service until <>.
 Disable system only to make switchovers and connections.  Minimize outage duration.
1. Notify Owner at least 24 hours before partially or completely disabling system.

2.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Perform work for removal and disposal of equipment and materials containing toxic

substances regulated under the Federal Toxic Substances Control Act (TSCA) in
accordance with applicable federal, state, and local regulations. Applicable equipment and
materials include, but are not limited to:
1. PCB- and DEHP-containing lighting ballasts.
2. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity

discharge (HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron
tubes, neon, and incandescent.

B. Remove, relocate, and extend existing installations to accommodate new construction.
C. Remove abandoned wiring to source of supply.
D. Remove exposed abandoned conduit, including abandoned conduit above accessible

ceiling finishes.  Cut conduit flush with walls and floors, and patch surfaces.
E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit

servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that
are not removed.

F. Disconnect and remove electrical devices and equipment serving utilization equipment that
has been removed.

G. Disconnect and remove abandoned luminaires or luminaires to be demolished.  Remove
brackets, stems, hangers, and other accessories.

H. Repair adjacent construction and finishes damaged during demolition and extension work.
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I. Maintain access to existing electrical installations that remain active.  Modify installation or
provide access panel as appropriate.

END OF SECTION
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Single conductor building wire.
B. Armored cable.
C. Metal-clad cable.
D. Wiring connectors.
E. Electrical tape.
F. Heat shrink tubing.
G. Oxide inhibiting compound.
H. Wire pulling lubricant.
I. Cable ties.

1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems:  Additional requirements

for grounding conductors and grounding connectors.
B. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 (Reapproved
2018).

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft 2011 (Reapproved 2017).

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for
Electrical Purposes 2010, with Editorial Revision (2020).

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded
Copper Conductors for Subsequent Insulation 2004 (Reapproved 2020).

E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape 2017.

F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes 2013.

G. FS A-A-59544 - Cable and Wire, Electrical (Power, Fixed Installation); Federal Specification
2008a (Validated 2019).

H. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
I. NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC) 2012.
J. NECA 121 - Standard for Installing Nonmetallic-Sheathed Cable (Type NM-B) and

Underground Feeder and Branch-Circuit Cable (Type UF) 2007.
K. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical

Energy 2021.
L. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and

Systems 2017.
M. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
N. UL 4 - Armored Cable Current Edition, Including All Revisions.
O. UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions.
P. UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All Revisions.
Q. UL 183 - Manufactured Wiring Systems Current Edition, Including All Revisions.
R. UL 486A-486B - Wire Connectors Current Edition, Including All Revisions.
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S. UL 486C - Splicing Wire Connectors Current Edition, Including All Revisions.
T. UL 486D - Sealed Wire Connector Systems Current Edition, Including All Revisions.
U. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape Current Edition,

Including All Revisions.
V. UL 1569 - Metal-Clad Cables Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate the installation of direct burial cable with other trades to avoid conflicts with
piping or other potential conflicts.

3. Coordinate with electrical equipment installed under other sections to provide
terminations suitable for use with the conductors to be installed.

4. Notify Engineer/Engineer of any conflicts with or deviations from Contract Documents.
Obtain direction before proceeding with work.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for

conductors and cables, including detailed information on materials, construction, ratings,
listings, and available sizes, configurations, and stranding.

B. Field Quality Control Test Reports.
C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of

use stipulated by product testing agency. Include instructions for storage, handling,
protection, examination, preparation, and installation of product.

D. Project Record Documents:  Record actual installed circuiting arrangements. Record actual
routing for underground circuits.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified

in this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conductors and cables in accordance with

manufacturer's instructions.
1.08 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower
than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When
installation below this temperature is unavoidable, notify Engineer and obtain direction
before proceeding with work.

PART 2  PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise
indicated, permitted, or required.

C. Armored cable is permitted only as follows:
1. Where not otherwise restricted, may be used:
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a. Where concealed above accessible ceilings for final connections from junction
boxes to luminaires.
1) Maximum Length:  6 feet.

2. In addition to other applicable restrictions, may not be used:
a. Unless approved by Owner.
b. Where not approved for use by the authority having jurisdiction.
c. Where exposed to view, except in dedicated electrical, communications, and

mechanical rooms where not subject to damage.
d. Where exposed to damage.
e. For damp, wet, or corrosive locations.
f. For isolated ground circuits.

D. Metal-clad cable is permitted only as follows:
1. Where not otherwise restricted, may be used:

a. Where concealed above accessible ceilings for final connections from junction
boxes to luminaires.
1) Maximum Length:  6 feet.

2. In addition to other applicable restrictions, may not be used:
a. Unless approved by Owner.
b. Where not approved for use by the authority having jurisdiction.
c. Where exposed to view, except in dedicated electrical, communications, and

mechanical rooms where not subject to damage.
d. Where exposed to damage.
e. For damp, wet, or corrosive locations, unless provided with a PVC jacket listed as

suitable for those locations.
f. For isolated ground circuits, unless provided with an additional isolated/insulated

grounding conductor.
2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Provide new conductors and cables manufactured not more than one year prior to

installation.
D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.
E. Comply with NEMA WC 70.
F. Comply with FS A-A-59544 where applicable.
G. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL

83.
H. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
I. Conductors for Grounding and Bonding:  Also comply with Section 26 05 26.
J. Conductors and Cables Installed Where Exposed to Direct Rays of Sun:  Listed and labeled

as sunlight resistant.
K. Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only

where specifically permitted):  Plenum rated, listed and labeled as suitable for use in return
air plenums.

L. Conductor Material:
1. Provide copper conductors only. Aluminum conductors are not acceptable for this

project. Conductor sizes indicated are based on copper.
2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper

conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless
otherwise indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.
M. Minimum Conductor Size:

a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.
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3) 20 A, 277 V circuits longer than 150 feet:  10 AWG, for voltage drop.
2. Control Circuits:  14 AWG.

N. Where conductor size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

O. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having

jurisdiction. Maintain consistent color coding throughout project.
2. Color Coding Method:  Integrally colored insulation.

a. Conductors size 4 AWG and larger may have black insulation color coded using
vinyl color coding electrical tape.

3. Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:

1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

c. Equipment Ground, All Systems:  Green.
d. Isolated Ground, All Systems:  Green with yellow stripe.
e. Travelers for 3-Way and 4-Way Switching:  Pink.
f. For control circuits, comply with manufacturer's recommended color code.

2.03 SINGLE CONDUCTOR BUILDING WIRE
A. Manufacturers:

1. Copper Building Wire:
a. Cerro Wire LLC:  www.cerrowire.com/#sle.
b. Encore Wire Corporation:  www.encorewire.com/#sle.
c. General Cable Technologies Corporation:  www.generalcable.com/#sle.
d. Southwire Company:  www.southwire.com/#sle.

B. Description:  Single conductor insulated wire.
C. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

2. Control Circuits:  Stranded.
D. Insulation Voltage Rating:  600 V.
E. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated
below.
a. Installed Underground:  Type XHHW-2.

2.04 ARMORED CABLE
A. Manufacturers:

1. AFC Cable Systems Inc:  www.afcweb.com/#sle.
2. Encore Wire Corporation:  www.encorewire.com/#sle.
3. Southwire Company:  www.southwire.com/#sle.

B. Description:  NFPA 70, Type AC cable listed and labeled as complying with UL 4, and listed
for use in classified firestop systems to be used.

C. Conductor Stranding:
1. Size 10 AWG and Smaller:  Solid.
2. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.
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E. Insulation:  Type THHN.
F. Grounding:  Combination of interlocking armor and integral bonding wire.
G. Armor:  Steel, interlocked tape.

2.05 METAL-CLAD CABLE
A. Manufacturers:

1. AFC Cable Systems Inc:  www.afcweb.com/#sle.
2. Encore Wire Corporation:  www.encorewire.com/#sle.
3. Southwire Company:  www.southwire.com/#sle.

B. Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and
listed for use in classified firestop systems to be used.

C. Conductor Stranding:
1. Size 10 AWG and Smaller:  Solid.
2. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.
E. Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2.
F. Provide oversized neutral conductors where indicated or required.
G. Provide dedicated neutral conductor for each phase conductor where indicated or required.
H. Grounding:  Full-size integral equipment grounding conductor.

1. Provide additional isolated/insulated grounding conductor where indicated or required.
I. Armor:  Steel, interlocked tape.
J. Provide PVC jacket applied over cable armor where indicated or required for environment of

installed location.
2.06 WIRING CONNECTORS

A. Description:  Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Connectors for Grounding and Bonding:  Comply with Section 26 05 26.
C. Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring
connectors.

2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or
compression connectors.

D. Wiring Connectors for Terminations:
1. Provide terminal lugs for connecting conductors to equipment furnished with

terminations designed for terminal lugs.
2. Provide compression adapters for connecting conductors to equipment furnished with

mechanical lugs when only compression connectors are specified.
3. Where over-sized conductors are larger than the equipment terminations can

accommodate, provide connectors suitable for reducing to appropriate size, but not
less than required for the rating of the overcurrent protective device.

4. Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

5. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or
compression connectors where connectors are required.

6. Stranded Conductors Size 10 AWG and Smaller:  Use crimped terminals for
connections to terminal screws.

7. Conductors for Control Circuits:  Use crimped terminals for all connections.
E. Do not use insulation-piercing or insulation-displacement connectors designed for use with

conductors without stripping insulation.
F. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.
G. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard

applications and 302 degrees F for high temperature applications; pre-filled with sealant
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and listed as complying with UL 486D for damp and wet locations.
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. NSI Industries LLC:  www.nsiindustries.com/#sle.

H. Mechanical Connectors:  Provide bolted type or set-screw type.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com/#sle.
b. Ilsco:  www.ilsco.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

I. Compression Connectors:  Provide circumferential type or hex type crimp configuration.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com/#sle.
b. Ilsco:  www.ilsco.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

J. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable
for connection to be made.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com/#sle.
b. Ilsco:  www.ilsco.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2.07 WIRING ACCESSORIES
A. Electrical Tape:

1. Manufacturers:
a. 3M:  www.3m.com/#sle.
b. Plymouth Rubber Europa:  www.plymouthrubber.com/#sle.

2. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated;
listed as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion,
corrosion, and sunlight; suitable for continuous temperature environment up to 221
degrees F.

3. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous
temperature environment up to 221 degrees F.

4. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape, complying
with ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature
environment up to 194 degrees F and short-term 266 degrees F overload service.

5. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum thickness of
125 mil; suitable for continuous temperature environment up to 176 degrees F.

6. Varnished Cambric Electrical Tape:  Cotton cambric fabric tape, with or without
adhesive, oil-primed and coated with high-grade insulating varnish; minimum
thickness of 7 mil; suitable for continuous temperature environment up to 221 degrees
F.

7. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible,
all-weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Burndy LLC:  www.burndy.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

C. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be
installed.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com/#sle.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. Ilsco:  www.ilsco.com/#sle.
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D. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed
and suitable for use at the installation temperature.
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. American Polywater Corporation:  www.polywater.com/#sle.
c. Ideal Industries, Inc:  www.idealindustries.com/#sle.

E. Cable Ties:  Material and tensile strength rating suitable for application.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com/#sle.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized

to accommodate conductors and cables in accordance with NFPA 70.
D. Verify that field measurements are as indicated.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Clean raceways thoroughly to remove foreign materials before installing conductors and

cables.
3.03 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated without specific routing, determine exact routing

required.
3. Arrange circuiting to minimize splices.
4. Include circuit lengths required to install connected devices within 10 ft of location

indicated.
5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and

power-limited circuits in accordance with NFPA 70.
6. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
7. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are

indicated as separate, combining them together in a single raceway is permitted,
under the following conditions:
a. Provide no more than six current-carrying conductors in a single raceway.

Dedicated neutral conductors are considered current-carrying conductors.
b. Increase size of conductors as required to account for ampacity derating.
c. Size raceways, boxes, etc. to accommodate conductors.

8. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded
conductors among up to three single phase branch circuits of different phases
installed in the same raceway is not permitted. Provide dedicated neutral/grounded
conductor for each individual branch circuit.

9. Provide oversized neutral/grounded conductors where indicated and as specified
below.
a. Provide 200 percent rated neutral for feeders fed from K-rated transformers.
b. Provide 200 percent rated neutral for feeders serving panelboards with 200

percent rated neutral bus.
B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Install armored cable (Type AC) in accordance with NECA 120.
E. Install metal-clad cable (Type MC) in accordance with NECA 120.
F. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.
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2. Pull all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended

maximum pulling tension and sidewall pressure.
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not

recommended by the manufacturer.
G. Exposed Cable Installation (only where specifically permitted):

1. Route cables parallel or perpendicular to building structural members and surfaces.
2. Protect cables from physical damage.

H. Paralleled Conductors:  Install conductors of the same length and terminate in the same
manner.

I. Secure and support conductors and cables in accordance with NFPA 70 using suitable
supports and methods approved by the authority having jurisdiction. Provide independent
support from building structure. Do not provide support from raceways, piping, ductwork, or
other systems.
1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support

system. Do not provide support from ceiling grid or allow conductors and cables to lay
on ceiling tiles.

2. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds
permissible limits.

J. Terminate cables using suitable fittings.
1. Armored Cable (Type AC):

a. Use listed fittings and anti-short, insulating bushings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or

insulation. Do not use hacksaw or wire cutters to cut armor.
2. Metal-Clad Cable (Type MC):

a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or

insulation. Do not use hacksaw or wire cutters to cut armor.
K. Install conductors with a minimum of 12 inches of slack at each outlet.
L. Where conductors are installed in enclosures for future termination by others, provide a

minimum of 5 feet of slack.
M. Neatly train and bundle conductors inside boxes, wireways, panelboards and other

equipment enclosures.
N. Group or otherwise identify neutral/grounded conductors with associated ungrounded

conductors inside enclosures in accordance with NFPA 70.
O. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or
make splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,

oxides, and other contaminates. Do not use wire brush on plated connector surfaces.
5. Mechanical Connectors:  Secure connections according to manufacturer's

recommended torque settings.
6. Compression Connectors:  Secure connections using manufacturer's recommended

tools and dies.
P. Insulate splices and taps that are made with uninsulated connectors using methods suitable

for the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.
1. Dry Locations:  Use insulating covers specifically designed for the connectors,

electrical tape, or heat shrink tubing.
a. For taped connections, first apply adequate amount of rubber splicing electrical

tape or electrical filler tape, followed by outer covering of vinyl insulating electrical
tape.

b. For taped connections likely to require re-entering, including motor leads, first
apply varnished cambric electrical tape, followed by adequate amount of rubber
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splicing electrical tape, followed by outer covering of vinyl insulating electrical
tape.

2. Damp Locations:  Use insulating covers specifically designed for the connectors,
electrical tape, or heat shrink tubing.
a. For connections with insulating covers, apply outer covering of moisture sealing

electrical tape.
b. For taped connections, follow same procedure as for dry locations but apply outer

covering of moisture sealing electrical tape.
3. Wet Locations:  Use heat shrink tubing.

Q. Insulate ends of spare conductors using vinyl insulating electrical tape.
R. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of

integrally colored insulation as permitted in Part 2 under "Color Coding", apply half
overlapping turns of tape at each termination and at each location conductors are
accessible.

S. Identify conductors and cables in accordance with Section 26 05 53.
T. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 07 84 00.
U. Unless specifically indicated to be excluded, provide final connections to all equipment and

devices, including those furnished by others, as required for a complete operating system.
3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
C. Perform inspections and tests listed in NETA ATS, Section 7.3.2. The insulation resistance

test is required for all conductors. The resistance test for parallel conductors listed as
optional is not required.

D. Correct deficiencies and replace damaged or defective conductors and cables.
END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.

1.02 RELATED REQUIREMENTS
A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Additional

requirements for conductors for grounding and bonding, including conductor color coding.
1. Includes oxide inhibiting compound.

B. Section 26 05 36 - Cable Trays for Electrical Systems:  Additional grounding and bonding
requirements for cable tray systems.

C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
B. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings 2017.
C. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and

Systems 2017.
D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
E. UL 467 - Grounding and Bonding Equipment Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified

in this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's

instructions.
PART 2  PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Existing Work:  Where existing grounding and bonding system components are indicated to
be reused, they may be reused only where they are free from corrosion, integrity and
continuity are verified, and where acceptable to the authority having jurisdiction.

B. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

C. Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.
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D. Where conductor size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

E. Separately Derived System Grounding:
1. Separately derived systems include, but are not limited to:

a. Transformers (except autotransformers such as buck-boost transformers).
b. Generators, when neutral is switched in the transfer switch.

2. Provide grounding electrode conductor to connect derived system grounded conductor
to nearest effectively grounded metal building frame. Unless otherwise indicated,
make connection at neutral (grounded) bus in source enclosure.

3. Provide bonding jumper to connect derived system grounded conductor to nearest
metal building frame and nearest metal water piping in the area served by the derived
system, where not already used as a grounding electrode for the derived system.
Make connection at same location as grounding electrode conductor connection.

4. Where common grounding electrode conductor ground riser is used for tap
connections to multiple separately derived systems, provide bonding jumper to
connect the metal building frame and metal water piping in the area served by the
derived system to the common grounding electrode conductor.

5. Outdoor Source:  Where the source of the separately derived system is located
outside the building or structure supplied, provide connection to grounding electrode at
source in accordance with NFPA 70.

6. Provide system bonding jumper to connect system grounded conductor to equipment
ground bus. Make connection at same location as grounding electrode conductor
connection. Do not make any other connections between neutral (grounded)
conductors and ground on load side of separately derived system disconnect.

7. Where the source and first disconnecting means are in separate enclosures, provide
supply-side bonding jumper between source and first disconnecting means.

F. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses,

metallic equipment enclosures, metallic raceways and boxes, device grounding
terminals, and other normally non-current-carrying conductive materials enclosing
electrical conductors/equipment or likely to become energized as indicated and in
accordance with NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of
equipment grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded
equipment ground bus only. Do not terminate on neutral (grounded) or
isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This
includes, but is not limited to:
a. Metal water piping where not already effectively bonded to metal underground

water pipe used as grounding electrode.
8. Provide bonding for interior metal air ducts.

G. Communications Systems Grounding and Bonding:
1. Provide intersystem bonding termination at service equipment or metering equipment

enclosure and at disconnecting means for any additional buildings or structures in
accordance with NFPA 70.

2.02 GROUNDING AND BONDING COMPONENTS
A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26:
1. Use insulated copper conductors unless otherwise indicated.
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a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact

with earth.
2) Use bare copper conductors where directly encased in concrete (not in

raceway).
C. Connectors for Grounding and Bonding:

1. Description:  Connectors appropriate for the application and suitable for the
conductors and items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.
a. Exceptions:

1) Use exothermic welded connections for connections to metal building frame.
4. Manufacturers - Mechanical and Compression Connectors:

a. Advanced Lightning Technology (ALT):  www.altfab.com/#sle.
b. Burndy LLC:  www.burndy.com/#sle.
c. Harger Lightning & Grounding:  www.harger.com/#sle.
d. Thomas & Betts Corporation:  www.tnb.com/#sle.

5. Manufacturers - Exothermic Welded Connections:
a. Burndy LLC:  www.burndy.com/#sle.
b. Cadweld, a brand of Erico International Corporation:  www.erico.com/#sle.
c. thermOweld, subsidiary of Continental Industries; division of Burndy LLC:

 www.thermoweld.com/#sle.
D. Oxide Inhibiting Compound:  Comply with Section 26 05 19.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as indicated.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points,
and contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's
recommended torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended
tools and dies.

D. Identify grounding and bonding system components in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS except Section 4.
C. Perform inspections and tests listed in NETA ATS, Section 7.13.
D. Perform ground electrode resistance tests under normally dry conditions. Precipitation

within the previous 48 hours does not constitute normally dry conditions.
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E. Investigate and correct deficiencies where measured ground resistances do not comply with
specified requirements.

END OF SECTION
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment requirements and components for equipment, conduit, cable,
boxes, and other electrical work.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete equipment pads.
B. Section 05 50 00 - Metal Fabrications: Materials and requirements for fabricated metal

supports.
C. Section 26 05 33.13 - Conduit for Electrical Systems:  Additional support and attachment

requirements for conduits.
D. Section 26 05 33.16 - Boxes for Electrical Systems:  Additional support and attachment

requirements for boxes.
1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and
Steel 2019.

D. MFMA-4 - Metal Framing Standards Publication 2004.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
G. UL 5B - Strut-Type Channel Raceways and Fittings Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment
and components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials
required for installation.

3. Coordinate compatibility of support and attachment components with mounting
surfaces at the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Engineer/Engineer of any conflicts with or deviations from Contract Documents.
Obtain direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete

has fully cured in accordance with Section 03 30 00.
1.05 QUALITY ASSURANCE

A. Comply with NFPA 70.
B. Comply with applicable building code.
C. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
D. Installer Qualifications for Powder-Actuated Fasteners (when specified):  Certified by

fastener system manufacturer with current operator's license.
E. Installer Qualifications for Field-Welding:  As specified in Section 05 50 00.
F. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
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jurisdiction.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's
instructions.

PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of electrical work.
2. Provide products listed, classified, and labeled as suitable for the purpose intended,

where applicable.
3. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be
supported with a minimum safety factor of 20%. Include consideration for vibration,
equipment operation, and shock loads where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

6. Steel Components:  Use corrosion resistant materials suitable for the environment
where installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless

otherwise indicated.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless

steel, or approved equivalent unless otherwise indicated.
c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be

supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.
3. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:
 www.cooperindustries.com/#sle.

b. Erico International Corporation:  www.erico.com/#sle.
c. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
d. Thomas & Betts Corporation:  www.tnb.com/#sle.

C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.
1. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:
 www.cooperindustries.com/#sle.

b. Erico International Corporation:  www.erico.com/#sle.
c. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
d. Thomas & Betts Corporation:  www.tnb.com/#sle.

D. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel
(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.
1. Comply with MFMA-4.
2. Channel (Strut) Used as Raceway (only where specifically indicated):  Listed and

labeled as complying with UL 5B.
3. Channel Material:

a. Indoor Dry Locations:  Use painted steel, zinc-plated steel, or galvanized steel.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

4. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch.
5. Minimum Channel Dimensions:  1-5/8 inch width by 13/16 inch height.
6. Manufacturers:
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a. Cooper B-Line, a division of Eaton Corporation:  www.cooperindustries.com/#sle.
b. Thomas & Betts Corporation:  www.tnb.com/#sle.
c. Unistrut, a brand of Atkore International Inc:  www.unistrut.com/#sle.

E. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.
b. Single Conduit up to 1 inch (27 mm) trade size:  1/4 inch diameter.
c. Single Conduit larger than 1 inch (27 mm) trade size:  3/8 inch diameter.
d. Trapeze Support for Multiple Conduits:  3/8 inch diameter.
e. Outlet Boxes:  1/4 inch diameter.
f. Luminaires:  1/4 inch diameter.

F. Non-Penetrating Rooftop Supports for Low-Slope Roofs:  Steel pedestals with thermoplastic
or rubber bases that rest on top of roofing membrane, not requiring any attachment to the
roof structure and not penetrating the roofing assembly, with support fixtures as specified.
1. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing

assembly.
2. Attachment/Support Fixtures:  As recommended by manufacturer, same type as

indicated for equivalent indoor hangers and supports.
3. Mounting Height:  Provide minimum clearance of 6 inches under supported

component to top of roofing.
4. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation:  www.cooperindustries.com/#sle.
b. Erico International Corporation:  www.erico.com/#sle.
c. PHP Systems/Design:  www.phpsd.com/#sle.
d. Unistrut, a brand of Atkore International Inc:  www.unistrut.com/#sle.

G. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use the anchor and

fastener types indicated for the specified applications.
2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
4. Hollow Masonry:  Use toggle bolts.
5. Hollow Stud Walls:  Use toggle bolts.
6. Steel:  Use beam clamps, machine bolts, or welded threaded studs.
7. Sheet Metal:  Use sheet metal screws.
8. Wood:  Use wood screws.
9. Plastic and lead anchors are not permitted.
10. Powder-actuated fasteners are not permitted.
11. Hammer-driven anchors and fasteners are not permitted.
12. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically

designed to be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material:  Use galvanized steel.
c. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch minimum base

metal thickness.
d. Manufacturer:  Same as manufacturer of metal channel (strut) framing system.

13. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC
Evaluation Service, LLC (ICC-ES) for compliance with applicable building code.

14. Manufacturers - Mechanical Anchors:
a. Hilti, Inc:  www.us.hilti.com/#sle.
b. ITW Red Head, a division of Illinois Tool Works, Inc:  www.itwredhead.com/#sle.
c. Powers Fasteners, Inc:  www.powers.com/#sle.
d. Simpson Strong-Tie Company Inc:  www.strongtie.com/#sle.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
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C. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)

evaluation report conditions of use where applicable.
D. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
E. Unless specifically indicated or approved by Engineer, do not provide support from

suspended ceiling support system or ceiling grid.
F. Unless specifically indicated or approved by Engineer, do not provide support from roof

deck.
G. Do not penetrate or otherwise notch or cut structural members without approval of

Structural Engineer.
H. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp
locations to provide space between equipment and mounting surface.

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized 3 inch
high concrete pad constructed in accordance with Section 03 30 00.

5. Securely fasten floor-mounted equipment. Do not install equipment such that it relies
on its own weight for support.

I. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete
seepage during concrete pour.

J. Secure fasteners according to manufacturer's recommended torque settings.
K. Remove temporary supports.
L. Identify independent electrical component support wires above accessible ceilings (only

where specifically indicated or permitted) with color distinguishable from ceiling support
wires in accordance with NFPA 70.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect support and attachment components for damage and defects.
C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
D. Correct deficiencies and replace damaged or defective support and attachment

components.
END OF SECTION
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SECTION 26 05 33.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).
B. Aluminum rigid metal conduit (RMC).
C. Flexible metal conduit (FMC).
D. Liquidtight flexible metal conduit (LFMC).
E. Electrical metallic tubing (EMT).
F. Rigid polyvinyl chloride (PVC) conduit.
G. Conduit fittings.
H. Accessories.

1.02 REFERENCE STANDARDS
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 2020.
B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S)

2020.
C. ANSI C80.5 - American National Standard for Electrical Rigid Metal Conduit -- Aluminum

(ERMC-A) 2020.
D. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit 2018.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
F. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2013.
G. NECA 102 - Standard for Installing Aluminum Rigid Metal Conduit 2004.
H. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable 2014.
I. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2020.
J. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing

2021.
K. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
L. UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions.
M. UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions.
N. UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless Steel Current

Edition, Including All Revisions.
O. UL 360 - Liquid-Tight Flexible Steel Conduit Current Edition, Including All Revisions.
P. UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions.
Q. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings Current Edition,

Including All Revisions.
R. UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate minimum sizes of conduits with the actual conductors to be installed,
including adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and
equipment installed under other sections or by others.

4. Coordinate the work with other trades to provide roof penetrations that preserve the
integrity of the roofing system and do not void the roof warranty.
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5. Notify Engineer/Engineer of any conflicts with or deviations from Contract Documents.
Obtain direction before proceeding with work.

B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is

complete between outlet, junction and splicing points.
1.04 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's

instructions.
PART 2  PRODUCTS
2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA
70 and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types
indicated for the specified applications. Where more than one listed application applies,
comply with the most restrictive requirements. Where conduit type for a particular
application is not specified, use galvanized steel rigid metal conduit.

C. Underground:
1. More than 5 feet outside foundation wall: Provide schedule 40 PVC conuit. Provide

cast metal boxes or non-metalic boxes.
2. Within 5 feet from foundation wall: Provide galvanized stell rigid metal conduit. Provide

cast metal or non-metalic boxes.
3. Exterior, Direct-Buried:  Use rigid PVC conduit.
4. Exterior, Embedded Within Concrete:  Use rigid PVC conduit.
5. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid

metal conduit where emerging from underground.
6. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided,

use galvanized steel rigid metal conduit elbows for bends.
D. Concealed Within Masonry Walls:  Use electrical metallic tubing (EMT).
E. Concealed Within Hollow Stud Walls:  Use electrical metallic tubing (EMT).
F. Concealed Above Accessible Ceilings:  Use electrical metallic tubing (EMT).
G. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.
H. Exposed, Interior, Not Subject to Physical Damage:  Use electrical metallic tubing (EMT).
I. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit or

intermediate metal conduit (IMC).
1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 8 feet, except within electrical and communication rooms
or closets.

J. Exposed, Exterior:  Use galvanized steel rigid metal conduit.
K. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit.

1. Maximum Length:  6 feet.
L. Connections to Vibrating Equipment:

1. Dry Locations:  Use flexible metal conduit.
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.
3. Maximum Length:  6 feet unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Transformers.
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b. Motors.
2.02 CONDUIT REQUIREMENTS

A. Existing Work:  Where existing conduits are indicated to be reused, they may be reused
only where they comply with specified requirements, are free from corrosion, and integrity is
verified by pulling a mandrel through them.

B. Fittings for Grounding and Bonding:  Also comply with Section 26 05 26.
C. Provide all conduit, fittings, supports, and accessories required for a complete raceway

system.
D. Provide products listed, classified, and labeled as suitable for the purpose intended.
E. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  3/4 inch (21 mm) trade size.
2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size.

F. Where conduit size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Manufacturers:

1. Allied Tube & Conduit:  www.alliedeg.com/#sle.
2. Republic Conduit:  www.republic-conduit.com/#sle.
3. Wheatland Tube, a Division of Zekelman Industries:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.
b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.

3. Material:  Use steel or malleable iron.
4. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.
2.04 ALUMINUM RIGID METAL CONDUIT (RMC)

A. Manufacturers:
1. Allied Tube & Conduit:  www.alliedeg.com/#sle.
2. Republic Conduit:  www.republic-conduit.com/#sle.
3. Wheatland Tube, a Division of Zekelman Industries:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type RMC aluminum rigid metal conduit complying with ANSI C80.5
and listed and labeled as complying with UL 6A.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.
b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.

3. Material:  Use aluminum.
4. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.
2.05 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:
1. AFC Cable Systems, Inc:  www.afcweb.com/#sle.
2. Electri-Flex Company:  www.electriflex.com/#sle.
3. International Metal Hose:  www.metalhose.com/#sle.
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B. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and
labeled as complying with UL 1, and listed for use in classified firestop systems to be used.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.
b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying
with UL 514B.

3. Material:  Use steel or malleable iron.
2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers:
1. AFC Cable Systems, Inc:  www.afcweb.com/#sle.
2. Electri-Flex Company:  www.electriflex.com/#sle.
3. International Metal Hose:  www.metalhose.com/#sle.

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.
b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying
with UL 514B.

3. Material:  Use steel or malleable iron.
2.07 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:
1. Allied Tube & Conduit:  www.alliedeg.com/#sle.
2. Republic Conduit:  www.republic-conduit.com/#sle.
3. Wheatland Tube, a Division of Zekelman Industries:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI
C80.3 and listed and labeled as complying with UL 797.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.
b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying
with UL 514B.

3. Material:  Use steel or malleable iron.
4. Connectors and Couplings:  Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.
2.08 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Manufacturers:
1. Cantex Inc:  www.cantexinc.com/#sle.
2. Carlon, a brand of Thomas & Betts Corporation:  www.carlon.com/#sle.
3. JM Eagle:  www.jmeagle.com/#sle.

B. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC
2 and listed and labeled as complying with UL 651; Schedule 40 unless otherwise
indicated, Schedule 80 where subject to physical damage; rated for use with conductors
rated 90 degrees C.

C. Fittings:
1. Manufacturer:  Same as manufacturer of conduit to be connected.
2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying

with UL 651; material to match conduit.
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2.09 ACCESSORIES
A. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with

the conduit to be installed.
B. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of

conduit and fittings to be installed.
C. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-

force.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
D. Install aluminum rigid metal conduit (RMC) in accordance with NECA 102.
E. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
F. Do not support conduit with wire or perforated pipe straps. Remove wire used for temporary

supports.
G. Cut conduit square using sawer or pipecutter. Deburr cut ends.
H. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact routing

required.
3. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

4. Unless otherwise approved, do not route conduits exposed:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.
d. Across building exterior surfaces.

5. Conduits installed underground or embedded in concrete may be routed in the
shortest possible manner unless otherwise indicated. Route all other conduits parallel
or perpendicular to building structure and surfaces, following surface contours where
practical.

6. Arrange conduit to maintain adequate headroom, clearances, and access.
7. Arrange conduit to provide no more than the equivalent of four 90 degree bends

between pull points.
8. Arrange conduit to provide no more than 150 feet between pull points.
9. Route conduits above water and drain piping where possible.
10. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at

sealing fittings where moisture may collect.
11. Maintain minimum clearance of 6 inches between conduits and piping for other

systems.
12. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This

includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

13. Group parallel conduits in the same area together on a common rack.
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I. Conduit Support:
1. Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using

suitable supports and methods approved by the authority having jurisdiction.
2. Provide independent support from building structure. Do not provide support from

piping, ductwork, or other systems.
3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support

system. Do not provide support from ceiling grid or allow conduits to lay on ceiling
tiles.

4. Use conduit strap to support single surface-mounted conduit.
a. Use clamp back spacer with conduit strap for damp and wet locations to provide

space between conduit and mounting surface.
5. Use metal channel (strut) with accessory conduit clamps to support multiple parallel

surface-mounted conduits.
6. Use conduit clamp to support single conduit from beam clamp or threaded rod.
7. Use trapeze hangers assembled from threaded rods and metal channel (strut) with

accessory conduit clamps to support multiple parallel suspended conduits.
8. Use non-penetrating rooftop supports to support conduits routed across rooftops (only

where approved).
9. Use of spring steel conduit clips for support of conduits is not permitted.
10. Use of wire for support of conduits is not permitted.
11. Where conduit support intervals specified in NFPA 70 and NECA standards differ,

comply with the most stringent requirements.
J. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of
galvanized steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-
piece couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.
4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of

liquid into connectors.
5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double

lock nuts for dry locations and raintight hubs for wet locations.
6. Where spare conduits stub up through concrete floors and are not terminated in a box

or enclosure, provide threaded couplings equipped with threaded plugs set flush with
finished floor.

7. Provide insulating bushings or insulated throats at all conduit terminations to protect
conductors.

8. Secure joints and connections to provide maximum mechanical strength and electrical
continuity.

K. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and

grade beams, without approval of Structural Engineer.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation.

Set sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Seal interior of conduits entering the building from underground at first accessible

point to prevent entry of moisture and gases.
6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity

of membrane.
7. Make penetrations for roof-mounted equipment within associated equipment openings

and curbs where possible to minimize roofing system penetrations. Where
penetrations are necessary, seal as indicated or as required to preserve integrity of
roofing system and maintain roof warranty. Include proposed locations of penetrations
and methods for sealing with submittals.

8. Install firestopping to preserve fire resistance rating of partitions and other elements,
using materials and methods specified in Section 07 84 00.

L. Underground Installation:
1. Provide trenching and backfilling in accordance with Section 31 23 16.13.
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2. Minimum Cover, Unless Otherwise Indicated or Required:
a. Underground, Exterior:  24 inches.
b. Under Slab on Grade:  12 inches to bottom of slab.

3. Provide underground warning tape in accordance with Section 26 05 53 along entire
conduit length for service entrance where not concrete-encased.

M. Concrete Encasement:  Where conduits not otherwise embedded within concrete are
indicated to be concrete-encased, provide concrete in accordance with Section 03 30 00
with minimum concrete cover of 3 inches on all sides unless otherwise indicated.

N. Conduit Movement Provisions:  Where conduits are subject to movement, provide
expansion and expansion/deflection fittings to prevent damage to enclosed conductors or
connected equipment. This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or

deflection.
2. Where conduits are subject to earth movement by settlement or frost.

O. Condensation Prevention:  Where conduits cross barriers between areas of potential
substantial temperature differential, provide sealing fitting or approved sealing compound at
an accessible point near the penetration to prevent condensation. This includes, but is not
limited to:
1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior

spaces.
P. Provide pull string in all empty conduits and in conduits where conductors and cables are to

be installed by others. Leave minimum slack of 12 inches at each end.
Q. Provide grounding and bonding in accordance with Section 26 05 26.
R. Identify conduits in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING
A. Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION
A. Immediately after installation of conduit, use suitable manufactured plugs to provide

protection from entry of moisture and foreign material and do not remove until ready for
installation of conductors.

END OF SECTION
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SECTION 26 05 33.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
C. Boxes and enclosures for integrated power, data, and audio/video.
D. Underground boxes/enclosures.

1.02 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2010.
C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable 2014.
D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 2013.
E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
G. SCTE 77 - Specification for Underground Enclosure Integrity 2017.
H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current

Edition, Including All Revisions.
I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current

Edition, Including All Revisions.
J. UL 514A - Metallic Outlet Boxes Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping,
equipment, or other potential obstructions within the dedicated equipment spaces and
working clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of
conductors, clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated.
8. Notify Engineer/Engineer of any conflicts with or deviations from Contract Documents.

Obtain direction before proceeding with work.
1.04 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.
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1.05 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's

instructions.
PART 2  PRODUCTS
2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted

by NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway

system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than

applicable minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding conductors

terminate.
B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and

Pull Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless

otherwise indicated or required; furnish with compatible weatherproof gasketed
covers.

3. Use cast iron boxes where exposed galvanized steel rigid metal conduit is used.
4. Use cast aluminum boxes where aluminum rigid metal conduit is used.
5. Use suitable concrete type boxes where flush-mounted in concrete.
6. Use suitable masonry type boxes where flush-mounted in masonry walls.
7. Use raised covers suitable for the type of wall construction and device configuration

where required.
8. Use shallow boxes where required by the type of wall construction.
9. Do not use "through-wall" boxes designed for access from both sides of wall.
10. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL

514A.
11. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL

514A; furnish with threaded hubs.
12. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and

weight of load to be supported; furnished with fixture stud to accommodate mounting
of luminaire where required.

13. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not
use field-connected gangable boxes unless specifically indicated or permitted.

14. Minimum Box Size, Unless Otherwise Indicated:
a. Wiring Devices:  4 inch square by 1-1/2 inch deep (100 by 38 mm) trade size.
b. Communications Systems Outlets:  Comply with Section 27 10 00.
c. Ceiling Outlets:  4 inch octagonal or square by 1-1/2 inch deep (100 by 38 mm)

trade size.
15. Wall Plates:  Comply with Section 26 27 26.
16. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:
 www.cooperindustries.com/#sle.

b. Hubbell Incorporated; Bell Products:  www.hubbell-rtb.com/#sle.
c. Hubbell Incorporated; RACO Products:  www.hubbell-rtb.com/#sle.
d. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
e. Thomas & Betts Corporation:  www.tnb.com/#sle.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL

508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations:  Type 1, painted steel.
b. Outdoor Locations:  Type 3R, painted steel.
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3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
b. Boxes 6 square feet and Larger:  Provide sectionalized screw-cover or hinged-

cover enclosures.
4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:

a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.
b. Back Panels:  Painted steel, removable.
c. Terminal Blocks:  Provide voltage/current ratings and terminal quantity suitable

for purpose indicated, with 25 percent spare terminal capacity.
5. Finish for Painted Steel Enclosures:  Manufacturer's standard grey unless otherwise

indicated.
6. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation:  www.cooperindustries.com/#sle.
b. Hoffman, a brand of Pentair Technical Products:  www.hoffmanonline.com/#sle.
c. Hubbell Incorporated; Wiegmann Products:  www.hubbell-wiegmann.com/#sle.

D. Underground Boxes/Enclosures:
1. Description:  In-ground, open bottom boxes furnished with flush, non-skid covers with

legend indicating type of service and stainless steel tamper resistant cover bolts.
2. Size:  As indicated on drawings.
3. Depth:  As required to extend below frost line to prevent frost upheaval, but not less

than 12 inches.
4. Applications:

a. Sidewalks and Landscaped Areas Subject Only to Occasional Nondeliberate
Vehicular Traffic:  Use polymer concrete enclosures, with minimum SCTE 77 Tier
8 load rating.

b. Parking Lots, in Areas Subject Only To Occasional Nondeliberate Vehicular
Traffic:  Use polymer concrete enclosures, with minimum SCTE 77 Tier 15 load
rating.

c. Do not use polymer concrete enclosures in areas subject to deliberate vehicular
traffic.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable,

NECA 130, including mounting heights specified in those standards where mounting
heights are not indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.
E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage

systems.
F. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are

indicated or permitted.
G. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section 08
31 00 as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.
3. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26 27
26.

b. Communications Systems Outlets:  Comply with Section 27 10 00.
4. Locate boxes so that wall plates do not span different building finishes.
5. Locate boxes so that wall plates do not cross masonry joints.
6. Unless otherwise indicated, where multiple outlet boxes are installed at the same

location at different mounting heights, install along a common vertical center line.
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7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide
minimum 6 inches horizontal separation unless otherwise indicated.

8. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire
resistance will not be reduced.
a. Do not install flush-mounted boxes on opposite sides of walls back-to-back;

provide minimum 24 inches separation where wall is constructed with individual
noncommunicating stud cavities.

b. Do not install flush-mounted boxes with area larger than 16 square inches or such
that the total aggregate area of openings exceeds 100 square inches for any 100
square feet of wall area.

9. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling points
in accordance with Section 26 05 33.13.

10. Locate junction and pull boxes in the following areas, unless otherwise indicated or
approved by the Architect:
a. Concealed above accessible suspended ceilings.
b. Within joists in areas with no ceiling.
c. Electrical rooms.
d. Mechanical equipment rooms.

H. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using

suitable supports and methods approved by the authority having jurisdiction.
2. Provide independent support from building structure. Do not provide support from

piping, ductwork, or other systems.
3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or

ceiling support system.
4. Use far-side support to secure flush-mounted boxes supported from single stud in

hollow stud walls. Repair or replace supports for boxes that permit excessive
movement.

I. Install boxes plumb and level.
J. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc.
so that front edge of box or associated raised cover is not set back from finished
surface more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete,
tile, gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8
inch at the edge of the box.

K. Floor-Mounted Cabinets:  Mount on properly sized 3 inch high concrete pad constructed in
accordance with Section 03 30 00.

L. Install boxes as required to preserve insulation integrity.
M. Metallic Floor Boxes:  Install box level at the proper elevation to be flush with finished floor.
N. Underground Boxes/Enclosures:

1. Install enclosure on gravel base, minimum 6 inches deep.
2. Flush-mount enclosures located in concrete or paved areas.
3. Mount enclosures located in landscaped areas with top at 1 inch above finished grade.
4. Install additional bracing inside enclosures in accordance with manufacturer's

instructions to minimize box sidewall deflections during backfilling. Backfill with cover
bolted in place.

O. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

P. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

Q. Close unused box openings.
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R. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

S. Provide grounding and bonding in accordance with Section 26 05 26.
T. Identify boxes in accordance with Section 26 05 53.

3.02 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.03 PROTECTION
A. Immediately after installation, protect boxes from entry of moisture and foreign material until

ready for installation of conductors.
END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Wire and cable markers.
D. Voltage markers.
E. Underground warning tape.
F. Warning signs and labels.

1.02 REFERENCE STANDARDS
A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs

2011 (Reaffirmed 2017).
B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011

(Reaffirmed 2017).
C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. NFPA 70E - Standard for Electrical Safety in the Workplace 2021.
E. UL 969 - Marking and Labeling Systems Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior
to fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings,

until identification products have been installed.
2. Do not install identification products until final surface finishes and painting are

complete.
1.04 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.05 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.

PART 2  PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Existing Work:  Unless specifically excluded, identify existing elements to remain that are
not already identified in accordance with specified requirements.

B. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
a. Switchgear:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within

sight of equipment.
4) Use identification nameplate to identify main and tie devices.
5) Use identification nameplate to identify load(s) served for each branch

device. Do not identify spares and spaces.
b. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
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3) Identify power source and circuit number. Include location when not within
sight of equipment.

4) Identify main overcurrent protective device. Use identification label for
panelboards with a door. For power distribution panelboards without a door,
use identification nameplate.

5) Use typewritten circuit directory to identify load(s) served for panelboards
with a door. Identify spares and spaces using pencil.

6) For power panelboards without a door, use identification nameplate to
identify load(s) served for each branch device. Do not identify spares and
spaces.

c. Transformers:
1) Identify kVA rating.
2) Identify voltage and phase for primary and secondary.
3) Identify power source and circuit number. Include location when not within

sight of equipment.
4) Identify load(s) served. Include location when not within sight of equipment.

d. Enclosed switches, circuit breakers, and motor controllers:
1) Identify voltage and phase.
2) Identify power source and circuit number. Include location when not within

sight of equipment.
3) Identify load(s) served. Include location when not within sight of equipment.

e. Transfer Switches:
1) Identify voltage and phase.
2) Identify power source and circuit number for both normal power source and

standby power source. Include location when not within sight of equipment.
3) Identify load(s) served. Include location when not within sight of equipment.
4) Identify short circuit current rating based on the specific overcurrent

protective device type and settings protecting the transfer switch.
2. Emergency System Equipment:

a. Use identification nameplate or voltage marker to identify emergency system
equipment in accordance with NFPA 70.

b. Use identification nameplate at each piece of service equipment to identify type
and location of on-site emergency power sources.

3. Use voltage marker to identify highest voltage present for each piece of electrical
equipment.

4. Use identification nameplate to identify equipment utilizing series ratings, where
permitted, in accordance with NFPA 70.

5. Use identification nameplate to identify switchboards and panelboards utilizing a high
leg delta system in accordance with NFPA 70.

6. Use identification nameplate to identify disconnect location for equipment with remote
disconnecting means.

7. Use identification label or handwritten text using indelible marker on inside of door at
each motor controller to identify nameplate horsepower, full load amperes, code letter,
service factor, voltage, and phase of motor(s) controlled.

8. Available Fault Current Documentation:  Use identification label to identify the
available fault current and date calculations were performed at locations requiring
documentation by NFPA 70 including but not limited to the following.
a. Service equipment.
b. Motor control centers.

9. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for
electrical equipment, such as switchboards, panelboards, industrial control panels,
meter socket enclosures, and motor control centers that are likely to require
examination, adjustment, servicing, or maintenance while energized.
a. Minimum Size:  3.5 by 5 inches.
b. Legend:  Include orange header that reads "WARNING", followed by the word

message "Arc Flash and Shock Hazard; Appropriate PPE Required; Do not
operate controls or open covers without appropriate personal protection
equipment; Failure to comply may result in injury or death; Refer to NFPA 70E for
minimum PPE requirements" or approved equivalent.
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c. Service Equipment:  Include the following information in accordance with NFPA
70.
1) Nominal system voltage.
2) Available fault current.
3) Clearing time of service overcurrent protective device(s).
4) Date label applied.

10. Use warning labels to identify electrical hazards for equipment, compartments, and
enclosures containing exposed live parts or exposed conductors operating at over 600
V nominal with the word message "DANGER; HIGH VOLTAGE; KEEP OUT".

C. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19.
2. Identification for Communications Conductors and Cables:  Comply with Section 27 10

00.
3. Use identification nameplate or identification label to identify color code for

ungrounded and grounded power conductors inside door or enclosure at each piece of
feeder or branch-circuit distribution equipment when premises has feeders or branch
circuits served by more than one nominal voltage system.

4. Use wire and cable markers to identify circuit number or other designation indicated
for power, control, and instrumentation conductors and cables at the following
locations:
a. At each source and load connection.
b. Within boxes when more than one circuit is present.
c. Within equipment enclosures when conductors and cables enter or leave the

enclosure.
d. In cable tray, at maximum intervals of 20 feet.

5. Use wire and cable markers to identify connected grounding electrode system
components for grounding electrode conductors.

6. Use underground warning tape to identify direct buried cables.
D. Identification for Cable Tray:  Comply with Section 26 05 36.
E. Identification for Devices:

1. Identification for Communications Devices:  Comply with Section 27 10 00.
2. Wiring Device and Wallplate Finishes:  Comply with Section 26 27 26.
3. Factory Pre-Marked Wallplates:  Comply with Section 26 27 26.
4. Use identification label to identify fire alarm system devices.

a. For devices concealed above suspended ceilings, provide additional identification
on ceiling tile below device location.

5. Use identification label or engraved wallplate to identify serving branch circuit for all
receptacles.
a. For receptacles in public areas or in areas as directed by Architect, provide

identification on inside surface of wallplate.
6. Use identification label to identify receptacles protected by upstream GFI protection,

where permitted.
2.02 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Manufacturers:

a. Brimar Industries, Inc:  www.brimar.com/#sle.
b. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
c. Seton Identification Products:  www.seton.com/#sle.

2. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable

for exterior use.
3. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved
text.
a. Exception:  Provide minimum thickness of 1/8 inch when any dimension is greater

than 4 inches.
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4. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; engraved or laser-
etched text.

5. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or laser-
etched text.

6. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1
inch high; Four, located at corners for larger sizes.

B. Identification Labels:
1. Manufacturers:

a. Brady Corporation:  www.bradyid.com/#sle.
b. Brother International Corporation:  www.brother-usa.com/#sle.
c. Panduit Corp:  www.panduit.com/#sle.

2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.
a. Use only for indoor locations.

3. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text
unless otherwise indicated.

C. Format for Equipment Identification:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:

a. System designation where applicable:
1) Fire Alarm System:  Identify with text "FIRE ALARM".

b. Equipment designation or other approved description.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:

a. System Designation:  1 inch.
b. Equipment Designation:  1/2 inch.
c. Exception:  Provide minimum text height of 1 inch for equipment located more

than 10 feet above floor or working platform.
5. Color:

a. Normal Power System: White text on black background.
D. Format for Caution and Warning Messages:

1. Minimum Size:  2 inches by 4 inches.
2. Legend:  Include information or instructions indicated or as required for proper and

safe operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  1/2 inch.
5. Color:  Black text on yellow background unless otherwise indicated.

E. Format for Receptacle Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Power source and circuit number or other designation indicated.

a. Include voltage and phase for other than 120 V, single phase circuits.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on clear background.

F. Format for Fire Alarm Device Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Designation indicated and device zone or address.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Red text on white background.

2.03 WIRE AND CABLE MARKERS
A. Manufacturers:

1. Brady Corporation:  www.bradyid.com/#sle.
2. HellermannTyton:  www.hellermanntyton.com/#sle.
3. Panduit Corp:  www.panduit.com/#sle.
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B. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-
around self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on,
or vinyl split sleeve type markers suitable for the conductor or cable to be identified.

C. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable
ties.

D. Legend:  Power source and circuit number or other designation indicated.
E. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise

indicated.
F. Minimum Text Height:  1/8 inch.
G. Color:  Black text on white background unless otherwise indicated.

2.04 VOLTAGE MARKERS
A. Manufacturers:

1. Brady Corporation:  www.bradyid.com/#sle.
2. Brimar Industries, Inc:  www.brimar.com/#sle.
3. Seton Identification Products:  www.seton.com/#sle.

B. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-adhesive vinyl
or self-adhesive vinyl cloth type markers.

C. Minimum Size:
1. Markers for Equipment:  1 1/8 by 4 1/2 inches.

D. Legend:
1. Markers for Voltage Identification:  Highest voltage present.

E. Color:  Black text on orange background unless otherwise indicated.
2.05 UNDERGROUND WARNING TAPE

A. Manufacturers:
1. Brady Corporation:  www.bradyid.com/#sle.
2. Brimar Industries, Inc:  www.brimar.com/#sle.
3. Seton Identification Products:  www.seton.com/#sle.

B. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless
otherwise indicated.
1. Exception:  Use foil-backed detectable type tape where required by serving utility or

where directed by Owner.
C. Non-detectable Type Tape:  6 inches wide, with minimum thickness of 4 mil.
D. Foil-backed Detectable Type Tape:  3 inches wide, with minimum thickness of 5 mil, unless

otherwise required for proper detection.
E. Legend:  Type of service, continuously repeated over full length of tape.
F. Color:

1. Tape for Buried Power Lines:  Black text on red background.
2.06 WARNING SIGNS AND LABELS

A. Manufacturers:
1. Brimar Industries, Inc:  www.brimar.com/#sle.
2. Clarion Safety Systems, LLC:  www.clarionsafety.com/#sle.
3. Seton Identification Products:  www.seton.com/#sle.

B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
C. Warning Signs:

1. Materials:
a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-adhesive

vinyl signs.
b. Outdoor Locations:  Use factory pre-printed rigid aluminum signs.

2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size:  7 by 10 inches unless otherwise indicated.

D. Warning Labels:
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1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-
adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced
using materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and
accessories recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches unless otherwise indicated.
PART 3  EXECUTION
3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Inside of equipment door.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with

rear access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Branch Devices:  Adjacent to device.
6. Interior Components:  Legible from the point of access.
7. Conduits:  Legible from the floor.
8. Boxes:  Outside face of cover.
9. Conductors and Cables:  Legible from the point of access.
10. Devices:  Outside face of cover.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to

interior surfaces using self-adhesive backing or epoxy cement.
E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or

wrinkles and edges properly sealed.
F. Install underground warning tape above buried lines with one tape per trench at 3 inches

below finished grade.
G. Secure rigid signs using stainless steel screws.
H. Mark all handwritten text, where permitted, to be neat and legible.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other

signs of improper adhesion.
END OF SECTION
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SECTION 26 27 26
WIRING DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Receptacles.
B. Wall plates.

1.02 RELATED REQUIREMENTS
A. Section 26 05 33.16 - Boxes for Electrical Systems.
B. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for 2017h.
B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification)

2017g.
C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
D. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2010.
E. NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed 2015).
F. NEMA WD 6 - Wiring Devices - Dimensional Specifications 2016.
G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. UL 20 - General-Use Snap Switches Current Edition, Including All Revisions.
I. UL 498 - Attachment Plugs and Receptacles Current Edition, Including All Revisions.
J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices Current Edition, Including All

Revisions.
K. UL 943 - Ground-Fault Circuit-Interrupters Current Edition, Including All Revisions.
L. UL 1310 - Class 2 Power Units Current Edition, Including All Revisions.
M. UL 1449 - Standard for Surge Protective Devices Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc.
installed under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door
swings.

4. Coordinate the installation and preparation of uneven surfaces, such as split face
block, to provide suitable surface for installation of wiring devices.

5. Coordinate the core drilling of holes for poke-through assemblies with the work
covered under other sections.

6. Notify Engineer/Engineer of any conflicts or deviations from Contract Documents to
obtain direction prior to proceeding with work.

B. Sequencing:
1. Do not install wiring devices until final surface finishes and painting are complete.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and

configurations.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
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B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified
in this section with minimum three years documented experience.

D. Products:  Listed, classified, and labeled as suitable for the purpose intended.
E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2  PRODUCTS
2.01 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.
B. For single receptacles installed on an individual branch circuit, provide receptacle with

ampere rating not less than that of the branch circuit.
C. Provide weather resistant GFCI receptacles with specified weatherproof covers for

receptacles installed outdoors or in damp or wet locations.
D. Provide GFCI protection for receptacles installed within 6 feet of sinks.
E. Provide GFCI protection for receptacles installed in kitchens.
F. Provide GFCI protection for receptacles serving electric drinking fountains.

2.02 WIRING DEVICE FINISHES
A. Provide wiring device finishes as described below unless otherwise indicated.
B. Wiring Devices, Unless Otherwise Indicated:  Ivory with ivory nylon wall plate.
C. Wiring Devices Installed in Wet or Damp Locations:  White with specified weatherproof

cover.
2.03 RECEPTACLES

A. Manufacturers:
1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.
3. Lutron Electronics Company, Inc:  www.lutron.com/#sle.
4. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle.

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and
NEMA WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596;
types as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp

for back wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

C. Convenience Receptacles:
1. Standard Convenience Receptacles:  Industrial specification grade, 20A, 125V, NEMA

5-20R; single or duplex as indicated on the drawings.
D. GFCI Receptacles:

1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection
and light to indicate ground fault tripped condition and loss of protection; listed as
complying with UL 943, class A.
a. Provide test and reset buttons of same color as device.

2. Standard GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, NEMA
5-20R, rectangular decorator style.

3. Weather Resistant GFCI Receptacles:  Industrial specification grade, duplex, 20A,
125V, NEMA 5-20R, rectangular decorator style, listed and labeled as weather
resistant type complying with UL 498 Supplement SE suitable for installation in damp
or wet locations.
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2.04 WALL PLATES
A. Manufacturers:

1. Hubbell Incorporated:  www.hubbell-wiring.com/#sle.
2. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.
3. Lutron Electronics Company, Inc:  www.lutron.com/#sle.
4. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle.

B. Wall Plates:  Comply with UL 514D.
1. Configuration:  One piece cover as required for quantity and types of corresponding

wiring devices.
2. Size:  Standard.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

C. Nylon Wall Plates:  Smooth finish, high-impact thermoplastic.
D. Weatherproof Covers for Wet Locations:  Gasketed, cast aluminum, with hinged lockable

cover and corrosion-resistant screws; listed as suitable for use in wet locations while in use
with attachment plugs connected and identified as extra-duty type.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and

are properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

wiring devices.
F. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable,

NECA 130, including mounting heights specified in those standards unless otherwise
indicated.

B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of wiring devices provided under this section.
1. Mounting Heights: Unless otherwise indicated, as follows:

a. Wall Switches:  48 inches above finished floor.
b. Receptacles:  18 inches above finished floor or 6 inches above counter.

2. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
3. Where multiple receptacles, wall switches, or wall dimmers are installed at the same

location and at the same mounting height, gang devices together under a common
wall plate.

4. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge
of door frame. Where locations are indicated otherwise, notify Engineer to obtain
direction prior to proceeding with work.

5. Locate receptacles for electric drinking fountains concealed behind drinking fountain
according to manufacturer's instructions.

C. Install wiring devices in accordance with manufacturer's instructions.
D. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.
E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not

connect more than one conductor to wiring device terminals.
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F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal
and tightening to proper torque specified by the manufacturer. Where present, do not use
push-in pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

H. Unless otherwise indicated, GFCI receptacles may be connected to provide feed-through
protection to downstream devices. Label such devices to indicate they are protected by
upstream GFCI protection.

I. Install wiring devices plumb and level with mounting yoke held rigidly in place.
J. Install wall switches with OFF position down.
K. Install vertically mounted receptacles with grounding pole on top and horizontally mounted

receptacles with grounding pole on left.
L. Install wall plates to fit completely flush to wall with no gaps and rough opening completely

covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

M. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices
installed or designated for future use.

N. Identify wiring devices in accordance with Section 26 05 53.
3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect each wiring device for damage and defects.
C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to

verify proper operation.
D. Test each receptacle to verify operation and proper polarity.
E. Test each GFCI receptacle for proper tripping operation according to manufacturer's

instructions.
F. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.05 ADJUSTING
A. Adjust devices and wall plates to be flush and level.

3.06 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
END OF SECTION
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SECTION 26 51 00
INTERIOR LIGHTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior luminaires.
B. Emergency lighting units.
C. Exit signs.
D. Ballasts and drivers.
E. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 26 05 29 - Hangers and Supports for Electrical Systems.
B. Section 26 05 33.16 - Boxes for Electrical Systems.
C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. IEC 60529 - Degrees of Protection Provided by Enclosures (IP Code) 2013 (Corrigendum
2019).

B. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-
Voltage (1000 V and less) AC Power Circuits 2002 (Corrigendum 2012).

C. IES LM-63 - IESNA Standard File Format for Electronic Transfer of Photometric Data and
Related Information 2002 (Reaffirmed 2008).

D. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State
Lighting Products 2008.

E. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED
Packages, Arrays, and Modules 2015, with Errata (2017).

F. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
G. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems 2006.
H. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems 2006.
I. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices 2020.
J. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility 2012.
K. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
L. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
M. UL 924 - Emergency Lighting and Power Equipment Current Edition, Including All

Revisions.
N. UL 1598 - Luminaires Current Edition, Including All Revisions.
O. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products Current

Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the installation of luminaires with mounting surfaces installed under other

sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential
conflicts installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other
potential obstructions to visibility installed under other sections or by others.
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4. Notify Engineer/Engineer of any conflicts or deviations from Contract Documents to
obtain direction prior to proceeding with work.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets including

detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories,
and ceiling compatibility; include model number nomenclature clearly marked with all
proposed features.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
2. Lamps:  Include rated life, color temperature, color rendering index (CRI), and initial

and mean lumen output.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified

in this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),

NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.
B. Keep products in original manufacturer's packaging and protect from damage until ready for

installation.
1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY
A. Provide three year manufacturer warranty for LED luminaires, including drivers.
B. Provide five year pro-rata warranty for batteries for emergency lighting units.
C. Provide ten year pro-rata warranty for batteries for self-powered exit signs.

PART 2  PRODUCTS
2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.
2.02 LUMINAIRES

A. Manufacturers:
1. Acuity Brands, Inc:  www.acuitybrands.com/#sle.
2. Cooper Lighting, a division of Cooper Industries:  www.cooperindustries.com/#sle.
3. Hubbell Lighting, Inc:  www.hubbelllighting.com/#sle.
4. Lutron Electronics Company, Inc; www.lutron.com/#sle.
5. Philips Lighting North America Corporation; www.lightingproducts.philips.com/#sle.

B. Provide products that comply with requirements of NFPA 70.
C. Provide products that are listed and labeled as complying with UL 1598, where applicable.
D. Provide products listed, classified, and labeled as suitable for the purpose intended.
E. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize
and protect the lamp and distribute the light.

F. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete
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operating system.
G. Provide products suitable to withstand normal handling, installation, and service without any

damage, distortion, corrosion, fading, discoloring, etc.
H. Recessed Luminaires:

1. Ceiling Compatibility:  Comply with NEMA LE 4.
I. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen

maintenance, calculated based on IES LM-80 test data.
2.03 BALLASTS AND DRIVERS

A. Manufacturers:
1. Alloy LED; <>; www.alloyled.com/#sle.
2. General Electric Company/GE Lighting; <>:  www.gelighting.com/#sle.
3. Lutron Electronics Company, Inc;  www.lutron.com/#sle.
4. OSRAM Sylvania, Inc; <>:  www.osram.us/ds/#sle.
5. Philips Lighting North America Corporation; <>; www.usa.lighting.philips.com/#sle.

B. Ballasts/Drivers - General Requirements:
1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable

federal and state ballast efficiency/efficacy standards.
C. Dimmable LED Drivers:

1. Dimming Range:  Continuous dimming from 100 percent to five percent relative light
output unless dimming capability to lower level is indicated, without flicker.

2. Control Compatibility:  Fully compatible with the dimming controls to be installed.
2.04 ACCESSORIES

A. Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to
match luminaire or field-painted as directed.

B. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-
painted as directed.

C. Provide accessory plaster frames for luminaires recessed in plaster ceilings.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and

are properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of luminaires provided under this section.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install products in accordance with manufacturer's instructions.
D. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500

(commercial lighting) and NECA 502 (industrial lighting).
E. Provide required support and attachment in accordance with Section 26 05 29.
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F. Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

G. Suspended Ceiling Mounted Luminaires:
1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support

system is certified as suitable to do so.
3. Secure surface-mounted and recessed luminaires to ceiling support channels or

framing members or to building structure.
4. Secure pendant-mounted luminaires to building structure.
5. Secure lay-in luminaires to ceiling support channels using listed safety clips at four

corners.
6. In addition to ceiling support wires, provide two galvanized steel safety wire(s),

minimum 12 gage, connected from opposing corners of each recessed luminaire to
building structure.

7. See appropriate Division 9 section where suspended grid ceiling is specified for
additional requirements.

H. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.

I. Suspended Luminaires:
1. Unless otherwise indicated, specified mounting heights are to bottom of luminaire.
2. Install using the suspension method indicated, with support lengths and accessories

as required for specified mounting height.
3. Provide minimum of two supports for each luminaire equal to or exceeding 4 feet

nominal length, with no more than 4 feet between supports.
4. Install canopies tight to mounting surface.
5. Unless otherwise indicated, support pendants from swivel hangers.

J. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to
center of luminaire.

K. Install accessories furnished with each luminaire.
L. Bond products and metal accessories to branch circuit equipment grounding conductor.
M. Emergency Lighting Units:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit
feeding normal lighting in same room or area. Bypass local switches, contactors, or
other lighting controls.

N. Exit Signs:
1. Unless otherwise indicated, connect unit to unswitched power from same circuit

feeding normal lighting in same room or area. Bypass local switches, contactors, or
other lighting controls.

3.04 FIELD QUALITY CONTROL
A. Inspect each product for damage and defects.
B. Operate each luminaire after installation and connection to verify proper operation.
C. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or

replace excessively noisy ballasts as determined by Engineer.
3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Engineer. Secure locking fittings in place.

3.06 CLEANING
A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial

lighting), and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign
material and restore finishes to match original factory finish.

3.07 PROTECTION
A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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SECTION 31 23 16.13
TRENCHING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Backfilling and compacting for utilities outside the building to utility main connections.
1.02 REFERENCE STANDARDS

A. AASHTO M 147 - Standard Specification for Materials for Aggregate and Soil–Aggregate
Subbase, Base, and Surface Courses 2017 (Reapproved 2021).

B. AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a
4.54-kg (10-lb) Rammer and a 457-mm (18 in.) Drop 2018.

C. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates 2019.

D. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)) 2012 (Reapproved 2021).

E. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place
by Sand-Cone Method 2015, with Editorial Revision (2016).

F. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)) 2012 (Reapproved 2021).

G. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method 2015.

H. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth) 2017a, with Editorial Revision.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Compaction Density Test Reports.

PART 2  PRODUCTS
2.01 FILL MATERIALS

A. Granular Fill​ - Fill Type Item 307, Class 1 Aggregate​:  Coarse aggregate, complying with
​State​ of ​West Virginia​ ​Highway Department​ standard.

B. Sand​ - Fill Type Bedding​:  Complying with ​State​ of ​West Virginia​ ​Highway Department​
standard.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that survey bench marks and intended elevations for the work are as indicated.
3.02 TRENCHING

A. Notify Engineer of unexpected subsurface conditions and discontinue affected Work in area
until notified to resume work.

B. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.
C. Do not interfere with 45 degree bearing splay of foundations.
D. Cut trenches wide enough to allow inspection of installed utilities.
E. Hand trim excavations.  Remove loose matter.
F. Remove excavated material that is unsuitable for re-use from site.
G. Remove excess excavated material from site.
H. Provide temporary means and methods, as required, to remove all water from trenching

until directed by the Engineer.  Remove and replace soils deemed unsuitable by
classification and which are excessively moist due to lack of dewatering or surface water
control.

I. Determine the prevailing groundwater level prior to trenching.  If the proposed trench
extends less than 1 foot into the prevailing groundwater, control groundwater intrusion with
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perimeter drains routed to sump pumps, or as directed by the Engineer.
3.03 PREPARATION FOR UTILITY PLACEMENT

A. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with ​Item 307,
Class 1 Aggregate​.

B. Compact subgrade to density equal to or greater than requirements for subsequent fill
material.

C. Until ready to backfill, maintain excavations and prevent loose soil from falling into
excavation.

3.04 BACKFILLING
A. Backfill to contours and elevations indicated using unfrozen materials.
B. Employ a placement method that does not disturb or damage other work.
C. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous,

wet, frozen or spongy subgrade surfaces.
D. Maintain optimum moisture content of fill materials to attain required compaction density.
E. Correct areas that are over-excavated.
F. Compaction Density Unless Otherwise Specified or Indicated:

1. Under ​paving and slabs-on-grade​:  ​95​ percent of maximum dry density.
3.05 FIELD QUALITY CONTROL

A. Perform compaction density testing on compacted fill in accordance with ASTM D1556,
ASTM D2167, or ASTM D6938.

B. Evaluate results in relation to compaction curve determined by testing uncompacted
material in accordance with ASTM D1557 ("modified Proctor"), AASHTO T 180, or ASTM
D698 ("standard Proctor").

C. If tests indicate work does not meet specified requirements, remove work, replace and
retest.

END OF SECTION
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SECTION 32 11 23
AGGREGATE BASE COURSES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aggregate base course.
1.02 REFERENCE STANDARDS

A. AASHTO M 147 - Standard Specification for Materials for Aggregate and Soil–Aggregate
Subbase, Base, and Surface Courses 2017 (Reapproved 2021).

B. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates 2019.

C. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place
by Sand-Cone Method 2015, with Editorial Revision (2016).

D. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method 2015.

E. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth) 2017a, with Editorial Revision.

1.03 SUBMITTALS
A. Compaction Density Test Reports.

PART 2  PRODUCTS
2.01 MATERIALS

A. ​​Aggregate​ Type Item 307, Class 1 Aggregate​:  Coarse aggregate, complying with ​State​ of
​West Virginia​ ​Highway Department​ standard.

PART 3  EXECUTION
3.01 INSTALLATION

A. Place aggregate in maximum ​6 inch​ layers and ​[____]​ compact to specified density.
B. Level and contour surfaces to elevations and gradients indicated.
C. Use mechanical tamping equipment in areas inaccessible to compaction equipment.

3.02 FIELD QUALITY CONTROL
A. Compaction density testing will be performed on compacted aggregate base course in

accordance with ASTM D1556, ASTM D2167, or ASTM D6938.
B. If tests indicate work does not meet specified requirements, remove work, replace and

retest.
END OF SECTION
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Building 22 - Ejector Pump 33 31 13 - 1 Site Sanitary Sewerage Gravity
Piping 

SECTION 33 31 13
SITE SANITARY SEWERAGE GRAVITY PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sanitary sewerage drainage piping, fittings, and accessories.
B. Connection of building sanitary drainage system to municipal sewers.

1.02 RELATED REQUIREMENTS
A. Section 31 23 16.13 - Trenching:  Excavating, bedding, and backfilling.

1.03 REFERENCE STANDARDS
A. ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for

Sewers and Other Gravity-Flow Applications 2020.
B. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer

Pipe and Fittings 2016.
1.04 SUBMITTALS

A. Product Data:  Provide data indicating pipe, pipe accessories​​.
PART 2  PRODUCTS
2.01 SEWER PIPE MATERIALS

A. Plastic Pipe:  ASTM D3034, Type PSM, Poly(Vinyl Chloride) (PVC) material; inside nominal
diameter of ​6 inches​, bell and spigot style solvent sealed joint end.

B. Fittings:  Same material as pipe molded or formed to suit pipe size and end design, in
required tee, bends, elbows, cleanouts, reducers, traps and other configurations required.

2.02 BEDDING AND COVER MATERIALS
A. Pipe Bedding Material:  As specified in Section 31 23 23.
B. Pipe Cover Material:  As specified in Section 31 23 23.

PART 3  EXECUTION
3.01 TRENCHING

A. See Section 31 23 16.13 for additional requirements.
B. Backfill around sides and to top of pipe with cover fill, tamp in place and compact, then

complete backfilling.
3.02 INSTALLATION - PIPE

A. Install pipe, fittings, and accessories in accordance with manufacturer's instructions.  Seal
watertight.
1. Plastic Pipe:  Also comply with ASTM D2321.

B. Lay pipe to slope gradients noted on layout drawings; with maximum variation from true
slope of 1/8 inch in 10 feet.

C. Connect to ​building sanitary sewer outlet and municipal sewer system​ ​​.
END OF SECTION
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SECTION 33 42 11
STORMWATER GRAVITY PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Stormwater drainage piping.
B. Stormwater pipe accessories.

1.02 RELATED REQUIREMENTS
A. Section 31 23 16.13 - Trenching:  Excavating, bedding, and backfilling.

1.03 REFERENCE STANDARDS
A. ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for

Sewers and Other Gravity-Flow Applications 2020.
B. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer

Pipe and Fittings 2016.
1.04 SUBMITTALS

A. Product Data:  Provide data indicating pipe, pipe accessories​​.
PART 2  PRODUCTS
2.01 STORMWATER PIPE MATERIALS

A. Plastic Pipe:  ASTM D3034, Type PSM, Poly Vinyl Chloride (PVC) material; inside nominal
diameter of ​8 inches​, bell and spigot style solvent sealed joint end.

2.02 PIPE ACCESSORIES
A. Fittings:  Same material as pipe molded or formed to suit pipe size and end design, in

required tee, bends, elbows, cleanouts, reducers, traps and other configurations required.
2.03 BEDDING AND COVER MATERIALS

A. Bedding:  As specified in Section 31 23 16.13.
B. Cover:  As specified in Section 31 23 16.13.

PART 3  EXECUTION
3.01 TRENCHING

A. See Section 31 23 16.13 - Trenching for additional requirements.
B. Backfill around sides and to top of pipe with cover fill, tamp in place and compact, then

complete backfilling.
3.02 INSTALLATION

A. Install pipe, fittings, and accessories in accordance with manufacturer's instructions.  Seal
watertight.
1. Plastic Pipe:  Also comply with ASTM D2321.

B. Lay pipe to slope gradients noted on layout drawings; with maximum variation from true
slope of 1/8 inch in 10 feet.

C. Connect to building storm drainage system, foundation drainage system, and
utility/municipal system.

END OF SECTION
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