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SECTION 000102  
PROJECT INFORMATION 

PART 1  GENERAL 

1.01 PROJECT IDENTIFICATION 

A. Project Name:  662 HARTFORD AVE ADA BATHROOM UPGRADES

1.02 NOTICE TO PROSPECTIVE BIDDERS 

A. These documents constitute an Invitation to Bid to and request for qualifications from
General Contractors for the construction of the project described below.

1.03 PROJECT DESCRIPTION 

A. Summary Project Description: Work consists of all labor, tools, materials and equipment 
necessary to perform all work as detailed in the construction documents including but not 
limited to: selective demolition, hazardous material abatement, concrete foundations, wall, 
floor and roof framing, finishes, HVAC, plumbing, electrical, fire alarm, sprinklers, site work 
including underground utilities, paving, landscaping, and related work and materials.

B. Contract Scope:  Construction, demolition, renovation, hazardous material removal, site 
acquisition, construction financing, and facility operations during occupancy.

C. AREA OF WORK TO INCLUDE:

1. MEASURE, RECORD AND REPORT ALL SUPPLY, AND EXHAUST AIR FLOWS IN 
EACH BATHROOM

2. REPLACE ALL AIR TERMINALS IN SUPPLY AND EXHAUST AS DESCRIBED IN 
SCOPE ABOVE WITH LIKE FOR LIKE EQUIVALENT AND NEW DIFFUSER.

3. EXHAUST RATES SHALL BE FIFTY (50) CFM PER FIXTURE IN ALL RESTROOMS. A 
FIXTURE INCLUDES (WATER CLOSET, URINAL, SHOWER HEAD). PROVIDE 
REDLINE DRAWINGS TO ENGINEER OF RECORD SHOWING INFORMATION 
ABOVE.

4. SUBMIT EQUIPMENT FOR APPROVAL PRIOR TO PURCHASE. CLEAN DUCTWORK 
WITH-IN BATHROOMS, WITH-IN THE SCOPE OF THE PROJECT.

5. PROVIDE MARK-UP OF SCOPE OF DUCTWORK BEING INCLUDED FOR CLEANING.

6. ALL CONTRACTORS SHALL FOLLOW THE CURRENT ENFORCED RHODE ISLAND 
STATE BUILDING CODES AS A MINIMUM; HOWEVER SECTIONS OF THESE 
DOCUMENTS REFLECT CURRENT VERSION OF ICC INTERNATIONAL CODES 
WHERE THEY SUPERSEDE RISBC.

7. ALL CONTRACTORS SHALL FOLLOW ALL LOCAL REQUIREMENTS BY 
AUTHORITIES HAVING JURISDICTION.

8. CONTRACTOR SHALL OBTAIN AND PAY FOR PERMITS, INSPECTIONS AND TESTS 
REQUIRED BY GOVERNING AUTHORITIES HAVING JURISDICTION MAINTAIN 
COMPLIANCE WITH OSHA THROUGHOUT THE CONSTRUCTION PHASE AND WITH 
COMPLETED WORK.

9. THE FOLLOWING ARE THE GENERAL CLASSIFICATIONS OF WORK INCLUDED IN, 
BUT NOT LIMITED TO THIS SECTION.

10. DEMOLITION AND MAKE SAFE EXISTING PIPING, DUCTWORK AND ASSOCIATED 
HANGERS AS INDICATED ON DRAWINGS.

11. DEMOLITION AND MAKE SAFE EXISTING ELECTRICAL AND CONDUIT AS 
REQUIRED CUTTING AND PATCHING FOR ALL MECHANICAL WORK. 
COORDINATION AND COOPERATION WITH CONTRACTORS AND SUPPLIERS FOR 
OTHER SECTIONS AND WITH THE OWNER
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1.05 PROCUREMENT DOCUMENTS 

A. Availability of Documents:  Complete sets of procurement documents may be obtained:
1. From Owner at the Project Manager's address listed above.

PART 2  PRODUCTS (NOT USED) 

PART 3  EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 017419  
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

PART 1  GENERAL 

4.01 WASTE MANAGEMENT REQUIREMENTS 

A. Owner requires that this project generate the least amount of trash and waste possible.

B. Employ processes that ensure the generation of as little waste as possible due to error,
poor planning, breakage, mishandling, contamination, or other factors.

C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as
economically feasible.

D. Contractor Reporting Responsibilities:  Submit periodic Waste Disposal Reports; report
landfill disposal, incineration, recycling, salvage, and reuse regardless of to whom the cost
or savings accrues; use the same units of measure on required reports.

E. Methods of trash/waste disposal that are not acceptable are:
1. Burning on the project site.
2. Burying on the project site.
3. Dumping or burying on other property, public or private.
4. Other illegal dumping or burying.

F. Regulatory Requirements:  Contractor is responsible for knowing and complying with
regulatory requirements, including but not limited to Federal, state and local requirements,
pertaining to legal disposal of all construction and demolition waste materials.

4.02 RELATED REQUIREMENTS 

A. Section 013000 - Administrative Requirements:  Additional requirements for project
meetings, reports, submittal procedures, and project documentation.

B. Section 015000 - Temporary Facilities and Controls:  Additional requirements related to
trash/waste collection and removal facilities and services.

C. Section 016000 - Product Requirements:  Waste prevention requirements related to
delivery, storage, and handling.

D. Section 017000 - Execution and Closeout Requirements:  Trash/waste prevention
procedures related to demolition, cutting and patching, installation, protection, and cleaning.

4.03 DEFINITIONS 

A. Clean:  Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like.

B. Construction and Demolition Waste:  Solid wastes typically including building materials,
packaging, trash, debris, and rubble resulting from construction, remodeling, repair and
demolition operations.

C. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity or reactivity.

D. Nonhazardous:  Exhibiting none of the characteristics of hazardous substances, i.e.,
ignitibility, corrosivity, toxicity, or reactivity.

E. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a long period of
exposure.

F. Recyclable:  The ability of a product or material to be recovered at the end of its life cycle
and remanufactured into a new product for reuse by others.

G. Recycle:  To remove a waste material from the project site to another site for remanufacture
into a new product for reuse by others.

H. Recycling:  The process of sorting, cleansing, treating and reconstituting solid waste and
other discarded materials for the purpose of using the altered form.  Recycling does not
include burning, incinerating, or thermally destroying waste.
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I. Return:  To give back reusable items or unused products to vendors for credit.

J. Reuse:  To reuse a construction waste material in some manner on the project site.

K. Salvage:  To remove a waste material from the project site to another site for resale or
reuse by others.

L. Sediment:  Soil and other debris that has been eroded and transported by storm or well
production run-off water.

M. Source Separation:  The act of keeping different types of waste materials separate
beginning from the first time they become waste.

N. Toxic:  Poisonous to humans either immediately or after a long period of exposure.

O. Trash:  Any product or material unable to be reused, returned, recycled, or salvaged.

P. Waste:  Extra material or material that has reached the end of its useful life in its intended
use.  Waste includes salvageable, returnable, recyclable, and reusable material.

4.04 SUBMITTALS 

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Waste Disposal Reports:  Submit at specified intervals, with details of quantities of trash
and waste, means of disposal or reuse, and costs; show both totals to date and since last
report.
1. Submit updated Report with each Application for Progress Payment; failure to submit

Report will delay payment.
2. Submit Report on a form acceptable to Owner.
3. Landfill Disposal:  Include the following information:

a. Identification of material.
b. Amount, in tons or cubic yards (cubic meters), of trash/waste material from the

project disposed of in landfills.
c. State the identity of landfills, total amount of tipping fees paid to landfill, and total

disposal cost.
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity

and cost.
4. Incinerator Disposal:  Include the following information:

a. Identification of material.
b. Amount, in tons or cubic yards (cubic meters), of trash/waste material from the

project delivered to incinerators.
c. State the identity of incinerators, total amount of fees paid to incinerator, and total

disposal cost.
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity

and cost.
5. Recycled and Salvaged Materials:  Include the following information for each:

a. Identification of material, including those retrieved by installer for use on other
projects.

b. Amount, in tons or cubic yards (cubic meters), date removed from the project site,
and receiving party.

c. Transportation cost, amount paid or received for the material, and the net total
cost or savings of salvage or recycling each material.

d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity
and cost.

e. Certification by receiving party that materials will not be disposed of in landfills or
by incineration.

6. Material Reused on Project:  Include the following information for each:
a. Identification of material and how it was used in the project.
b. Amount, in tons or cubic yards (cubic meters).
c. Include weight tickets as evidence of quantity.
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7. Other Disposal Methods:  Include information similar to that described above, as
appropriate to disposal method.

PART 3  EXECUTION 

5.01 WASTE MANAGEMENT PROCEDURES 

A. See Section 013000 for additional requirements for project meetings, reports, submittal
procedures, and project documentation.

B. See Section 015000 for additional requirements related to trash/waste collection and
removal facilities and services.

C. See Section 016000 for waste prevention requirements related to delivery, storage, and
handling.

D. See Section 017000 for trash/waste prevention procedures related to demolition, cutting
and patching, installation, protection, and cleaning.

5.02 WASTE MANAGEMENT PLAN IMPLEMENTATION 

A. Manager:  Designate an on-site person or persons responsible for instructing workers and
overseeing and documenting results of the Waste Management Plan.

B. Communication:  Distribute copies of the Waste Management Plan to job site foreman,
each subcontractor, Owner, and Architect.

C. Instruction:  Provide on-site instruction of appropriate separation, handling, and recycling,
salvage, reuse, and return methods to be used by all parties at the appropriate stages of
the project.

D. Meetings:  Discuss trash/waste management goals and issues at project meetings.
1. Prebid meeting.
2. Preconstruction meeting.
3. Regular job-site meetings.

E. Facilities:  Provide specific facilities for separation and storage of materials for recycling,
salvage, reuse, return, and trash disposal, for use by all contractors and installers.
1. Provide containers as required.
2. Provide adequate space for pick-up and delivery and convenience to subcontractors.
3. Keep recycling and trash/waste bin areas neat and clean and clearly marked in order

to avoid contamination of materials.

F. Hazardous Wastes:  Separate, store, and dispose of hazardous wastes according to
applicable regulations.

G. Recycling:  Separate, store, protect, and handle at the site identified recyclable waste
products in order to prevent contamination of materials and to maximize recyclability of
identified materials.  Arrange for timely pickups from the site or deliveries to recycling facility
in order to prevent contamination of recyclable materials.

H. Reuse of Materials On-Site:  Set aside, sort, and protect separated products in preparation
for reuse.

I. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site.

END OF SECTION 
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SECTION 078400 
FIRESTOPPING 

PART 1  GENERAL 

6.01 SECTION INCLUDES 

A. Firestopping systems.

PART 2  PRODUCTS 

7.01 MATERIALS 

A. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of
materials as required for tested firestopping assembly.

7.02 FIRESTOPPING SYSTEMS 

PART 3  EXECUTION 

8.01 INSTALLATION 

A. Install materials in manner described in fire test report and in accordance with
manufacturer's instructions, completely closing openings.

END OF SECTION 



File: AGE: Specifications Job Number 2355 Customer/ Project: RIDOH /662 HARTFORD AVE ADA UPGRADES Date:05DEC23  8

Andre Gill Engineering, LLC  Mechanical Electrical Plumbing, Fire Protection 
Engineering and Design     

Licensed in CA, DC, FL, KY, MA, ME, 
RI, WA & Model Law Engineer 

Tel: (401) 441‐3414  Email: andregill@andregillengineering.com  Web: www.andregillengineering.com 

SECTION 079200  
JOINT SEALANTS 

PART 1  GENERAL 

9.01 RELATED REQUIREMENTS 

A. Section 016116 - Volatile Organic Compound (VOC) Content Restrictions:  Additional
requirements for sealants and primers.

9.02 REFERENCE STANDARDS 

A. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016 (Reapproved 2023).

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials 2023c.

PART 2  PRODUCTS 

10.01 JOINT SEALANTS - GENERAL 

A. Sealants and Primers:  Provide products with acceptable levels of volatile organic
compound (VOC) content; see Section 016116.

10.02 SPRAY-APPLIED JOINT SEALANTS 

A. Spray-Applied Water-Based Acrylic Latex Sealant:  For interior applications, spray-applied,
fast-drying, premixed acrylic latex sealant, intended for air sealing penetrations and joints.
1. Surface Burning Characteristics:  Smoke developed index of 450 or less, and flame

spread index of  25 or less, Class A, when tested in accordance with ASTM E84.
2. Spray Equipment:  Use rate of application and methods as recommended by

manufacturer.

PART 3  EXECUTION 

11.01 EXAMINATION 

A. Verify that  joints  are ready to receive work.

B. Verify that backing materials are compatible with sealants.

11.02 PREPARATION 

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to
sealant work; be aware that sealant drips and smears may not be completely removable.

11.03 INSTALLATION 

A. Install this work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Provide joint sealant installations complying with ASTM C1193.

C. Install bond breaker backing tape where backer rod cannot be used.

D. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without
getting sealant on adjacent surfaces.

E. Do not install sealant when ambient temperature is outside manufacturer's recommended
temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

F. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

END OF SECTION 
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SECTION 210500  
COMMON WORK RESULTS FOR FIRE SUPPRESSION 

PART 1  GENERAL 

12.01 SECTION INCLUDES 

A. Above ground piping.

B. Escutcheons.

C. Expansions - hose and braid.

D. Fire rated enclosures.

E. Mechanical pressed fittings.

F. Pipe hangers and supports.

G. Pipe sleeves.

H. Pipe sleeve-seal systems.

I. Piping specialties.

J. Pressure gauges.

K. Pressure relief valves.

12.02 RELATED REQUIREMENTS 

A. Section 078400 - Firestopping.

12.03 REFERENCE STANDARDS 

A. ANSI Z21.22 - American National Standard for Relief Valves for Hot Water Supply Systems
2015 (Reaffirmed 2020).

B. ASME A112.18.1 - Plumbing Supply Fittings 2018, with Errata.

C. ASME B40.100 - Pressure Gauges and Gauge Attachments 2022.

D. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for
Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and
Fusing Operators 2023.

E. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250
2020.

F. ASME B16.4 - Gray Iron Threaded Fittings: Classes 125 and 250 2021.

G. ASME B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch
Standard 2020.

H. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 2021.

I. ASTM A795/A795M - Standard Specification for Black and Hot-Dipped Zinc-Coated
(Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use 2021.

J. ASTM B75/B75M - Standard Specification for Seamless Copper Tube 2020.

K. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022.

L. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric) 2020.

M. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type
Pipe Insulation (Metal-Mesh Covered) (Industrial Type) 2022a.

N. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems 2023a.

O. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding 2019.

P. NFPA 13 - Standard for the Installation of Sprinkler Systems Most Recent Edition Adopted
by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

Q. NFPA 13R - Standard for the Installation of Sprinkler Systems in Low-Rise Residential
Occupancies 2022, with Errata.
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R. NFPA 14 - Standard for the Installation of Standpipe and Hose Systems 2024.

S. NFPA 1963 - Standard for Fire Hose Connections 2019.

T. UL 393 - Indicating Pressure Gauges for Fire-Protection Service Current Edition, Including
All Revisions.

U. UL 405 - Standard for Safety Fire Department Connection Devices Current Edition,
Including All Revisions.

PART 2  PRODUCTS 

13.01 GENERAL REQUIREMENTS 

A. Welding Materials and Procedures:  Comply with ASME BPVC-IX.

B. Provide system pipes, fittings, sleeves, escutcheons, seals, and other related accessories.

13.02 ABOVE GROUND PIPING 

A. Steel Pipe:  ASTM A795 Schedule 40, black.
1. Steel Fittings:  ASME B16.5 steel flanges and fittings.
2. Cast Iron Fittings:  ASME B16.1, flanges and flanged fittings and ASME B16.4,

threaded fittings.

B. Copper Tube:  ASTM B75/B75M or ASTM B88 (ASTM B88M), H58 drawn temper.
1. Type:  Type M (C).
2. Fittings:  ASME B16.18, cast copper alloy solder joint, pressure type.
3. Joints:  AWS A5.8M/A5.8 Classification BCuP-3 or BCuP-4 copper/silver braze.

13.03 PIPE SLEEVES 

A. Pipe Passing Through Mechanical, Laundry, and Animal Room Floors above Basement:
1. Galvanized steel pipe or black iron pipe with asphalt coating.
2. Connect sleeve with floor plate except in mechanical rooms.

B. Not required for wall hydrants for fire department connections or in drywall construction.

C. Clearances:
1. Provide allowance for insulated piping.
2. Wall, Floor, Floor, Partitions, and Beam Flanges:  1 inch (25 mm) greater than

external; pipe diameter.
3. Rated Openings:  Caulked tight with firestopping material complying with ASTM E814

in accordance with Section 078400 to prevent the spread of fire, smoke, and gases.

13.04 FIRE-RATED ENCLOSURES 

A. Provide as required to preserve fire resistance rating of building elements.

13.05 ESCUTCHEONS 

A. Material:
1. Metals and Finish:  Comply with ASME A112.18.1.

B. Construction:
1. One-piece for mounting on chrome-plated tubing or pipe and one-piece or split-pattern

type elsewhere.
2. Internal spring tension devices or setscrews to maintain a fixed position against a

surface.

13.06 PIPE HANGERS AND SUPPORTS 

A. Hangers for Pipe Sizes 1/2 to 1-1/2 inch (15 to 40 mm):  Malleable iron, adjustable swivel,
split ring.

B. Hangers for Pipe Sizes 2 inches (50 mm) and Over:  Carbon steel, adjustable, clevis.

C. Nonmetallic Piping Hangers:

D. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.



File: AGE: Specifications Job Number 2355 Customer/ Project: RIDOH /662 HARTFORD AVE ADA UPGRADES Date:05DEC23  11

Andre Gill Engineering, LLC  Mechanical Electrical Plumbing, Fire Protection 
Engineering and Design     

Licensed in CA, DC, FL, KY, MA, ME, 
RI, WA & Model Law Engineer 

Tel: (401) 441‐3414  Email: andregill@andregillengineering.com  Web: www.andregillengineering.com 

E. Wall Support for Pipe Sizes to 3 inches (80 mm):  Cast iron hook.

F. Wall Support for Pipe Sizes 4 inches (100 mm) and Over:  Welded steel bracket and
wrought steel clamp.

G. Vertical Support:  Steel riser clamp.

H. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete
pier or steel support.

I. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

J. Seismic Hangers and Couplings:
1. Provide coupling with a factory set disengagement rating of 140 percent to 160

percent of the static weight.
2. Provide resettable and reusable, break away couplings.
3. Provide tether cables to avoid excessive seismic joint movement.
4. Coupling to be manufactured from non-corrosive materials.
5. Manufacturers:

13.07 EXPANSION JOINTS AND LOOPS - HOSE AND BRAID 

A. Provide flexible loops with two flexible sections of hose and braid, two 90-degree elbows,
and 180-degree return with support bracket and air release or drain plug.

B. Provide flexible loops capable of movement in the x, y, and z planes.  Flexible loops to
impart no thrust loads to the building structure.

C. Flexible Connectors:  Flanged, braided type with wetted components of stainless steel,
sized to match piping.
1. Maximum Allowable Working Pressure:  150 psig (1030 kPa) at 120 degrees F (49

degrees C).
2. Accommodate the Following:

a. Axial Deflection in Compression and Expansion:  _____ inch (_____ mm).
b. Lateral Movement:  _____ inch (_____ mm).
c. Angular Rotation:  15 degrees.
d. Force developed by 1.5 times specified maximum allowable operating pressure.

3. Provide necessary accessories including, but not limited to, swivel joints.

13.08 MECHANICAL PRESSED FITTINGS 

A. Provide double-pressed type, utilizing EPDM, nontoxic, synthetic rubber sealing elements
for use with Schedule 40 carbon steel piping.

13.09 PIPING SPECIALTIES 

A. Wet Pipe Sprinkler Alarm Valve:  Check type valve with divided seat ring, rubber-faced
clapper to automatically actuate water motor alarm, pressure retard chamber and variable
pressure trim with the following additional capabilities and features:
1. Activate electric alarm.
2. Test and drain valve.
3. Replaceable internal components without removing valve from installed position.

B. Dry Pipe Sprinkler Alarm Valve:  Check type valve with divided seat ring, rubber-faced
clapper to automatically actuate water motor alarm, accelerator, and with the following
additional capabilities and features:
1. Activate electric alarm.
2. Test and drain valve.
3. Externally resettable.
4. Replaceable internal components without removing valve from installed position.

C. Auxiliary Drains:  Condensate collection drain for each section of trapped pipe in preaction
or dry fire protection system.

D. Air Venting Valves:



File: AGE: Specifications Job Number 2355 Customer/ Project: RIDOH /662 HARTFORD AVE ADA UPGRADES Date:05DEC23  12

Andre Gill Engineering, LLC  Mechanical Electrical Plumbing, Fire Protection 
Engineering and Design     

Licensed in CA, DC, FL, KY, MA, ME, 
RI, WA & Model Law Engineer 

Tel: (401) 441‐3414  Email: andregill@andregillengineering.com  Web: www.andregillengineering.com 

E. Backflow Preventer:  Reduced-pressure principle valve assembly backflow preventer with
drain and OS & Y gate valve on each end.

F. Commercial Riser Manifold:  Preassembled and tested riser manifold in accordance with
NFPA 13.

G. Residential Risers Manifold:  Preassembled and tested riser manifold in accordance with
NFPA 13R.

H. Corrosion Monitors:

I. Test Connections:
1. Inspector's Test Connection for Preaction and Dry Pipe Systems:

a. Provide test connections approximately 6 feet (2 m) above floor for each or
portion of each sprinkler system equipped with an alarm device, located at most
remote part of each system.

b. Route test connection to an open-site drain location, excluding janitor sinks,
accepting full flow without negative consequences.

c. Supply discharge orifice with same size as corresponding sprinkler orifice.
d. Limit vertical height of exterior wall penetration to 2 feet (0.61 m) above finished

grade.
2. Combination Inspector's Test Connection and Drain Valve:

a. Provide test connections approximately 6 feet (2 m) above floor for each or
portion of each sprinkler system equipped with an alarm device, located at most
remote part of each system.

b. Route combination test connection and drain valve to an open-site drain location,
excluding janitor sinks, accepting full flow without negative consequences.

c. Supply discharge orifice with same size as corresponding sprinkler orifice.
d. Limit vertical height of exterior wall penetration to 2 feet (0.61 m) above finished

grade.
3. Backflow Preventer Test Connection:

a. Provide downstream of the backflow prevention assembly, listed hose valves with
2.5-inch (65 mm) National Standard male hose threads with cap and chain.

b. Provide one valve for each 250 gpm (16 L/sec) of system demand or fraction
thereof.

c. Provide permanent sign reading "Test Valve." See Section 210553.

J. Water Motor Alarm:  Hydraulically operated impeller type alarm with aluminum alloy
chrome-plated gong and motor housing, nylon bearings, and inlet strainer.

K. Electric Alarm:  Electrically operated chrome-plated gong with pressure alarm switch.

L. Water Flow Switch:  Vane-type switch for mounting horizontally or vertically, with two
contacts; rated 10 A at 125 VAC and 2.5 A at 24 VDC.

M. Fire Department Connections:
1. Type:  Free standing made of corrosion-resistant metal complying with UL 405.

a. Inlets:  Two-way, 2-1/2 inch (65 DN) swivel fittings, internal threaded. Thread size
and inlets according to NFPA 1963 or authority having jurisdiction. Brass caps
with gaskets, chains, and lugs.

b. Sleeve:  Brass, 18-inch (460 mm) height.

N. Supervisory Switches:

O. Water Level Supervisory Switches:

P. Tank Temperature Supervisory Switches:

Q. Room Temperature Supervisory Switches:
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13.10 PRESSURE GAUGES 

A. Pressure Gauges:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon
tube, rotary brass movement, brass socket, with front recalibration adjustment, black scale
on white background.
1. Case:  Steel with brass bourdon tube.
2. Diameter:  4-1/2 inch (115 mm).
3. Mid-Scale Accuracy:  One percent.
4. Scale:  Display in psi and kPa.

13.11 PRESSURE RELIEF VALVES 

A. ANSI Z21.22, AGA certified, bronze body, teflon seat, steel stem and springs, automatic,
direct pressure actuated.

PART 3  EXECUTION 

14.01 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and foreign material, from inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

14.02 INSTALLATION 

A. Install sprinkler system and service main piping, hangers, and supports in accordance with
NFPA 13.

B. Install standpipe piping, hangers, and supports in accordance with NFPA 14.

C. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.

D. Install piping to conserve building space, to not interfere with use of space and other work.

E. Group piping whenever practical at common elevations.

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or
connected equipment.

G. Inserts:
1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of

reinforced concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4

inches (100 m).
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
5. Where inserts are omitted, drill through concrete slab from below and provide through-

bolt with recessed square steel plate and nut above slab.

H. Pipe Hangers and Supports:
1. Install hangers to provide minimum 1/2 inch (15 mm) space between finished covering

and adjacent work.
2. Place hangers within 12 inches (300 mm) of each horizontal elbow.
3. Use hangers with 1-1/2 inch (40 mm) minimum vertical adjustment.  Design hangers

for pipe movement without disengagement of supported pipe.
4. Support vertical piping at every other floor.  Support riser piping independently of

connected horizontal piping.
5. Where several pipes can be installed in parallel and at same elevation, provide

multiple or trapeze hangers.
6. Prime coat exposed steel hangers and supports.  Hangers and supports located in

crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

I. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to
maintain top of pipe level.
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J. Prepare pipe, fittings, supports, and accessories for finish painting.  Where pipe support
members are welded to structural building framing, scrape, brush clean, and apply one coat
of zinc-rich primer to welding.

K. Structural Considerations:
1. Do not penetrate building structural members unless indicated.

L. Provide sleeves when penetrating footings, floors, walls, and partitions.  Seal pipe including
sleeve penetrations to achieve fire resistance equivalent to fire separation required.
1. Underground Piping:  Caulk pipe sleeve watertight with lead and oakum or

mechanically expandable chloroprene inserts with bitumen sealed metal components.
2. Aboveground Piping:

a. Pack solid using mineral fiber complying with ASTM C592.
b. Fill space with an elastomer caulk to a depth of 0.50 inch (15 mm) where

penetrations occur between conditioned and unconditioned spaces.

M. Escutcheons:
1. Install and firmly attach escutcheons at piping penetrations into finished spaces.
2. Provide escutcheons on both sides of partitions separating finished areas through

which piping passes.
3. Use chrome plated escutcheons in occupied spaces and to conceal openings in

construction.

N. When installing more than one piping system material, ensure system components are
compatible and joined to ensure the integrity of the system.  Provide necessary joining
fittings.  Ensure flanges, unions, and couplings for servicing are consistently provided.

14.03 CLEANING 

A. Upon completion of work, clean all parts of the installation.

B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may
have accumulated from the installation and testing of the system.

END OF SECTION 
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SECTION 220516  
EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING 

PART 1  GENERAL 

15.01 SECTION INCLUDES 

A. Pipe loops, offsets, and swing joints.

15.02 RELATED REQUIREMENTS 

A. Section 210500 - Common Work Results for Fire Suppression.

B. Section 221005 - Plumbing Piping.

15.03 REFERENCE STANDARDS 

A. UL (DIR) - Online Certifications Directory Current Edition.

PART 2  PRODUCTS 

16.01 REGULATORY REQUIREMENTS 

A. Comply with UL (DIR) requirements.

PART 3  EXECUTION 

17.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions.

END OF SECTION 
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SECTION 220529  
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1  GENERAL 

18.01 SECTION INCLUDES 

A. Pipe hangers.

18.02 RELATED REQUIREMENTS 

A. Section 055000 - Metal Fabrications.

18.03 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 2023.

C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2023.

D. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled,
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, and Ultra-High Strength 2023.

E. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and
Steel 2023.

F. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation 2018, with Amendment (2019).

PART 2  PRODUCTS 

19.01 GENERAL REQUIREMENTS 

A. Provide required hardware to hang or support piping, equipment, or fixtures with related
accessories as necessary to complete installation of plumbing work.

B. Provide hardware products listed, classified, and labeled as suitable for intended purpose.

C. Materials for Metal Fabricated Supports:  Comply with Section 055000.
1. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633 unless stated

otherwise.
2. Galvanized Steel:  Hot-dip galvanized in accordance with ASTM A123/A123M or

ASTM A153/A153M unless stated otherwise.

D. Corrosion Resistance:  Use corrosion-resistant metal-based materials fully compatible with
exposed piping materials and suitable for the environment where installed.

19.02 PIPE HANGERS 

A. Band Hangers, Adjustable:
1. MSS SP-58 type 7 or 9, zinc-plated ASTM A1011/A1011M steel or ASTM

A653/A653M carbon steel.

PART 3  EXECUTION 

20.01 EXAMINATION 

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive support and attachment components.

C. Verify that conditions are satisfactory for installation prior to starting work.

20.02 INSTALLATION 

A. Install products in accordance with manufacturer's instructions.
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B. Provide independent support from building structure.  Do not provide support from piping,
ductwork, conduit, or other systems.

C. Unless specifically indicated or approved by Architect, do not provide support from
suspended ceiling support system or ceiling grid.

D. Unless specifically indicated or approved by Architect, do not provide support from roof
deck.

E. Do not penetrate or otherwise notch or cut structural members without approval of
Structural Engineer.

F. Equipment Support and Attachment:
1. Use metal fabricated supports or supports assembled from metal channel (strut) to

support equipment as required.
2. Use metal channel (strut) secured to studs to support equipment surface-mounted on

hollow stud walls when wall strength is not sufficient to resist pull-out.
3. Use metal channel (strut) to support surface-mounted equipment in wet or damp

locations to provide space between equipment and mounting surface.
4. Securely fasten floor-mounted equipment.  Do not install equipment such that it relies

on its own weight for support.

G. Secure fasteners according to manufacturer's recommended torque settings.

H. Remove temporary supports.

END OF SECTION 
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SECTION 220553  
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1  GENERAL 

21.01 SECTION INCLUDES 

A. Nameplates.

B. Pipe markers.

C. Ceiling tacks.

21.02 RELATED REQUIREMENTS 

A. Section 099123 - Interior Painting:  Identification painting.

21.03 REFERENCE STANDARDS 

A. ASME A13.1 - Scheme for the Identification of Piping Systems 2023.

PART 2  PRODUCTS 

22.01 PLUMBING COMPONENT IDENTIFICATION GUIDELINE 

A. Pipe Markers:  3/4 inch (20 mm) diameter and higher.

22.02 NAMEPLATES 

A. Description:  Laminated piece with up to three lines of text.
1. Letter Color:  White.
2. Letter Height:  1/4 inch (6 mm).

22.03 PIPE MARKERS 

A. Comply with ASME A13.1.

B. Identification Scheme, ASME A13.1:
1. Primary:  External Pipe Diameter, Uninsulated or Insulated.
2. Secondary:  Color scheme per fluid service.

a. Water;  Potable, Cooling, Boiler Feed, and Other:  White text on green
background.

22.04 CEILING TACKS 

A. Description:  Steel with 3/4 inch (20 mm) diameter color coded head.

B. Color code as follows:
1. Plumbing Equipment:  Yellow.
2. Plumbing Valves:  Green.
3. Heating/Cooling Valves:  Blue.

PART 3  EXECUTION 

23.01 INSTALLATION 

A. Install flexible nameplates with corrosive-resistant mechanical fasteners, or
adhesive.  Apply with sufficient adhesive to ensure permanent adhesion and seal with clear
lacquer.

B. Install tags in clear view and align with axis of piping

C. Apply stencil painted identification in compliance with Section 099123
requirements.  Identify unit with assigned id-number and area being served using pipe
marking rules.

D. Install plastic pipe markers in accordance with manufacturer's instructions.

E. Install plastic tape pipe marker around pipe in accordance with manufacturer's instructions.

F. Install underground plastic pipe markers 6 to 8 inches (150 to 200 mm) below finished
grade, directly above buried pipe.
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G. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings.  Locate in
corner of panel closest to equipment.

END OF SECTION 
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SECTION 220716  
PLUMBING EQUIPMENT INSULATION 

PART 1  GENERAL 

24.01 SECTION INCLUDES 

24.02 REFERENCE STANDARDS 

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials 2023c.

B. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current
Edition, Including All Revisions.

PART 2  PRODUCTS 

25.01 REGULATORY REQUIREMENTS 

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

PART 3  EXECUTION 

26.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions.

B. Cover glass fiber insulation with metal mesh and finish with heavy coat of insulating
cement.

26.02 SCHEDULES 

A. Plumbing Systems:
1. Domestic Hot Water Storage Tanks:

a. Cellular Foam Insulation:  ____ inches (____ mm) thick.
2. Domestic Cold Water Storage Tanks:
3. Domestic Cold Water Pressure Tanks:
4. Domestic Cold Water Booster Pump Bodies:
5. Water Softeners and Tanks:

END OF SECTION 
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SECTION 220719  
PLUMBING PIPING INSULATION 

PART 1  GENERAL 

27.01 RELATED REQUIREMENTS 

A. Section 078400 - Firestopping.

B. Section 221005 - Plumbing Piping:  Placement of hangers and hanger inserts.

27.02 REFERENCE STANDARDS 

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials 2023c.

B. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current
Edition, Including All Revisions.

PART 2  PRODUCTS 

28.01 REGULATORY REQUIREMENTS 

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

END OF SECTION 
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SECTION 221005  
PLUMBING PIPING 

PART 1  GENERAL 

29.01 SECTION INCLUDES 

A. Sanitary waste piping, buried within 5 feet (1500 mm) of building.

B. Sanitary waste piping, above grade.

C. Domestic water piping, above grade.

D. Natural gas piping, above grade.

E. Pipe flanges, unions, and couplings.

F. Pipe hangers and supports.

G. Pipe sleeve-seal systems.

H. Ball valves.

I. Balancing valves.

J. Flow-balancing valves.

K. Strainers.

29.02 RELATED REQUIREMENTS 

A. Section 083100 - Access Doors and Panels.

B. Section 220516 - Expansion Fittings and Loops for Plumbing Piping.

C. Section 220529 - Hangers and Supports for Plumbing Piping and Equipment.

D. Section 220553 - Identification for Plumbing Piping and Equipment.

E. Section 220719 - Plumbing Piping Insulation.

F. Section 312316 - Excavation.

G. Section 312316.13 - Trenching.

H. Section 312323 - Fill.

I. Section 330110.58 - Disinfection of Water Utility Piping Systems.

29.03 REFERENCE STANDARDS 

A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300 2021.

B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 2021.

C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 2021.

D. ASME B31.1 - Power Piping 2022.

E. ASME B31.9 - Building Services Piping 2020.

F. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for
Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and
Fusing Operators 2023.

G. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings 1999, with
Editorial Revision (2022).

H. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless 2022.

I. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings 2021.

J. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel
and Alloy Steel for Moderate and High Temperature Service 2023a.

K. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless
Steel Tubing for General Service 2022.
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L. ASTM B32 - Standard Specification for Solder Metal 2020.

M. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022.

N. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric) 2020.

O. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper
and Copper Alloy Tube 2016.

P. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and
Copper Alloy Tube and Fittings 2016.

Q. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and
Fittings 2020a.

R. ASTM C1277 - Standard Specification for Shielded Couplings Joining Hubless Cast Iron
Soil Pipe and Fittings 2020.

S. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)
Plastic Piping Systems 2020.

T. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste,
and Vent Pipe and Fittings 2020.

U. ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and
Fittings 2021.

V. ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and
Piping Components with Tapered Sockets 2020.

W. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer
Pipe and Fittings 2023.

X. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials 2023c.

Y. ASTM F876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing 2023.

Z. ASTM F877 - Standard Specification for Crosslinked Polyethylene (PEX) Hot- and Cold-
Water Distribution Systems 2023.

AA. AWWA C606 - Grooved and Shouldered Joints 2022. 

BB. AWWA C651 - Disinfecting Water Mains 2014, with Addendum (2020). 

CC. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary
and Storm Drain, Waste, and Vent Piping Applications 2021.

DD. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil
Pipe and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications 2020.

EE. IAPMO IGC 361 - Continuous Flexible Self-Plunging Waste Pipes 2019. 

FF. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation 2018, with Amendment (2019). 

GG. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared 
Ends 2010, with Errata . 

HH. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata. 

II. NSF 372 - Drinking Water System Components - Lead Content 2022.

JJ. PPI TR-4 - PPI HSB Listing of Hydrostatic Design Basis (HDB), Hydrostatic Design Stress
(HDS), Strength Design Basis (SDB), Pressure Design Basis (PDB) and Minimum Required 
Strength (MRS) Ratings for Thermoplastic Piping Materials or Pipe 2021. 

KK. UL (DIR) - Online Certifications Directory Current Edition. 

LL. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current
Edition, Including All Revisions.
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29.04 QUALITY ASSURANCE 

A. Perform work in accordance with applicable codes.

B. Valves:  Manufacturer's name and pressure rating marked on valve body.

C. Welding Materials and Procedures:  Comply with ASME BPVC-IX and applicable state labor
regulations.

D. Welder Qualifications:  Certified in accordance with ASME BPVC-IX.

E. Identify pipe with marking including size, ASTM material classification, ASTM specification,
potable water certification, water pressure rating.

PART 2  PRODUCTS 

30.01 GENERAL REQUIREMENTS 

A. Potable Water Supply Systems:  Provide piping, pipe fittings, and solder and flux (if used),
that comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

B. Plenum-Installed Acid Waste Piping:  Flame-spread index equal or below 25 and smoke-
spread index equal or below 50 according to ASTM E84 or UL 723 tests.

30.02 SANITARY WASTE PIPING, BURIED WITHIN 5 FEET (1500 MM) OF BUILDING 

A. Cast Iron Pipe:  ASTM A74 extra heavy weight.
1. Fittings:  Cast iron.
2. Joints:  Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene

gaskets or lead and oakum.

B. Cast Iron Pipe:  CISPI 301, hubless.
1. Fittings:  Cast iron.
2. Joints:  CISPI 310, neoprene gasket and stainless steel clamp and shield assemblies.

C. PVC Pipe:  ASTM D2665 or ASTM D3034.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

30.03 SANITARY WASTE PIPING, ABOVE GRADE 

A. Continuous Flexible Self-Plunging Waste Pipes:  IAPMO IGC 361, provide to connect
lavatories and sink tail piece to PVC sanitary waste piping.

B. Cast Iron Pipe:  ASTM A74, service weight.
1. Fittings:  Cast iron.
2. Joint Seals:  ASTM C564 neoprene gaskets, or lead and oakum.

C. Cast Iron Pipe:  CISPI 301, hubless, service weight.
1. Fittings:  Cast iron.
2. Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield

assemblies.

D. PVC Pipe:  ASTM D2729.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

30.04 DOMESTIC WATER PIPING, ABOVE GRADE 

A. Copper Pipe:  ASTM B88 (ASTM B88M), Type K (A), Drawn (H).
1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and

bronze.
2. Joints:  ASTM B32, alloy Sn95 solder.
3. Mechanical Press Sealed Fittings:  Double-pressed type, NSF 61 and NSF 372

approved or certified, utilizing EPDM, nontoxic, synthetic rubber sealing elements.

B. Cross-Linked Polyethylene (PEX) Pipe:  ASTM F876 or ASTM F877.
1. PPI TR-4 Pressure Design Basis:
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a. 160 psig (1102 kPa) at maximum 73 degrees F (23 degrees C).
b. 100 psig (689 kPa) at maximum 180 degrees F (82 degrees C).

2. Fittings:  Brass and copper.
3. Joints:  Mechanical compression fittings.
4. Push-To-Connect Fittings and Couplings:

C. Stainless Steel Pipe:  ASTM A269/A269M, Grade TP304 alloy.
1. Mechanical Press Sealed Fittings:  Double pressed type, NSF 61 and NSF 372

approved or certified, utilizing EPDM, non toxic synthetic rubber sealing elements.

30.05 NATURAL GAS PIPING, ABOVE GRADE 

A. Steel Pipe:  ASTM A53/A53M Schedule 40 black.
1. Fittings:  ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding

type.
2. Joints:  Threaded or welded to ASME B31.1.

30.06 PIPE FLANGES, UNIONS, AND COUPLINGS 

A. Unions for Pipe Sizes 3 inch (80 mm, DN) and Under:
1. Ferrous Pipe:  Class 150 malleable iron threaded unions.
2. Copper Tube and Pipe:  Class 150 bronze unions with soldered joints.

B. Flanges for Pipe Sizes Over 1 inch (25 mm, DN):
1. Ferrous Pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges;

preformed neoprene gaskets.
2. Copper Tube and Pipe:  Class 150 slip-on bronze flanges; preformed neoprene

gaskets.

C. Mechanical Couplings for Grooved and Shouldered Joints:  Two or more curved housing
segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to
secure and compress gasket.
1. Dimensions and Testing:  In accordance with AWWA C606.
2. Housing Material:  Provide ASTM A47/A47M malleable iron or ductile iron, galvanized.
3. Bolts and Nuts:  Hot dipped galvanized or zinc-electroplated steel.
4. When pipe is field grooved, provide coupling manufacturer's grooving tools.

D. No-Hub Couplings:
1. Testing:  In accordance with ASTM C1277 and CISPI 310.
2. Gasket Material:  Neoprene complying with ASTM C564.
3. Band Material:  Stainless steel.
4. Eyelet Material:  Stainless steel.

30.07 PIPE HANGERS AND SUPPORTS 

A. See Section 220529 for additional requirements.

B. Provide hangers and supports that comply with MSS SP-58.
1. If type of hanger or support for a particular situation is not indicated, select appropriate

type using MSS SP-58 recommendations.
2. Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze

hangers.
3. Trapeze Hangers:  Welded steel channel frames attached to structure.
4. Vertical Pipe Support:  Steel riser clamp.
5. Floor Supports:  Concrete pier or steel pedestal with floor flange; fixture attachment.

C. Plumbing Piping - Drain, Waste, and Vent:
1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch (15 to 40 mm, DN):  Malleable iron,

adjustable swivel, split ring.
2. Hangers for Pipe Sizes 2 inch (50 mm, DN) and Over:  Carbon steel, adjustable,

clevis.
3. Wall Support for Pipe Sizes to 3 inch (80 mm, DN):  Cast iron hook.
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4. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and
concrete pier or steel support.

5. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

D. Plumbing Piping - Water:
1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch (15 to 40 mm, DN):  Malleable iron,

adjustable swivel, split ring.
2. Hangers for Cold Pipe Sizes 2 inch (50 mm, DN) and Over:  Carbon steel, adjustable,

clevis.
3. Hangers for Hot Pipe Sizes 2 to 4 inch (50 to 100 mm, DN):  Carbon steel, adjustable,

clevis.
4. Wall Support for Pipe Sizes Up to 3 inch (80 mm, DN):  Cast iron hook.

30.08 PIPE SLEEVE-SEAL SYSTEMS 

A. Modular Mechanical Seals:
1. Elastomer-based interlocking links continuously fill annular space between pipe and

wall-sleeve, wall or casing opening.
2. Watertight seal between pipe and wall-sleeve, wall or casing opening.
3. Size and select seal component materials in accordance to service requirements.
4. Service Requirements:

a. Corrosion resistant.
b. Underground, buried, and wet conditions.
c. Fire Resistant:  1 hour, UL (DIR) approved.

5. Glass reinforced plastic pressure end plates.

B. Wall Sleeve:  PVC material with water-stop collar, and nailer end-caps.

C. Sleeve-Forming Disk:  Non-conductive plastic-based material, 3 inch (76.2 mm) thick.

30.09 BALL VALVES 

A. Construction, 4 inch (100 mm, DN) and Smaller:  MSS SP-110, Class 150, 400 psi (2760
kPa) CWP, bronze or ductile iron body, 304 stainless steel or chrome plated brass ball,
regular port, teflon seats and stuffing box ring, blow-out proof stem, lever handle with
balancing stops, threaded or grooved ends with union.

30.10 BALANCING VALVES 

A. Construction:  Class 125, brass or bronze body with union on inlet and outlet, temperature
and pressure test plug on inlet and outlet, blowdown/backflush drain.

B. Manual Operated Y-Pattern Globe, Size 1/2 to 2 inch (15 to 50 mm, DN):
1. Class 125, brass or bronze body, multi-turn handwheel, memory stop, variable orifice,

soldered connections, dual PT (hot and cold pressure-temperature) test ports for 300
psi (2,068 kPa), minus 4 to 250 deg F (minus 20 to 121.1 deg C) WOG service.

C. Automatic Flow Limiting Cartridge, Size 3/4 inch (20 mm, DN):
1. Class 125, brass or bronze body, stainless steel cartridge,  threaded connections with

built-in union, dual PT (hot and cold pressure-temperature) test ports for 400 psi
(2,758 kPa), 0.5 gpm (1.9 Lpm) WOG service.

D. Automatic Flow Limiting Cartridge with Ball Valve, Size 1/2 to 1 inch (15 to 25 mm, DN):
1. Class 125, brass or bronze body, stainless steel cartridge,  leak-proof stem, threaded

or soldered connections with built-in union, dual PT (hot and cold pressure-
temperature) test ports for 400 psi (2,758 kPa), 0.25 to 1.5 gpm (0.9 to 5.6 Lpm) WOG
service.

E. Calibration:  Control flow within five percent of selected rating, over operating pressure
range of 10 times minimum pressure required for control, maximum minimum pressure 3.5
psi (24 kPa).
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30.11 FLOW-BALANCING VALVES 

A. Construction:  Class 125, Brass or bronze body with union on inlet and outlet, temperature
and pressure test plug on inlet and outlet, blowdown/backflush drain.

B. Calibration:  Control flow within 5 percent of selected rating, over operating pressure range
of 10 times minimum pressure required for control, maximum minimum pressure 3.5 psi (24
kPa).

30.12 STRAINERS 

A. Size 1/2 inch (15 mm, DN) to 3 inch (80 mm, DN):
1. Class 150, threaded forged bronze Y-pattern body, stainless steel perforated mesh

screen with cap, and rated for 150 psi (1,034 kPa), 250 deg F (121.1 deg C) WOG
service.

B. Size 2 inch (50 mm, DN) and Smaller:
1. Threaded brass body for 175 psi (1200 kPa) CWP, Y pattern with 1/32 inch (0.8 mm)

stainless steel perforated screen.
2. Class 150, threaded bronze body 300 psi (2070 kPa) CWP, Y pattern with 1/32 inch

(0.8 mm) stainless steel perforated screen.

C. Size 1-1/2 inch (40 mm, DN) to 4 inch (100 mm, DN):
1. Class 125, flanged iron body, Y pattern with 1/16 inch (1.6 mm) stainless steel

perforated screen.

PART 3  EXECUTION 

31.01 EXAMINATION 

A. Verify that excavations are to required grade, dry, and not over-excavated.

31.02 PREPARATION 

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

B. Remove scale and dirt, on inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

31.03 INSTALLATION 

A. Install in accordance with manufacturer's instructions.

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

C. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to
walls.

D. Install piping to maintain headroom, conserve space, and not interfere with use of space.

E. Group piping whenever practical at common elevations.

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or
connected equipment. See Section 220516.

G. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings.

H. Provide access where valves and fittings are not exposed.
1. Coordinate size and location of access doors with Section 083100.

I. Install vent piping penetrating roofed areas to maintain integrity of roof assembly; see
Section _____.

J. Provide support for utility meters in accordance with requirements of utility companies.

K. Excavate in accordance with Section 312316.

L. Backfill in accordance with Section 312323.

M. Install bell and spigot pipe with bell end upstream.
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N. Install valves with stems upright or horizontal, not inverted. See Section 220523.

O. Install water piping to ASME B31.9.

P. Copper Pipe and Tube:  Make soldered joints in accordance with ASTM B828, using
specified solder, and flux meeting ASTM B813; in potable water systems use flux also
complying with NSF 61 and NSF 372.

Q. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.

R. Sleeve pipes passing through partitions, walls, and floors.

S. Inserts:
1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of

reinforced concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4

inches (100 mm, DN).
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
5. Where inserts are omitted, drill through concrete slab from below and provide through-

bolt with recessed square steel plate and nut above slab.

T. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9.
2. Install hangers to provide minimum 1/2 inch (15 mm) space between finished covering

and adjacent work.
3. Place hangers within 12 inches (300 mm) of each horizontal elbow.
4. Use hangers with 1-1/2 inch (40 mm) minimum vertical adjustment.  Design hangers

for pipe movement without disengagement of supported pipe.
5. Where several pipes can be installed in parallel and at same elevation, provide

multiple or trapeze hangers.
6. Provide copper plated hangers and supports for copper piping.
7. Prime coat exposed steel hangers and supports. Hangers and supports located in

crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

U. Pipe Sleeve-Seal Systems:
1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and

exterior concrete walls at piping entrances into building.
2. Provide sealing elements of the size, quantity, and type required for the piping and

sleeve inner diameter or penetration diameter.
3. Locate piping in center of sleeve or penetration.
4. Install field assembled sleeve-seal system components in annular space between

sleeve and piping.
5. Tighten bolting for a watertight seal.
6. Install in accordance with manufacturer's recommendations.

V. When installing more than one piping system material, ensure system components are
compatible and joined to ensure the integrity of the system. Provide necessary joining
fittings. Ensure flanges, union, and couplings for servicing are consistently provided.

31.04 APPLICATION 

A. Use grooved mechanical couplings and fasteners only in accessible locations.

B. Install unions downstream of valves and at equipment or apparatus connections.

C. Install brass male adapters each side of valves in copper piped system. Solder adapters to
pipe.

D. Install gate valves for shut-off and to isolate equipment, part of systems, or vertical risers.

E. Install globe valves for throttling, bypass, or manual flow control services.

F. Provide flow controls in water recirculating systems where indicated.
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31.05 TOLERANCES 

A. Drainage Piping:  Establish invert elevations within 1/2 inch (10 mm) vertically of location
indicated and slope to drain at minimum of 1/4 inch per foot (1:50) slope.

B. Water Piping:  Slope at minimum of 1/32 inch per foot (1:400) and arrange to drain at low
points.

31.06 FIELD TESTS AND INSPECTIONS 

A. Verify and inspect systems according to requirements by the Authority Having Jurisdiction.
In the absence of specific test and inspection procedures proceed as indicated below.

B. Domestic Water Systems:
1. Perform hydrostatic testing for leakage prior to system disinfection.
2. Test Preparation:  Close each fixture valve or disconnect and cap each connected

fixture.
3. General:

a. Fill the system with water and raise static head to 10 psi (345 kPa) above service
pressure. Minimum static head of 50 to 150 psi (345 to 1,034 kPa). As an
exception, certain codes allow a maximum static pressure of 80 psi (551.6 kPa).

4. Metal Piping Systems Subject to Freezing Conditions:
a. Inject 40 psi (275.8 kPa) of compressed air into piping to spot check for leaks with

liquid soap. Document and repair leaks as necessary.
b. Raise injected compressed air pressure to 1.5 times rated service pressure or

minimum pressure of 100 psi (689.5 kPa) for a duration of 2 hours and verify with
a gauge that no perceptible pressure drop is measured.

C. Gas Distribution Systems:
1. Test Preparation:  Close each appliance valve or disconnect and cap each connected

appliance.
2. General Systems:

a. Inject a minimum of 10 psi (68.9 kPa) of compressed air into the piping system for
a duration of 15 minutes and verify with a gauge that no perceptible pressure
drop is measured.

b. Ensure test pressure gauge has a range of twice the specific pressure rate
selected with an accuracy of 1/10 of 1 pound (0.45 kg).

3. Welded Pipes or Systems with Service Pressures Above 14 in-wc (3.48 kPa):
a. Inject a minimum of 60 psi (413.7 kPa) of compressed air into the piping system

for a duration of 30 minutes and verify with a gauge that no perceptible pressure
drop is measured.

b. Ensure test pressure gauge has a range of twice the specific pressure rate
selected with an accuracy of 1/10 of 1 pound (0.45 kg) with 1 psi (6.9 kPa)
increments.

D. Test Results:  Document and certify successful results, otherwise repair, document, and
retest.

31.07 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM 

A. Disinfect water distribution system in accordance with Section 330110.58.

B. Prior to starting work, verify system is complete, flushed, and clean.

C. Ensure acidity (pH) of water to be treated is between 7.4 and 7.6 by adding alkali (caustic
soda or soda ash) or acid (hydrochloric).

D. Inject disinfectant, free chlorine in liquid, powder, tablet, or gas form throughout system to
obtain 50 to 80 mg/L residual.

E. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum
15 percent of outlets.

F. Maintain disinfectant in system for 24 hours.
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G. If final disinfectant residual tests less than 25 mg/L, repeat treatment.

H. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

I. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from
water entry, and analyze in accordance with AWWA C651.

31.08 SERVICE CONNECTIONS 

A. Provide new sanitary sewer services. Before commencing work, check invert elevations
required for sewer connections, confirm inverts and ensure that these can be properly
connected with slope for drainage and cover to avoid freezing.

B. Provide new water service complete with approved reduced pressure backflow preventer
and water meter with by-pass valves, pressure reducing valve, and sand strainer.
1. Provide sleeve in wall for service main and support at wall with reinforced concrete

bridge. Calk enlarged sleeve and make watertight with pliable material. Anchor service
main inside to concrete wall.

2. Provide 18 gauge, 0.0478-inch (1.21 mm) galvanized sheet metal sleeve around
service main to 6 inch (150 mm) above floor and 6 feet (1800 mm) minimum below
grade. Size for minimum of 2 inches (50 mm) of loose batt insulation stuffing.

31.09 SCHEDULES 

A. Pipe Hanger Spacing:
1. Metal Piping:

a. Pipe Size:  1/2 inch (15 mm, DN) to 1-1/4 inch (32 mm, DN):
1) Maximum Hanger Spacing:  6.5 ft (2 m).
2) Hanger Rod Diameter:  3/8 inches (9 mm).

b. Pipe Size:  1-1/2 inch (40 mm, DN) to 2 inch (50 mm, DN):
1) Maximum Hanger Spacing:  10 ft (3 m).
2) Hanger Rod Diameter:  3/8 inch (9 mm).

c. Pipe Size:  2-1/2 inch (65 mm, DN) to 3 inch (80 mm, DN):
1) Maximum Hanger Spacing:  10 ft (3 m).
2) Hanger Rod Diameter:  1/2 inch (13 mm).

2. Plastic Piping:
a. All Sizes:

1) Maximum Hanger Spacing:  6 ft (1.8 m).
2) Hanger Rod Diameter:  3/8 inch (9 mm).

END OF SECTION 
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SECTION 221006  
PLUMBING PIPING SPECIALTIES 

PART 1  GENERAL 

32.01 SECTION INCLUDES 

A. Drains.

B. Cleanouts.

C. Hose bibbs.

D. Backwater valves.

E. Backflow preventers.

F. Water hammer arrestors.

G. Mixing valves.

H. Air vents.

I. Floor drain trap seals.

J. Exterior penetration accessories.

K. Fire-rated enclosures.

32.02 RELATED REQUIREMENTS 

A. Section 221005 - Plumbing Piping.

B. Section 223000 - Plumbing Equipment.

C. Section 224000 - Plumbing Fixtures.

D. Section 260583 - Wiring Connections:  Electrical characteristics and wiring connections.

32.03 REFERENCE STANDARDS 

A. ADA Standards - 2010 ADA Standards for Accessible Design 2010.

B. ASME A112.6.3 - Floor Drains 2022.

C. ASME A112.6.4 - Roof, Deck, and Balcony Drains 2022.

D. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers 2023.

E. ASSE 1013 - Performance Requirements for Reduced Pressure Principle Backflow
Prevention Assemblies 2021.

F. ASSE 1019 - Performance Requirements for Wall Hydrant with Backflow Protection and
Freeze Resistance 2011 (Reaffirmed 2016).

G. ASTM B75/B75M - Standard Specification for Seamless Copper Tube 2020.

H. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022.

I. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.

J. NSF 372 - Drinking Water System Components - Lead Content 2022.

K. PDI-WH 201 - Water Hammer Arresters 2017.

PART 2  PRODUCTS 

33.01 GENERAL REQUIREMENTS 

A. Specialties in Potable Water Supply Systems:  Provide products that comply with NSF 61
and NSF 372 for maximum lead content.

33.02 DRAINS 

A. Floor Drains:

B. Floor Drain (FD-1):
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1. ASME A112.6.3; lacquered cast iron or stainless steel, two piece body with double
drainage flange, weep holes, reversible clamping collar, and round, adjustable nickel-
bronze strainer.

C. Shower Channel Drain (SCD-1):  Factory fabricated channel and grate with built in outlet
pipe.
1. Substrate Construction:  Wooden subfloor over joists.
2. Material:  Electropolished stainless steel.

D. Prefabricated Trench Drain (TD-1):  Trench drain system assembled from factory
fabricated, polymer concrete castings in standard lengths and variable depths, with integral
joint flanges and integral grating support rails; includes joint gaskets and grating.
1. Trench Width:  12 inches (305 mm).
2. Trench Section Length:  39 inches (1 m) and 19-1/2 inches (500 mm).
3. Grating Support Rail:  Stainless steel.
4. Accessories:

a. Foul air trap.
b. Oval to round pipe connection.
c. Vertical outlet strainer.

33.03 CLEANOUTS 

A. Cleanouts at Exterior Surfaced Areas (CO-1):
1. Round cast nickel bronze access frame and non-skid cover.

33.04 HOSE BIBBS 

A. Interior Hose Bibbs:
1. Bronze or brass with integral mounting flange, replaceable hexagonal disc, hose

thread spout, chrome-plated where exposed with handwheel, integral vacuum breaker
in compliance with ASSE 1011.

33.05 BACKWATER VALVES 

A. Cast Iron Backwater Valves:  ASME A112.6.4; lacquered cast iron body and cover, brass
valve, extension sleeve, and access cover.

B. Plastic Backwater Valves:  ABS body and valve, extension sleeve, and access cover.

33.06 BACKFLOW PREVENTERS 

A. Reduced Pressure Backflow Preventer Assembly:
1. ASSE 1013; cast bronze body and stainless steel springs; two independently

operating, spring loaded check valves; diaphragm type differential pressure relief valve
located between check valves; third check valve that opens under back pressure in
case of diaphragm failure, and non-threaded vent outlet.

2. Size:  _____ inch (_____ mm) assembly with threaded gate valves.

B. Reduced Pressure Backflow Preventer Assembly:
1. ASSE 1013 and NSF 61 compliant reinforced-nylon body and stainless steel springs;

two independently operating, spring loaded check valves; diaphragm type differential
pressure relief valve located between check valves; third check valve that opens under
back pressure in case of diaphragm failure, integral male test fittings, and non-
threaded vent outlet.

2. Size:  3/4 to 2 inch (20 to 50 mm, DN) assembly with threaded gate valves.
3. Maximum Working Parameters:  175 psi (1,207 kPa) at 180 degrees F (82.2 degrees

C).
4. Accessories:  Provide air gap fitting, lead-free Y-strainer, and test cocks.

33.07 WATER HAMMER ARRESTORS 

A. Water Hammer Arrestors:
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1. Stainless steel construction, bellows type sized in accordance with PDI-WH 201,
precharged suitable for operation in temperature range minus 100 to 300 degrees F
(minus 73 to 149 degrees C) and maximum 250 psi (1700 kPa) working pressure.

33.08 MIXING VALVES 

A. Thermostatic Mixing Valves:
1. Valve:  Chrome-plated cast brass body, stainless steel or copper alloy bellows,

integral temperature adjustment.
2. Accessories:

a. Check valve on inlets.
b. Volume control shut-off valve on outlet.
c. Stem thermometer on outlet.
d. Strainer stop checks on inlets.

3. Cabinet:  16 gauge, 0.0598 inch (1.52 mm) prime-coated steel, for recessed mounting
with keyed lock.

B. Thermostatic Master Mixing Valves:
1. Valve:  Chrome-plated cast brass body, stainless steel or copper alloy bellows,

integral temperature adjustment.
2. Accessories:

a. Check valve on inlets.
b. Volume control shut-off valve on outlet.
c. Stem thermometer on outlet.
d. 3-way ball valve shut-offs.
e. Strainer stop checks on inlets.

C. Thermostatic Zone Valves:
1. Valve:  Brass body, integral temperature adjustment, check valve and strainer.
2. Functional Temperature Range:  100 to 160 degrees F (38 to 71 degrees C), field

adjustable.
3. Accessories:

a. Stem thermometer on inlet.
b. 3-way ball valve shut-offs.
c. Mounting bracket.

33.09 AIR VENTS 

A. Float Type:
1. Brass or semi-steel body, copper, polypropylene, or solid non-metallic float, stainless

steel valve and valve seat; suitable for system operating temperature and pressure;
with isolating valve.

2. Cast iron body and cover, float, bronze pilot valve mechanism suitable for system
operating temperature and pressure; with isolating valve.

33.10 FLOOR DRAIN TRAP SEALS 

A. Description:  Push-fit EPDM or silicone fitting with a one-way membrane.

33.11 EXTERIOR PENETRATION ACCESSORIES 

A. Flashing Panels for Exterior Wall Penetrations:  Premanufactured components and
accessories as required to preserve integrity of building envelope; suitable for conduits and
facade materials to be installed.

B. Sealing Systems for Roof Penetrations:  Premanufactured components and accessories as
required to preserve integrity of roofing system and maintain roof warranty; suitable for
piping, cables, and roofing system to be installed; designed to accommodate existing
penetrations where applicable.

C. Plumbing Ventilation Thru Roof Accessories - Retrofit:



File: AGE: Specifications Job Number 2355 Customer/ Project: RIDOH /662 HARTFORD AVE ADA UPGRADES Date:05DEC23  34

Andre Gill Engineering, LLC  Mechanical Electrical Plumbing, Fire Protection 
Engineering and Design     

Licensed in CA, DC, FL, KY, MA, ME, 
RI, WA & Model Law Engineer 

Tel: (401) 441‐3414  Email: andregill@andregillengineering.com  Web: www.andregillengineering.com 

1. Plumbing Pipe Extension Kit:  Extends roof plumbing pipes above minimum clearance
from roof surface per local codes and Authority Having Jurisdiction (AHJ).

2. Retrofit Cap:  Spun aluminum cap for use with aluminum or PVC plumbing stack.

33.12 FIRE-RATED ENCLOSURES 

A. Provide as required to preserve fire resistance rating of building elements.

PART 3  EXECUTION 

34.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions.

B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with
mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage
system.

C. Install floor cleanouts at elevation to accommodate finished floor.

D. Install approved potable water protection devices on plumbing lines where contamination of
domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems,
premise isolation, irrigation systems, flush valves, interior and exterior hose bibbs.

E. Pipe relief from backflow preventer to nearest drain.

F. Install water hammer arrestors complete with accessible isolation valve on hot and cold
water supply piping to lavatory sinks.

G. Install air chambers on hot and cold water supply piping to each fixture or group of fixtures
(each washroom).  Fabricate same size as supply pipe or 3/4 inch (20 mm) minimum, and
minimum 18 inches (450 mm) long.

END OF SECTION 
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SECTION 223000  
PLUMBING EQUIPMENT 

PART 1  GENERAL 

35.01 SECTION INCLUDES 

A. Commercial gas-fired water heaters.

35.02 REFERENCE STANDARDS 

A. ANSI Z21.10.1 - Gas Water Heaters, Volume I, Storage Water Heaters with Input Ratings of
75,000 Btu Per Hour or Less 2019, with Errata (2020).

B. ANSI Z21.10.3 - Gas-Fired Water Heaters, Volume III, Storage Water Heaters with Input
Ratings Above 75,000 Btu Per Hour, Circulating and Instantaneous 2019.

C. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential
Buildings Most Recent Edition Adopted by Authority Having Jurisdiction, Including All
Applicable Amendments and Supplements.

D. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.

35.03 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

B. Certifications:
1. Water Heaters:  NSF approved.
2. Gas Water Heaters:  ANSI Z21.10.1 and ANSI Z21.10.3.

PART 2  PRODUCTS 

36.01 WATER HEATERS 

A. Commercial Gas-Fired Water Heaters:
1. Type:  Automatic, natural gas-fired, vertical storage.
2. Minimum Efficiency Required:  ASHRAE Std 90.1 I-P.
3. Performance:
4. Tank:  Antimicrobial-infused, enamel-lined, welded steel, ASME labeled; multiple flue

passages, 4-inch (100 mm) diameter inspection port, thermally insulated with
minimum 2 inches (50 mm) glass fiber, encased in corrosion-resistant steel jacket;
baked-on enamel finish; floor shield and legs.

5. Accessories:
a. Water Connections:  Brass.
b. Dip Tube:  Brass.
c. Drain valve.
d. Anode:  Magnesium.
e. Temperature and Pressure Relief Valve:  ASME labeled.

6. Applications:
a. Automatic storage water heater.
b. Automatic circulating tank water heater.

7. Controls:  Automatic water thermostat with temperature range adjustable from 120 to
180 degrees F (49 to 82 degrees C), automatic reset high temperature limiting
thermostat factory set at 195 degrees F (90 degrees C), gas pressure regulator, multi-
ribbon or tubular burner, 100 percent safety shut-off pilot and thermocouple, flue baffle
and draft hood.

END OF SECTION 
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SECTION 224000  
PLUMBING FIXTURES 

PART 1  GENERAL 

37.01 SECTION INCLUDES 

A. Flush valve water closets.

B. Wall hung urinals.

C. Lavatories.

D. Wall-hung, solid surface, multistation lavatory units.

E. Under-lavatory pipe supply covers.

F. Shower receptors.

G. Showers.

H. Mop sinks.

37.02 RELATED REQUIREMENTS 

A. Section 079200 - Joint Sealants:  Sealing joints between fixtures and walls and floors.

B. Section 123600 - Countertops:  Counters for sinks and lavatories.

C. Section 221005 - Plumbing Piping.

D. Section 221006 - Plumbing Piping Specialties.

E. Section 223000 - Plumbing Equipment.

F. Section 260583 - Wiring Connections:  Electrical characteristics and wiring connections.

37.03 REFERENCE STANDARDS 

A. ADA Standards - 2010 ADA Standards for Accessible Design 2010.

B. ASME A112.6.1M - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures for Public
Use 1997 (Reaffirmed 2017).

C. ASME A112.18.1 - Plumbing Supply Fittings 2018, with Errata.

D. ASME A112.18.9 - Protectors/Insulators for Exposed Waste and Supplies on Accessible
Fixtures 2011 (Reaffirmed 2022).

E. ASME A112.19.2 - Ceramic Plumbing Fixtures 2018, with Errata.

F. ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks 2022.

G. ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices 2020.

H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials 2023c.

I. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.

J. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.

K. NSF 372 - Drinking Water System Components - Lead Content 2022.

L. UL (DIR) - Online Certifications Directory Current Edition.

PART 2  PRODUCTS 

38.01 GENERAL REQUIREMENTS 

A. Potable Water Systems:  Provide plumbing fittings and faucets that comply with NSF 61
and NSF 372 for maximum lead content; label pipe and fittings.

B. Water Efficiency:  EPA WaterSense label is required for all water closets, urinals, lavatory
faucets, and showerheads.
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38.02 REGULATORY REQUIREMENTS 

A. Comply with applicable codes for installation of plumbing systems.

B. Comply with UL (DIR) requirements.

C. Perform work in accordance with local health department regulations.

D. Provide certificate of compliance from Authority Having Jurisdiction indicating approval of
installation.

38.03 FLUSH VALVE WATER CLOSETS 

A. Water Closets:
1. Vitreous china, ASME A112.19.2, floor mounted, siphon jet flush action, china bolt

caps.
2. Flush Valve:  Exposed (top spud).
3. Flush Operation:  Sensor operated.
4. Handle Height:  44 inches (1117 mm) or less.
5. Inlet Size:  1-1/2 inches (38 mm).
6. Trapway Outlet:  4 inch (100 mm, DN).
7. Color:  White.

B. Flush Valves:
1. Valve Supply Size:  1 inch (25 mm, DN).
2. Valve Outlet Size:  1-1/2 inches (40 mm, DN).
3. Manual Operated:

a. Type:  ASME A112.18.1 or ASME A112.19.5; diaphragm type complete with
vacuum breaker stops, and accessories.

b. Supplied Volume Capacity:  1.5 gal (5.7 L) per flush.
4. Sensor-Operated:

a. Type:  ASME A112.19.5; chloramine-resistant clog-resistant dual-seat diaphragm
valve complete with vacuum breaker, stops and accessories.

b. Mechanism:  Solenoid-operated piston or electronic motor-actuated operator with
low-voltage powered infrared sensor, and mechanical override or override push
button.

c. Supplied Volume Capacity:  1.2 gal (4.5 L) per flush.

C. Toilet Seats:
1. Plastic:  White finish, open front, extended back, self-sustaining hinge, brass bolts,

with cover.

D. Water Closet Carriers:
1. ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable

spud, lugs for floor and wall attachment, threaded fixture studs with nuts and washers.

38.04 LAVATORIES 

A. Wall-Hung Basin:
1. Vitreous China, Grade A:  ASME A112.19.2; white, rectangular commercial-grade sink

with predrilled holes, rear-center drain, front overflow, and hanger. Size as indicated
on drawings with 4-inch (100 mm) centerset spacing.

2. Carrier:
a. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and

wall attachment, threaded studs for fixture hanger, bearing plate and studs.

B. Drop-In Basin:
1. Vitreous China:  ASME A112.19.2; self-rimming, white, square shape, front overflow,

soap depression, seal of putty, caulking, or concealed vinyl gasket, and white finish.
Size as indicated on drawings with 4-inch (100 mm) centerset spacing.

C. Supply Faucet:
1. Deck Mounted Faucet Manufacturers:



File: AGE: Specifications Job Number 2355 Customer/ Project: RIDOH /662 HARTFORD AVE ADA UPGRADES Date:05DEC23  38

Andre Gill Engineering, LLC  Mechanical Electrical Plumbing, Fire Protection 
Engineering and Design     

Licensed in CA, DC, FL, KY, MA, ME, 
RI, WA & Model Law Engineer 

Tel: (401) 441‐3414  Email: andregill@andregillengineering.com  Web: www.andregillengineering.com 

2. ASME A112.18.1; chrome plated combination supply fitting with pop-up waste, water
economy aerator with maximum flow of 2.2 gpm (8.3 L/min), indexed handles.

D. Metered Faucet:
1. ASME A112.18.1; chrome plated metered mixing faucet with low voltage operated

solenoid operator and infrared sensor, aerator and cover plate, open grid strainer.

E. Sensor Operated Faucet:
1. Spout Style:  Standard.
2. Mixing Valve:  None, single line for tempered water.
3. Water Supply:  3/8 inch (9 mm) compression connections.
4. Aerator:  Vandal resistant, 0.5 gpm (1.89 L/min), laminar flow device.
5. Finish:  Polished chrome.

F. Thermostatic Mixing Valve:
1. ASSE 1070 listed with combination stop, strainer, and check valves, and flexible

stainless steel connectors.
2. Slip-joint P-trap.
3. Braided hot and cold water supply lines.
4. Chrome plated 17 gauge, 0.0538 inch (1.37 mm) brass P-trap with clean-out plug and

arm with escutcheon.

G. Accessories:
1. Chrome-plated 17 gauge, 0.0538 inch (1.37 mm) brass P-trap with clean-out plug and

arm with escutcheon.

H. Lavatory Carrier:
1. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall

attachment, threaded studs for fixture hanger, bearing plate and studs.

I. Accessories:

38.05 WALL-HUNG, SOLID SURFACE, MULTISTATION LAVATORY UNITS 

A. Description:  Rectilinear, level-surface deck, seamless and integral elongated basin, with
stainless steel enclosed pedestal cabinet.

B. Deck and Bowl Material:  Fabricate from molded engineered stone material consisting of
natural quartz, granite, and other minerals in a matrix of thermoset acrylic modified bio-
based polyester resin and meeting requirements of IAPMO Z124.

C. Surface Burning Characteristics:  Smoke developed index less than 450, and flame spread
index less than 25, Class A, when tested in accordance with ASTM E84.

D. Number of Wash Stations:  Three.

E. Unit Length:  _____ inches (_____ mm).

F. Soap Dispenser:
1. Deck-mounted, sensor-operated, chrome-plated plastic, with LED battery and soap

level indicators, battery box and batteries and 27 ounce (798 ml) bottle of 1000 shot
soap.

G. Color:  As selected by Architect from manufacturer's full line.

H. Faucet Drilling:  4 inch (100 mm) centerset drilling.

I. Sensor-Operated Faucets:
1. High profile metering faucet with infrared and external temperature control.
2. Vandal-resistant meeting requirements of ASME A112.18.1 and ADA Standards

compliant.
3. Body:  Polished, chrome-plated commercial solid cast brass, with 4 inch (102 mm)

centerset mounting with anti-rotation trim plate.
4. Tempered Water Supply:  ADA Standards compliant lever on faucet body.
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5. Aerator:  Flow rate of 0.5 gpm (1.8 L/min) at 20 to 80 psi (138 to 552 kPa) operating
range.

6. Sensor Module:  Water conserving, vandal-resistant adjustable sensor unit with timing
turn-off delay and stationary object automatic timed cutoff, with battery diagnostic light,
serviceable from above deck.

7. Power Supply:  6 VDC lithium battery and single 115 VAC plug-in adapter.
8. Thermostatic Mixing Valve:

a. ASSE 1070 listed with combination stop, strainer, and check valves, and flexible
stainless steel connectors.

J. Access Panel:  Stainless steel.

K. Support Frame:  Wall-mounted, heavy gauge, stainless steel.

38.06 UNDER-LAVATORY PIPE SUPPLY COVERS 

A. General:
1. Insulate exposed drainage piping including hot, cold and tempered water supplies

under lavatories or sinks per ADA Standards.
2. Construction:  1/8 inch (3.2 mm) PVC with antimicrobial, antifungal and UV resistant

properties.
a. Comply with ASME A112.18.9 for covers on accessible lavatory piping.
b. Comply with ICC A117.1.

38.07 SHOWERS 

A. Shower Trim:
1. Single Handle:  ASME A112.18.1; lever-handle operated, pressure balanced mixing

valve with integral service stops, bent shower arm with adjustable spray ball joint
shower head with maximum flow, and escutcheon.

B. Shower Valve:
1. Comply with ASME A112.18.1.
2. Provide two-handle, in-wall diverter valve body with integral thermostatic mixing valve

to supply 1.5 gpm (5.6 L/min).

C. Shower Head:
1. ASME A112.18.1; chrome-plated vandal-proof institutional head with integral wall

bracket, built-in 2.5 gpm (0.16 L/s) flow control.

D. Thermostatic Mixing Valve:
1. ASSE 1070 listed with combination stop, strainer, and check valves, and flexible

stainless steel connectors.

38.08 MOP SINKS 

A. Material:  Stainless steel.

B. Type:  Rectilinear.

C. Tiling Flange Construction:  Galvanized steel.

D. Grid Strainer:  Stainless steel; integral; removable.

E. Dimensions:  As indicated on drawings.

F. Accessories:
1. 5 feet (1.5 m) of 1/2 inch (13 mm) diameter plain end reinforced plastic hose.
2. Hose clamp hanger.
3. Mop hanger.

G. Type:  Rectilinear, standard height.

38.09 HOSE BIB BOXES 

A. Material: 316 stainless steel.
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B. Finish:  Satin.

C. Mount in wall fully recessed.

D. Provide with NPT PVC ball valves and fittings.

E. Provide with internal hose drain bracket and waste outlet.

PART 3  EXECUTION 

39.01 EXAMINATION 

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.

B. Verify that electric power is available and of the correct characteristics.

39.02 PREPARATION 

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture
rough-in schedule for particular fixtures.

39.03 INSTALLATION 

A. Install each fixture with trap, easily removable for servicing and cleaning.

B. Provide chrome-plated rigid or flexible supplies to fixtures with loose key stops, reducers,
and escutcheons.

C. Install components level and plumb.

D. Install and secure fixtures in place with wall supports and bolts.

E. Solidly attach water closets to floor with lag screws. Lead flashing is not intended to hold
fixture in place.

39.04 ADJUSTING 

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or
overflow.

39.05 CLEANING 

A. Clean plumbing fixtures and equipment.

B. See Section 017419 - Construction Waste Management and Disposal for additional
requirements.

39.06 PROTECTION 

A. Protect installed products from damage due to subsequent construction operations.

B. Repair or replace damaged products before Date of Substantial Completion.

39.07 SCHEDULES 

A. Fixture Heights:  Install fixtures to heights above finished floor as indicated.
1. Water Closet:

a. Standard:  15 inches (380 mm) to top of bowl rim.
b. Accessible:  18 inches (455 mm) to top of seat.

2. Water Closet Flush Valves:
a. Standard:  11 inches (280 mm) min. above bowl rim.
b. Recessed:  10 inches (255 mm) min. above bowl rim.

3. Lavatory:
a. Standard:  31 inches (785 mm) to top of basin rim.
b. Accessible:  34 inches (865 mm) to top of basin rim.

4. Shower Heads:
a. Adult Male:  69.5 inches (1765 mm) to bottom of head.
b. Adult Female:  64.5 inches (1640 mm) to bottom of head.

B. Fixture Rough-In
1. Water Closet (Flush Valve Type):



File: AGE: Specifications Job Number 2355 Customer/ Project: RIDOH /662 HARTFORD AVE ADA UPGRADES Date:05DEC23  41

Andre Gill Engineering, LLC  Mechanical Electrical Plumbing, Fire Protection 
Engineering and Design     

Licensed in CA, DC, FL, KY, MA, ME, 
RI, WA & Model Law Engineer 

Tel: (401) 441‐3414  Email: andregill@andregillengineering.com  Web: www.andregillengineering.com 

a. Cold Water:  1 Inch (25 mm).
b. Waste:  4 Inch (100 mm).
c. Vent:  2 Inch (50 mm).

2. Lavatory:
a. Hot Water:  1/2 Inch (15 mm).
b. Cold Water:  1/2 Inch (15 mm).
c. Waste:  1-1/2 Inch (40 mm).
d. Vent:  1-1/4 Inch (32 mm).

3. Service Sink:
a. Hot Water:  1/2 Inch (15 mm).
b. Cold Water:  1/2 Inch (15 mm).
c. Waste:  3 Inch (80 mm).
d. Vent:  1-1/2 Inch (40 mm).

4. Shower:
a. Hot Water:  1/2 Inch (15 mm).
b. Cold Water:  1/2 Inch (15 mm).
c. Waste:  1-1/2 Inch (40 mm).
d. Vent:  1-1/4 Inch (32 mm).

END OF SECTION 



File: AGE: Specifications Job Number 2355 Customer/ Project: RIDOH /662 HARTFORD AVE ADA UPGRADES Date:05DEC23  42

Andre Gill Engineering, LLC  Mechanical Electrical Plumbing, Fire Protection 
Engineering and Design     

Licensed in CA, DC, FL, KY, MA, ME, 
RI, WA & Model Law Engineer 

Tel: (401) 441‐3414  Email: andregill@andregillengineering.com  Web: www.andregillengineering.com 

SECTION 230529  
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1  GENERAL 

40.01 SECTION INCLUDES 

A. Support and attachment components.

40.02 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 2023.

C. ASTM A181/A181M - Standard Specification for Carbon Steel Forgings, for General-
Purpose Piping 2023.

D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.

E. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings 1999, with
Editorial Revision (2022).

F. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength
Carbon Steel Plates 2018.

G. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining
Castings for Use at Elevated Temperatures 1999 (Reapproved 2022).

H. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and
Steel 2023.

I. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation 2018, with Amendment (2019).

PART 2  PRODUCTS 

41.01 SUPPORT AND ATTACHMENT COMPONENTS 

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of plumbing work.
2. Provide products listed, classified, and labeled as suitable for the purpose intended,

where applicable.
3. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be
supported with a minimum safety factor of _____.  Include consideration for vibration,
equipment operation, and shock loads where applicable.

4. Steel Components:  Use corrosion resistant materials suitable for the environment
where installed.
a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.

B. Prefabricated Trapeze-Framed Metal Strut Systems:
1. Strut Channel or Bracket Material:
2. Accessories:  Provide bracket covers, cable basket clips, cable tray clips, clamps,

conduit clamps, fire-retarding brackets, j-hooks, protectors, and vibration dampeners.

C. Hanger Rods:
1. Threaded zinc-plated steel unless otherwise indicated.

D. Pipe Supports:
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1. Material:  ASTM A395/A395M ductile iron, ASTM A36/A36M carbon steel, ASTM
A47/A47M malleable iron, ASTM A181/A181M forged steel, or ASTM A283/A283M
steel.

2. Liquid Temperatures Up To 122 degrees F (50 degrees C):
a. Overhead Support:  MSS SP-58 Types 1, 3 through 12.
b. Support From Below:  MSS SP-58 Types 35 through 38.

E. Dielectric Barriers:  Provide between metallic supports and metallic piping and associated
items of dissimilar type; acceptable dielectric barriers include rubber or plastic sheets or
coatings attached securely to pipe or item.

F. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use the anchor and

fastener types indicated for the specified applications.

PART 3  EXECUTION 

42.01 EXAMINATION 

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive support and attachment components.

C. Verify that conditions are satisfactory for installation prior to starting work.

42.02 INSTALLATION 

A. Install products in accordance with manufacturer's instructions.

B. Provide independent support from building structure.  Do not provide support from piping,
ductwork, conduit, or other systems.

C. Unless specifically indicated or approved by Architect, do not provide support from
suspended ceiling support system or ceiling grid.

D. Unless specifically indicated or approved by Architect, do not provide support from roof
deck.

E. Do not penetrate or otherwise notch or cut structural members without approval of
Structural Engineer.

F. Equipment Support and Attachment:
1. Use metal fabricated supports or supports assembled from metal channel (strut) to

support equipment as required.
2. Use metal channel (strut) secured to studs to support equipment surface-mounted on

hollow stud walls when wall strength is not sufficient to resist pull-out.
3. Use metal channel (strut) to support surface-mounted equipment in wet or damp

locations to provide space between equipment and mounting surface.
4. Securely fasten floor-mounted equipment.  Do not install equipment such that it relies

on its own weight for support.

G. Secure fasteners according to manufacturer's recommended torque settings.

H. Remove temporary supports.

END OF SECTION 
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SECTION 230713  
DUCT INSULATION 

PART 1  GENERAL 

43.01 SECTION INCLUDES 

A. Duct insulation.

43.02 RELATED REQUIREMENTS 

A. Section 078400 - Firestopping.

B. Section 230553 - Identification for HVAC Piping and Equipment.

C. Section 233100 - HVAC Ducts and Casings:  Glass fiber ducts.

43.03 REFERENCE STANDARDS 

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus 2021.

B. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications 2013 (Reapproved 2019).

C. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation
2014 (Reapproved 2019).

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials 2023c.

E. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current
Edition, Including All Revisions.

PART 2  PRODUCTS 

44.01 REGULATORY REQUIREMENTS 

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

44.02 GLASS FIBER, FLEXIBLE 

A. Manufacturer:

B. Insulation:  ASTM C553; flexible, noncombustible blanket.
1. K (Ksi) value:  0.36 at 75 degrees F (0.052 at 24 degrees C), when tested in

accordance with ASTM C518.
2. Maximum Service Temperature:  1,200 degrees F (649 degrees C).
3. Maximum Water Vapor Absorption:  5.0 percent by weight.

44.03 GLASS FIBER, RIGID 

A. Insulation:  ASTM C612; rigid, noncombustible blanket.
1. K (Ksi) Value:  0.24 at 75 degrees F (0.036 at 24 degrees C), when tested in

accordance with ASTM C518.
2. Maximum Service Temperature:  450 degrees F (232 degrees C).
3. Maximum Water Vapor Absorption:  5.0 percent.
4. Maximum Density:  8.0 pcf (128 kg/cu m).

PART 3  EXECUTION 

45.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions.

B. Insulated Ducts Conveying Air Below Ambient Temperature:
1. Provide insulation with vapor barrier jackets.
2. Finish with tape and vapor barrier jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
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4. Insulate entire system, including fittings, joints, flanges, fire dampers, flexible
connections, and expansion joints.

C. Insulated Ducts Conveying Air Above Ambient Temperature:
1. Provide with or without standard vapor barrier jacket.
2. Insulate fittings and joints. Where service access is required, bevel and seal ends of

insulation.

D. Ducts Exposed in Mechanical Equipment Rooms or Finished Spaces (below 10 feet above
finished floor) ((below 3 meters above finished floor)):  Finish with canvas jacket sized for
finish painting.

45.02 SCHEDULES 

A. Supply Ducts:

B. Return and Relief Ducts in Mechanical Rooms:

C. Ducts Exposed to Outdoors:

END OF SECTION 
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SECTION 233100  
HVAC DUCTS AND CASINGS 

PART 1  GENERAL 

46.01 SECTION INCLUDES 

A. Metal ducts.

B. Flexible ducts.

46.02 RELATED REQUIREMENTS 

A. Section 233319 - Duct Silencers.

B. Section 233700 - Air Outlets and Inlets:  Fabric air distribution devices.

46.03 REFERENCE STANDARDS 

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2023.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials 2023c.

D. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2024.

E. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2020.

F. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors Current Edition,
Including All Revisions.

PART 2  PRODUCTS 

47.01 GENERAL REQUIREMENTS 

A. Provide UL Class 1 ductwork, fittings, hangers, supports, and appurtenances in accordance
with NFPA 90A and SMACNA (DCS) guidelines unless stated otherwise.

B. Provide metal duct unless otherwise indicated. Fibrous glass duct can be substituted at the
Contractor's option.

C. Acoustical Treatment:  Provide sound-absorbing liners and sectional silencers for metal-
based ducts in compliance with Section 233319.

D. Duct Shape and Material in accordance with Allowed Static Pressure Range:

E. Duct Sealing and Leakage in accordance with Static Pressure Class:

F. Duct Fabrication Requirements:
1. Duct and Fitting Fabrication and Support:  SMACNA (DCS) including specifics for

continuously welded round and oval duct fittings.
2. Use reinforced and sealed sheet-metal materials at recommended gauges for

indicated operating pressures or pressure class.
3. Construct tees, bends, and elbows with radius of not less than 1-1/2 times width of

duct on centerline. Where not possible and where rectangular elbows must be used,
provide airfoil turning vanes of perforated metal with glass fiber insulation.

4. Provide turning vanes of perforated metal with glass fiber insulation when acoustical
lining is indicated.

5. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever
possible; maximum 30 degrees divergence upstream of equipment and 45 degrees
convergence downstream.

6. Provide turning vanes of perforated metal with glass fiber insulation when an
acoustical lining is required.

7. Where ducts are connected to exterior wall louvers and duct outlet is smaller than
louver frame, provide blank-out panels sealing louver area around duct. Use same
material as duct, painted black on exterior side; seal to louver frame and duct.
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47.02 METAL DUCTS 

47.03 METAL DUCTS 

A. Material Requirements:
1. Galvanized Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B,

with G60/Z180 coating.

B. Rectangular Metal Duct:
1. Rectangular Double Wall Insulated:  Rectangular spiral lock seam duct with

galvanized steel outer wall, perforated galvanized steel inner wall; fitting with the solid
inner wall.
a. Insulation:

1) Thickness:  1 inch (25 mm).
2) Material:  Air.

C. Round Metal Ducts:
1. Round Single Wall Duct:  Round lock seam duct with galvanized steel outer wall.
2. Round Connection System:  Interlocking duct connection system in accordance with

SMACNA (DCS).

D. Round Spiral Duct:
1. Round spiral lock seam duct with galvanized steel outer wall.

E. Connectors, Fittings, Sealants, and Miscellaneous:
1. Fittings:  Manufacture with solid inner wall of perforated galvanized steel.
2. Transverse Duct Connection System:  SMACNA "E" rated rigid class connection,

interlocking angle and duct edge connection system with sealant, gasket, cleats, and
corner clips in accordance with SMACNA (DCS).

3. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold
resistant.
a. Type:  Heavy mastic or liquid used alone or with tape, suitable for joint

configuration and compatible with substrates, and recommended by manufacturer
for pressure class of ducts.

b. Surface Burning Characteristics:  Flame spread index of zero and smoke
developed index of zero, when tested in accordance with ASTM E84.

4. Gasket Tape:
a. Provide butyl rubber gasket tape for a flexible seal between transfer duct

connector (TDC), transverse duct flange (TDF), applied flange connections, and
angle ring connections.

5. Hanger Rod:  ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one
end, or continuously threaded.

47.04 FLEXIBLE DUCTS 

A. Flexible Ducts:  UL 181, Class 1, polyethylene film, mechanically fastened and rolled using
galvanized steel to form spiral helix.
1. Insulation:  R6 insulation with polyethylene vapor barrier film.
2. Pressure Rating:  10 in-wc (2.50 kPa) positive and 5 in-wc (1.25 kPa) negative.
3. Maximum Velocity:  5500 fpm (27.9 m/sec).
4. Temperature Range:  Minus 20 degrees F to 250 degrees F (Minus 28 degrees C to

121 degrees C).

PART 3  EXECUTION 

48.01 INSTALLATION 

A. Install, support, and seal ducts in accordance with SMACNA (DCS).

B. Duct sizes indicated are precise inside dimensions. For lined ducts, maintain sizes inside
lining.
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C. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

END OF SECTION 
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SECTION 233700  
AIR OUTLETS AND INLETS 

PART 1  GENERAL 

49.01 SECTION INCLUDES 

A. Diffusers:

B. Rectangular ceiling diffusers.

C. Registers/grilles:
1. Ceiling-mounted, exhaust and return register/grilles.
2. Ceiling-mounted, supply register/grilles.

D. Fabric air distribution devices.

E. Fire-rated enclosures.

49.02 REFERENCE STANDARDS 

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials 2023c.

B. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2024.

C. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems
2024.

D. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current
Edition, Including All Revisions.

E. UL 2518 - Standard for Safety Air Dispersion Systems Current Edition, Including All
Revisions.

PART 2  PRODUCTS 

50.01 RECTANGULAR CEILING DIFFUSERS 

A. Type:  Provide rectangular and square formed adjustable, backpan stamped, core
removable, and multi-louvered ceiling diffusers constructed to maintain 360 degree
discharge air pattern with sectorizing baffles where indicated.

B. Frame:  Provide surface mount, snap-in, inverted T-bar, and spline type. In plaster ceilings,
provide plaster frame and ceiling frame.

C. Fabrication:  Steel with baked enamel finish.

D. Accessories:  Provide radial opposed blade, butterfly, and combination splitter volume
control damper; removable core, sectorizing baffle, safety chain, wire guard, equalizing grid,
operating rod extension, anti-smudging device, and gaskets for surface mounted diffusers
with damper adjustable from diffuser face.

50.02 CEILING SUPPLY REGISTERS/GRILLES 

A. Type:  Streamlined and individually adjustable curved blades to discharge air along face of
grille, one-way deflection.

B. Frame:  1-1/4 inch (32 mm) margin with countersunk screw mounting and gasket.

C. Construction:  Made of aluminum extrusions with factory enamel finish.

D. Construction:  Made of stainless steel.

50.03 CEILING EXHAUST AND RETURN REGISTERS/GRILLES 

A. Type:  Streamlined blades, 3/4 inch (19 mm) minimum depth, 3/4 inch (19 mm) maximum
spacing, with blades set at 45 degrees, vertical face.

B. Frame:  1-1/4 inch (32 mm) margin with countersunk screw mounting.
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C. Fabrication:  Steel with 20 gauge, 0.0359 inch (0.91 mm) minimum frames and 22 gauge,
0.0299 inch (0.76 mm) minimum blades, steel and aluminum with 20 gauge, 0.0359 inch
(0.91 mm) minimum frame, or aluminum extrusions, with factory baked enamel finish.

50.04 FABRIC AIR DISTRIBUTION DEVICES 

A. General Requirements:
1. Diffuser material to comply with ASTM E84, UL 723, UL 2518, NFPA 90A, and NFPA

90B.
2. Air Dispersion Method:
3. Hanger Supports:

50.05 FIRE-RATED ENCLOSURES 

A. Provide as required to preserve fire resistance rating of building elements.

PART 3  EXECUTION 

51.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions.

B. Check location of outlets and inlets and make necessary adjustments in position to comply
with architectural features, symmetry, and lighting arrangement.

END OF SECTION 
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SECTION 260519  
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1  GENERAL 

52.01 SECTION INCLUDES 

A. Single conductor building wire.

B. Metal-clad cable.

C. Wiring connectors.

D. Electrical tape.

E. Heat shrink tubing.

F. Oxide inhibiting compound.

G. Wire pulling lubricant.

H. Cable ties.

52.02 RELATED REQUIREMENTS 

A. Section 078400 - Firestopping.

B. Section 260526 - Grounding and Bonding for Electrical Systems:  Additional requirements
for grounding conductors and grounding connectors.

52.03 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 B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical
Purposes - Annealed and Intermediate Tempers 2005 (Reapproved 2021).

F. ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of 8000
Series Aluminum Alloy for Subsequent Covering or Insulation 2018.

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

H. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes 2020.

I. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

J. NECA 104 - Standard for Installing Aluminum Building Wire and Cable 2012.

K. NECA 120 - Standard for Installing Armored Cable (AC) and Type Metal-Clad (MC) Cable
2018.

L. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical
Energy 2021.

M. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems 2021.

N. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

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.
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Q. UL 267 - Outline of Investigation for Wire-Pulling Compounds Current Edition, Including All
Revisions.

R. UL 486A-486B - Wire Connectors Current Edition, Including All Revisions.

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.

52.04 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70.

52.05 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store conductors and cables in accordance with
manufacturer's instructions.

PART 2  PRODUCTS 

53.01 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. Nonmetallic-sheathed cable is not permitted.

D. Underground feeder and branch-circuit cable is not permitted.

E. Armored cable is not permitted.

F. 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 (1.8 m).

b. Where concealed in hollow stud walls, above accessible ceilings, and under
raised floors for branch circuits up to 20 A.
1) Exception:  Provide single conductor building wire in raceway for circuit

homerun from first outlet to panelboard.
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 damage.
d. For damp, wet, or corrosive locations.

G. Manufactured wiring systems are not permitted.

53.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS 

A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

D. Comply with NEMA WC 70.

E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL
83.

F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
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G. Conductors for Grounding and Bonding:  Also comply with Section 260526.

H. Conductor Material:
1. Provide copper conductors except where aluminum conductors are specifically

indicated. Substitution of aluminum conductors for copper is not permitted.  Conductor
sizes indicated are based on copper unless specifically indicated as
aluminum.  Conductors designated with the abbreviation "AL" indicate aluminum.

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.
4. Aluminum Conductors (only where specifically indicated or permitted for

substitution):  AA-8000 series aluminum alloy conductors recognized by ASTM B800
and compact stranded in accordance with ASTM B801 unless otherwise indicated.

I. Minimum Conductor Size:
1. Branch Circuits:  12 AWG.

a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet (23 m):  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet (46 m):  8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet (46 m):  10 AWG, for voltage drop.

2. Control Circuits:  14 AWG.

J. 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.

53.03 SINGLE CONDUCTOR BUILDING WIRE 

A. Description:  Single conductor insulated wire.

B. Conductor Stranding:
1. Feeders and Branch Circuits:

a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

C. Insulation Voltage Rating:  600 V.

D. Insulation:
1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated

below.
a. Size 4 AWG and Larger:  Type XHHW-2.
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53.04 METAL-CLAD CABLE 

A. 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.

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

C. Insulation Voltage Rating:  600 V.

D. Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2.

E. Grounding:  Full-size integral equipment grounding conductor.

F. Armor:  Steel, interlocked tape.

53.05 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. 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.
3. Connectors for Aluminum Conductors: Use compression connectors.

C. 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. Aluminum Conductors:  Use compression connectors for all connections.
7. Stranded Conductors Size 10 AWG and Smaller:  Use crimped terminals for

connections to terminal screws.

D. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

E. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.

F. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F (105 degrees C) for
standard applications and 302 degrees F (150 degrees C) for high temperature
applications; pre-filled with sealant and listed as complying with UL 486D for damp and wet
locations.

G. Mechanical Connectors:  Provide bolted type or set-screw type.

H. Compression Connectors:  Provide circumferential type or hex type crimp configuration.

I. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable
for connection to be made.

53.06 ACCESSORIES 

A. Electrical Tape:
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1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated;
listed as complying with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to
abrasion, corrosion, and sunlight; suitable for continuous temperature environment up
to 221 degrees F (105 degrees C).

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion, corrosion,
and sunlight; conformable for application down to 0 degrees F (-18 degrees C) and
suitable for continuous temperature environment up to 221 degrees F (105 degrees
C).

3. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape, complying
with ASTM D4388; minimum thickness of 30 mil (0.76 mm); suitable for continuous
temperature environment up to 194 degrees F (90 degrees C) and short-term 266
degrees F (130 degrees C) overload service.

4. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum thickness of
125 mil (3.2 mm); suitable for continuous temperature environment up to 176 degrees
F (80 degrees C).

5. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible,
all-weather vinyl backing; minimum thickness of 90 mil (2.3 mm).

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.

C. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be
installed.

D. Wire Pulling Lubricant:
1. Listed and labeled as complying with UL 267.
2. Suitable for use with conductors/cables and associated insulation/jackets to be

installed.
3. Suitable for use at installation temperature.

E. Cable Ties:  Material and tensile strength rating suitable for application.

PART 3  EXECUTION 

54.01 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.

54.02 PREPARATION 

A. Clean raceways thoroughly to remove foreign materials before installing conductors and
cables.

54.03 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 (3.0 m) of

location indicated.
5. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
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6. 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.

7. 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.

B. Install products in accordance with manufacturer's instructions.

C. Perform work in accordance with NECA 1 (general workmanship).

D. Install aluminum conductors in accordance with NECA 104.

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.
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. Paralleled Conductors:  Install conductors of the same length and terminate in the same
manner.

H. 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.

I. Terminate cables using suitable fittings.
1. 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.

J. Install conductors with a minimum of 12 inches (300 mm) of slack at each outlet.

K. Neatly train and bundle conductors inside boxes, wireways, panelboards and other
equipment enclosures.

L. Group or otherwise identify neutral/grounded conductors with associated ungrounded
conductors inside enclosures in accordance with NFPA 70.

M. 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. Connections for Aluminum Conductors:  Fill connectors with oxide inhibiting compound

where not pre-filled by manufacturer.
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6. Mechanical Connectors:  Secure connections according to manufacturer's
recommended torque settings.

7. Compression Connectors:  Secure connections using manufacturer's recommended
tools and dies.

N. 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.

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.

O. Insulate ends of spare conductors using vinyl insulating electrical tape.

P. 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.

Q. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 078400.

R. 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.

54.04 FIELD QUALITY CONTROL 

A. See Section 014000 - 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 only required for services and feeders. 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 260526  
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

55.01 SECTION INCLUDES 

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

55.02 RELATED REQUIREMENTS 

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables:  Additional
requirements for conductors for grounding and bonding, including conductor color coding.

B. Section 260553 - Identification for Electrical Systems:  Identification products and
requirements.

55.03 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

B. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

C. UL 467 - Grounding and Bonding Equipment Current Edition, Including All Revisions.

PART 2  PRODUCTS 

56.01 GROUNDING AND BONDING REQUIREMENTS 

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

B. Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

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

D. 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 air ducts.

56.02 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.
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B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 260526:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact

with earth.
2) Use bare copper conductors where directly encased in concrete (not in

raceway).

C. Connectors for Grounding and Bonding:
1. Description:  Connectors appropriate for the application and suitable for the

conductors and items to be connected; listed and labeled as complying with UL 467.
2. Unless otherwise indicated, use exothermic welded connections for underground,

concealed and other inaccessible connections.
3. Unless otherwise indicated, use mechanical connectors, compression connectors, or

exothermic welded connections for accessible connections.

PART 3  EXECUTION 

57.01 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 260553.

END OF SECTION 
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SECTION 260529  
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

58.01 SECTION INCLUDES 

A. Support and attachment requirements and components for equipment, conduit, cable,
boxes, and other electrical work.

58.02 RELATED REQUIREMENTS 

A. Section 033000 - Cast-in-Place Concrete:  Concrete equipment pads.

B. Section 260533.13 - Conduit for Electrical Systems:  Additional support and attachment
requirements for conduits.

C. Section 260533.16 - Boxes for Electrical Systems:  Additional support and attachment
requirements for boxes.

D. Section 265100 - Interior Lighting:  Additional support and attachment requirements for
interior luminaires.

58.03 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 2023.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and
Steel 2023.

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.

58.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:
1. Coordinate sizes and arrangement of supports and bases with actual equipment and

components to be installed.
2. Coordinate work to provide additional framing and materials required for installation.
3. Coordinate compatibility of support and attachment components with mounting

surfaces at installed locations.
4. Coordinate arrangement of supports with ductwork, piping, equipment and other

potential conflicts.
5. Notify Architect of 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 cured; see Section 033000.

58.05 QUALITY ASSURANCE 

A. Maintain at project site one copy of each referenced document that prescribes execution
requirements.

58.06 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's
instructions.
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PART 2  PRODUCTS 

59.01 SUPPORT AND ATTACHMENT COMPONENTS 

A. General Requirements:
1. Comply with the following. Where requirements differ, comply with most stringent.

a. NFPA 70.
b. Requirements of authorities having jurisdiction.

2. Provide required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for complete installation of electrical work.

3. Provide products listed, classified, and labeled as suitable for purpose intended, where
applicable.

4. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for load to be
supported. Include consideration for vibration, equipment operation, and shock loads
where applicable.

5. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

6. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

7. Steel Components:  Use corrosion-resistant materials suitable for 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 and clamps suitable for conduit or cable to be
supported.
1. Manufacturers:

a. ABB:  www.electrification.us.abb.com/#sle.
b. Eaton Corporation:  www.eaton.com/#sle.
c. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.
d. HoldRite, a brand of Reliance Worldwide Corporation:  www.holdrite.com/#sle.
e. Substitutions:  See Section 016000 - Product Requirements.

2. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
3. Conduit Clamps:  Bolted type unless otherwise indicated.

C. Outlet Box Supports:  Hangers and brackets suitable for boxes to be supported.

D. Metal Channel/Strut Framing Systems:
1. Manufacturers:

a. ABB:  www.electrification.us.abb.com/#sle.
b. Atkore International Inc; Unistrut:  www.unistrut.us/#sle.
c. Custom Strut and Roll Forming, LLC; _____:  www.customstrut.com/#sle.
d. Eaton Corporation:  www.eaton.com/#sle.
e. Substitutions:  See Section 016000 - Product Requirements.
f. Source Limitations:  Furnish channel/strut and associated fittings, accessories,

and hardware produced by single manufacturer.
2. Description:  Factory-fabricated, continuous-slot, metal channel/strut and associated

fittings, accessories, and hardware required for field assembly of supports.
3. Comply with MFMA-4.

E. Hanger Rods:  Threaded, zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:
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a. Equipment Supports:  1/2-inch (13 mm) diameter.
b. Single Conduit up to 1-inch (27 mm) Trade Size:  1/4-inch (6 mm) diameter.
c. Single Conduit Larger than 1-inch (27 mm) Trade Size:  3/8-inch (10 mm)

diameter.
d. Trapeze Support for Multiple Conduits:  3/8-inch (10 mm) diameter.
e. Outlet Boxes:  1/4-inch (6 mm) diameter.
f. Luminaires:  1/4-inch (6 mm) diameter.

F. Anchors and Fasteners:
1. Manufacturers - Mechanical Anchors:

a. Dewalt:  anchors.dewalt.com/#sle.
b. Hilti, Inc:  www.hilti.com/#sle.
c. ITW Red Head, a division of Illinois Tool Works, Inc:  www.itwredhead.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

2. Unless otherwise indicated and where not otherwise restricted, use anchor and
fastener types indicated for specified applications.

3. Powder-actuated fasteners are not permitted.
4. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC

Evaluation Service, LLC (ICC-ES) for compliance with applicable building code.

PART 3  EXECUTION 

60.01 EXAMINATION 

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive support and attachment components.

C. Verify that conditions are satisfactory for installation prior to starting work.

60.02 INSTALLATION 

A. Install products in accordance with manufacturer's instructions.

B. Install hangers and supports in accordance with NECA 1.

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 Architect, do not provide support from
suspended ceiling support system or ceiling grid.

F. Unless specifically indicated or approved by Architect, 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. Securely fasten floor-mounted equipment. Do not install equipment such that it relies

on its own weight for support.

I. Conduit Support and Attachment:  See Section 260533.13 for additional requirements.

J. Box Support and Attachment:  See Section 260533.16 for additional requirements.
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K. Interior Luminaire Support and Attachment:  See Section 265100 for additional
requirements.

L. Secure fasteners in accordance with manufacturer's recommended torque settings.

M. Remove temporary supports.

60.03 FIELD QUALITY CONTROL 

A. See Section 014000 - Quality Requirements for additional requirements.

B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment
components.

END OF SECTION 
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SECTION 260533.13  
CONDUIT FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

61.01 SECTION INCLUDES 

A. Galvanized steel rigid metal conduit (RMC).

B. Stainless steel rigid metal conduit (RMC).

C. Stainless steel intermediate metal conduit (IMC).

D. Flexible metal conduit (FMC).

E. Liquidtight flexible metal conduit (LFMC).

F. Galvanized steel electrical metallic tubing (EMT).

G. Stainless steel electrical metallic tubing (EMT).

H. Aluminum electrical metallic tubing (EMT).

61.02 RELATED REQUIREMENTS 

A. Section 078400 - Firestopping.

B. Section 260526 - Grounding and Bonding for Electrical Systems.

C. Section 260529 - Hangers and Supports for Electrical Systems.

61.03 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 C80.6 - American National Standard for Electrical Intermediate Metal Conduit 2018.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2020.

F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable 2014.

G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions.

I. UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions.

J. UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless Steel Current
Edition, Including All Revisions.

K. UL 360 - Liquid-Tight Flexible Metal Conduit Current Edition, Including All Revisions.

L. UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions.

M. UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions.

N. UL 797A - Electrical Metallic Tubing - Aluminum and Stainless Steel Current Edition,
Including All Revisions.

O. UL 1242 - Electrical Intermediate Metal Conduit-Steel Current Edition, Including All
Revisions.

P. UL 2419 - Outline of Investigation for Electrically Conductive Corrosion Resistant
Compounds Current Edition, Including All Revisions.

61.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:
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1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to
be installed, including adjustments for conductor sizes increased for voltage drop.

2. Coordinate arrangement of conduits with structural members, ductwork, piping,
equipment, and other potential conflicts.

3. Verify exact conduit termination locations required for boxes, enclosures, and
equipment.

4. Coordinate work to provide roof penetrations that preserve integrity of roofing system
and do not void roof warranty.

5. Notify Architect of 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 between

termination points is complete.

61.05 QUALITY ASSURANCE 

A. Documents at Project Site:  Maintain at project site one copy of manufacturer's instructions
and shop drawings.

B. Product Listing Organization Qualifications:  Organization recognized by OSHA as
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2  PRODUCTS 

62.01 CONDUIT APPLICATIONS 

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA
70, manufacturer's instructions, and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use conduit types indicated
for specified applications. Where more than one listed application applies, comply with most
restrictive requirements. Where conduit type for particular application is not specified, use
galvanized steel rigid metal conduit.

C. Concealed Within Masonry Walls:  Use galvanized steel rigid metal conduit (RMC),
galvanized steel electrical metallic tubing (EMT), stainless steel electrical metallic tubing
(EMT), or aluminum electrical metallic tubing (EMT).

D. Concealed Within Hollow Stud Walls:  Use galvanized steel rigid metal conduit (RMC),
galvanized steel electrical metallic tubing (EMT), stainless steel electrical metallic tubing
(EMT), or aluminum electrical metallic tubing (EMT).

E. Concealed Above Accessible Ceilings:  Use galvanized steel rigid metal conduit (RMC),
galvanized steel electrical metallic tubing (EMT), stainless steel electrical metallic tubing
(EMT), or aluminum electrical metallic tubing (EMT).

F. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit (RMC),
galvanized steel electrical metallic tubing (EMT), or stainless steel electrical metallic tubing
(EMT).

G. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal
conduit (RMC), galvanized steel electrical metallic tubing (EMT), stainless steel electrical
metallic tubing (EMT), or aluminum electrical metallic tubing (EMT).

H. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit
(RMC).
1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 8 feet (2.4 m), except within electrical and communication
rooms or closets.

I. Exposed, Exterior, Not Subject to Severe Physical Damage:  Use galvanized steel rigid
metal conduit (RMC), stainless steel rigid metal conduit (RMC), stainless steel intermediate
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metal conduit (IMC), galvanized steel electrical metallic tubing (EMT), or stainless steel 
electrical metallic tubing (EMT). 

J. Exposed, Exterior, Subject to Severe Physical Damage:  Use galvanized steel rigid metal
conduit (RMC) or stainless steel rigid metal conduit (RMC).
1. Exterior locations subject to severe physical damage include, but are not limited to:

a. Where exposed to vehicular traffic below 20 feet (6.1 m).

K. Flexible Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit
(FMC).
1. Maximum Length:  6 feet (1.8 m).

L. Flexible Connections to Vibrating Equipment:
1. Dry Locations:  Use flexible metal conduit (FMC).
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit (LFMC).
3. Maximum Length:  6 feet (1.8 m) unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Transformers.
b. Motors.

M. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit (FMC), galvanized
steel electrical metallic tubing (EMT), stainless steel electrical metallic tubing (EMT), or
aluminum electrical metallic tubing (EMT).

62.02 CONDUIT - GENERAL REQUIREMENTS 

A. Comply with NFPA 70.

B. 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 mandrel through them.

C. Provide conduit, fittings, supports, and accessories required for complete raceway system.

D. Provide products listed, classified, and labeled as suitable for purpose intended.

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

62.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC) 

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

B. Fittings:
1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and

labeled as complying with UL 514B or UL 6.
2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings,

including set screw and compression/gland types, are not permitted.

62.04 STAINLESS STEEL RIGID METAL CONDUIT (RMC) 

A. Description:  NFPA 70, Type RMC stainless steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6A.

B. Fittings:
1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and

labeled as complying with UL 514B or UL 6A.
2. Material:  Use stainless steel with corrosion resistance equivalent to conduit.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings,

including set screw and compression/gland types, are not permitted.
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62.05 STAINLESS STEEL INTERMEDIATE METAL CONDUIT (IMC) 

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying
with ANSI C80.6 and listed and labeled as complying with UL 1242.

B. Fittings:
1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and

labeled as complying with UL 514B or UL 1242.

62.06 FLEXIBLE METAL CONDUIT (FMC) 

A. Description:  NFPA 70, Type FMC standard-wall steel flexible metal conduit listed and
labeled as complying with UL 1, and listed for use in classified firestop systems.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying

with UL 514B.
2. Material:  Use steel or malleable iron.

62.07 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC) 

A. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying

with UL 514B.
2. Material:  Use steel or malleable iron.

a. Do not use die cast zinc fittings.

62.08 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT) 

A. Description:  NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with
ANSI C80.3 and listed and labeled as complying with UL 797.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying

with UL 514B.
2. Material:  Use steel or malleable iron.

a. Do not use die cast zinc fittings.
3. Connectors and Couplings:  Use compression/gland or set-screw type.

a. Do not use indenter type connectors and couplings.

62.09 STAINLESS STEEL ELECTRICAL METALLIC TUBING (EMT) 

A. Description:  NFPA 70, Type EMT stainless steel electrical metallic tubing complying with
ANSI C80.3 and listed and labeled as complying with UL 797A.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying

with UL 514B.
2. Material:  Use stainless steel with corrosion resistance equivalent to conduit.
3. Connectors and Couplings:  Use compression/gland or set-screw type.
4. Damp or Wet Locations, Where Permitted:  Use fittings listed for use in wet locations.

62.10 ALUMINUM ELECTRICAL METALLIC TUBING (EMT) 

A. Description:  NFPA 70, Type EMT aluminum electrical metallic tubing listed and labeled as
complying with UL 797A.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying

with UL 514B; listed for use with aluminum EMT.
2. Material:  Use aluminum.

a. Do not use die cast zinc fittings.
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3. Connectors and Couplings:  Use compression/gland or set-screw type.
a. Do not use indenter type connectors and couplings.

4. Damp or Wet Locations, Where Permitted:  Use fittings listed for use in wet locations.

62.11 ACCESSORIES 

A. Conduit Joint Compound:  Corrosion-resistant, electrically conductive compound listed as
complying with UL 2419; suitable for use with conduit to be installed.

B. Pull Strings: Use nylon or polyester tape with average breaking strength of not less than
1,250 lbf (5.6 kN).

C. Foam Conduit Sealant:
1. Removable, two-part, closed-cell foam, specifically designed for sealing conduit

openings against water, moisture, gases, and dust.
2. Suitable for use with conductors/cables and associated insulation/jackets to be

installed.
3. Rated to hold minimum of 10 ft (3.0 m) water head pressure.
4. Products:

a. American Polywater Corporation; Polywater AFT Foam Duct
Sealant:  www.polywater.com/#sle.

b. American Polywater Corporation; Polywater FST Foam Duct
Sealant:  www.polywater.com/#sle.

c. Substitutions:  See Section 016000 - Product Requirements.

D. Conduit Mechanical Seals:
1. Listed as complying with UL 514B.
2. Specifically designed for sealing conduit openings against water, moisture, gases, and

dust.
3. Suitable for sealing around conductors/cables to be installed.

E. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of building
elements.

PART 3  EXECUTION 

63.01 INSTALLATION 

A. Install products in accordance with manufacturer's instructions.

B. Install conduit in accordance with NECA 1.

C. Galvanized Steel Rigid Metal Conduit (RMC):  Install in accordance with NECA 101.

D. Intermediate Metal Conduit (IMC):  Install in accordance with NECA 101.

E. Conduit Routing:
1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact routing

required.
3. Conceal conduits unless specifically indicated to be exposed.
4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

5. Arrange conduit to maintain adequate headroom, clearances, and access.
6. Arrange conduit to provide no more than equivalent of four 90-degree bends between

pull points.
7. Arrange conduit to provide no more than 150 feet (46 m) between pull points.
8. Route conduits above water and drain piping where possible.
9. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at

sealing fittings where moisture may collect.
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10. Maintain minimum clearance of 6 inches (150 mm) between conduits and piping for
other systems.

11. Maintain minimum clearance of 12 inches (300 mm) between conduits and hot
surfaces. This includes, but is not limited to:
a. Heaters.
b. Hot water piping.

12. Group parallel conduits in same area on common rack.

F. Conduit Support:
1. Secure and support conduits in accordance with NFPA 70 using suitable supports and

methods approved by authorities having jurisdiction; see Section 260529.
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 nonpenetrating rooftop supports to support conduits routed across rooftops,

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 most stringent requirements.

G. Connections and Terminations:
1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of

galvanized steel conduits prior to making connections.
2. Where two threaded conduits must be joined and neither can be rotated, use three-

piece couplings or split couplings. Do not use running threads.
3. Use suitable adapters where required to transition from one type of conduit to another.
4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of

liquid into connectors.
5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double

lock nuts for dry locations and raintight hubs for wet locations.
6. Provide insulating bushings, insulated throats, or listed metal fittings with smooth,

rounded edges at conduit terminations to protect conductors.
7. Secure joints and connections to provide mechanical strength and electrical continuity.

H. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and

grade beams, without approval of Structural Engineer.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation.

Set sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Where conduits penetrate waterproof membrane, seal as required to maintain integrity

of membrane.
6. Make penetrations for roof-mounted equipment within associated equipment openings

and curbs where possible to minimize roofing system penetrations. Where
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penetrations are necessary, seal as indicated or as required to preserve integrity of 
roofing system and maintain roof warranty. 

7. Install firestopping to preserve fire resistance rating of partitions and other elements;
see Section 078400.

I. 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.

J. Conduit Sealing:
1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is

not limited to:
a. Where conduits enter building from outside.
b. Where service conduits enter building from underground distribution system.
c. Where conduits enter building from underground.
d. Where conduits may transport moisture to contact live parts.

2. Where conduits cross barriers between areas of potential substantial temperature
differential, use foam conduit sealant at accessible point near penetration to prevent
condensation. This includes, but is not limited to:
a. Where conduits pass from outdoors into conditioned interior spaces.
b. Where conduits pass from unconditioned interior spaces into conditioned interior

spaces.

K. Provide pull string in each empty conduit and in conduits where conductors and cables are
to be installed by others. Leave minimum slack of 12 inches (300 mm) at each end.

L. Provide grounding and bonding; see Section 260526.

63.02 FIELD QUALITY CONTROL 

A. See Section 014000 - 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.

END OF SECTION 
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SECTION 260533.16  
BOXES FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

64.01 SECTION INCLUDES 

A. Outlet and device boxes up to 100 cubic inches (1,650 cu cm), including those used as
junction and pull boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches
(1,650 cu cm).

64.02 RELATED REQUIREMENTS 

A. Section 083100 - Access Doors and Panels:  Panels for maintaining access to concealed
boxes.

B. Section 260529 - Hangers and Supports for Electrical Systems.

C. Section 260533.13 - Conduit for Electrical Systems:
1. Conduit bodies and other fittings.
2. Additional requirements for locating boxes to limit conduit length and/or number of

bends between pulling points.

D. Section 260553 - Identification for Electrical Systems:  Identification products and
requirements.

E. Section 262726 - Wiring Devices:
1. Wall plates.
2. Additional requirements for locating boxes for wiring devices.

64.03 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

D. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable 2014.

E. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 2013
(Reaffirmed 2020).

F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current
Edition, Including All Revisions.

H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current
Edition, Including All Revisions.

I. UL 508A - Industrial Control Panels Current Edition, Including All Revisions.

J. UL 514A - Metallic Outlet Boxes Current Edition, Including All Revisions.

64.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping,

equipment, or other potential obstructions within the dedicated equipment spaces and
working clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of
conductors, clamps, support fittings, and devices, calculated according to NFPA 70.
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4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated.
8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

64.05 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70.

PART 2  PRODUCTS 

65.01 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 (1,650 cu cm), 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 suitable concrete type boxes where flush-mounted in concrete.
4. Use suitable masonry type boxes where flush-mounted in masonry walls.
5. Use raised covers suitable for the type of wall construction and device configuration

where required.
6. Use shallow boxes where required by the type of wall construction.
7. Do not use "through-wall" boxes designed for access from both sides of wall.
8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL

514A.
9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL

514A; furnish with threaded hubs.
10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and

weight of load to be supported; furnished with fixture stud to accommodate mounting
of luminaire where required.

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not
use field-connected gangable boxes unless specifically indicated or permitted.

12. Minimum Box Size, Unless Otherwise Indicated:
a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by

1-1/2 inch deep (100 by 38 mm) trade size.
13. Wall Plates:  Comply with Section 262726.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches
(1,650 cu cm):
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL

508A.
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2. NEMA 250 Environment Type, Unless Otherwise Indicated:
a. Indoor Clean, Dry Locations:  Type 1, painted steel.
b. Outdoor Locations:  Type 3R, painted steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm):
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

PART 3  EXECUTION 

66.01 EXAMINATION 

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive boxes.

C. Verify that conditions are satisfactory for installation prior to starting work.

66.02 INSTALLATION 

A. Install products in accordance with manufacturer's instructions.

B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable,
NECA 130, including mounting heights specified in those standards where mounting
heights are not indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.

E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage
systems.

F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.

G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are
indicated or permitted.

H. Box Locations:
1. Locate boxes to be accessible. Provide access panels in accordance with Section

083100 as required where approved by the Architect.
2. Unless dimensioned, box locations indicated are approximate.
3. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 262726.
4. Locate boxes so that wall plates do not span different building finishes.
5. Locate boxes so that wall plates do not cross masonry joints.
6. Unless otherwise indicated, where multiple outlet boxes are installed at the same

location at different mounting heights, install along a common vertical center line.
7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide

minimum 6 inches (150 mm) horizontal separation unless otherwise indicated.
8. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire

resistance will not be reduced.
9. Locate junction and pull boxes as indicated, as required to facilitate installation of

conductors, and to limit conduit length and/or number of bends between pulling points
in accordance with Section 260533.13.

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.

I. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 260529 using

suitable supports and methods approved by the authority having jurisdiction.
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2. Provide independent support from building structure except for cast metal boxes (other
than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

J. Install boxes plumb and level.

K. Flush-Mounted Boxes:
1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc.

so that front edge of box or associated raised cover is not set back from finished
surface more than 1/4 inch (6 mm) 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 (3 mm) at the edge of the box.

L. Install boxes as required to preserve insulation integrity.

M. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

N. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 078400.

O. Close unused box openings.

P. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

Q. Provide grounding and bonding in accordance with Section 260526.

R. Identify boxes in accordance with Section 260553.

66.03 CLEANING 

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

END OF SECTION 



File: AGE: Specifications Job Number 2355 Customer/ Project: RIDOH /662 HARTFORD AVE ADA UPGRADES Date:05DEC23  75

Andre Gill Engineering, LLC  Mechanical Electrical Plumbing, Fire Protection 
Engineering and Design     

Licensed in CA, DC, FL, KY, MA, ME, 
RI, WA & Model Law Engineer 

Tel: (401) 441‐3414  Email: andregill@andregillengineering.com  Web: www.andregillengineering.com 

SECTION 260553  
IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

67.01 SECTION INCLUDES 

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Voltage markers.

E. Warning signs and labels.

67.02 RELATED REQUIREMENTS 

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for
power conductors and cables 600 V and less; vinyl color coding electrical tape.

67.03 REFERENCE STANDARDS 

A. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

B. UL 969 - Marking and Labeling Systems Current Edition, Including All Revisions.

PART 2  PRODUCTS 

68.01 IDENTIFICATION REQUIREMENTS 

A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
a. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within

sight of equipment.
4) Use typewritten circuit directory to identify load(s) served for panelboards

with a door. Identify spares and spaces using pencil.
5) For power panelboards without a door, use identification nameplate to

identify load(s) served for each branch device. Do not identify spares and
spaces.

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. 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. Industrial control panels.
c. Motor control centers.
d. Elevator control panels.
e. Industrial machinery.

4. 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.

B. Identification for Conductors and Cables:



File: AGE: Specifications Job Number 2355 Customer/ Project: RIDOH /662 HARTFORD AVE ADA UPGRADES Date:05DEC23  76

Andre Gill Engineering, LLC  Mechanical Electrical Plumbing, Fire Protection 
Engineering and Design     

Licensed in CA, DC, FL, KY, MA, ME, 
RI, WA & Model Law Engineer 

Tel: (401) 441‐3414  Email: andregill@andregillengineering.com  Web: www.andregillengineering.com 

1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 260519.
2. Use identification nameplate or identification label to identify color code for

ungrounded and grounded power conductors inside door or enclosure at each piece of
feeder or branch-circuit distribution equipment when premises has feeders or branch
circuits served by more than one nominal voltage system.

68.02 IDENTIFICATION NAMEPLATES AND LABELS 

A. Identification Nameplates:
1. Materials:

a. Indoor Clean, Dry Locations:  Use plastic nameplates.
2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch (1.6 mm);
engraved text.

3. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1
inch (25 mm) high; Four, located at corners for larger sizes.

B. Identification Labels:
1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and

abrasion resistant.
2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text

unless otherwise indicated.

C. Format for Receptacle Identification:
1. Minimum Size:  3/8 inch (10 mm) by 1.5 inches (38 mm).
2. Legend:  Power source and circuit number or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch (5 mm).
5. Color:  Black text on clear background.

68.03 WIRE AND CABLE MARKERS 

A. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-
around self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on,
or vinyl split sleeve type markers suitable for the conductor or cable to be identified.

B. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable
ties.

C. Legend:  Power source and circuit number or other designation indicated.

D. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise
indicated.

E. Minimum Text Height:  1/8 inch (3 mm).

F. Color:  Black text on white background unless otherwise indicated.

68.04 VOLTAGE MARKERS 

A. Minimum Size:

B. Legend:

C. Color:  Black text on orange background unless otherwise indicated.

68.05 WARNING SIGNS AND LABELS 

A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

B. Warning Signs:
1. Materials:

a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-adhesive
vinyl signs.

b. Outdoor Locations:  Use factory pre-printed rigid aluminum signs.
2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners.
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3. Minimum Size:  7 by 10 inches (178 by 254 mm) unless otherwise indicated.

C. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-

adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced
using materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and
accessories recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches (51 mm by 102 mm) unless otherwise indicated.

PART 3  EXECUTION 

69.01 PREPARATION 

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

69.02 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. Conductors and Cables:  Legible from the point of access.

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. Secure rigid signs using stainless steel screws.

G. Mark all handwritten text, where permitted, to be neat and legible.

END OF SECTION 
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SECTION 260583  
WIRING CONNECTIONS 

PART 1  GENERAL 

70.01 SECTION INCLUDES 

A. Electrical connections to equipment.

70.02 RELATED REQUIREMENTS 

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables.

B. Section 260533.13 - Conduit for Electrical Systems.

C. Section 260533.16 - Boxes for Electrical Systems.

D. Section 262726 - Wiring Devices.

70.03 REFERENCE STANDARDS 

A. NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed 2020).

B. NEMA WD 6 - Wiring Devices - Dimensional Specifications 2021.

C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

70.04 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

PART 2  PRODUCTS 

71.01 MATERIALS 

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for
equipment.
1. Colors:  Comply with NEMA WD 1.
2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified

equipment grounding conductor, suitable for use in damp locations.
3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch

circuit overcurrent protection.

B. Wiring Devices:  As specified in Section 262726.

C. Flexible Conduit:  As specified in Section 260533.13.

D. Wire and Cable:  As specified in Section 260519.

E. Boxes:  As specified in Section 260533.16.

71.02 EQUIPMENT CONNECTIONS 

PART 3  EXECUTION 

72.01 EXAMINATION 

A. Verify that equipment is ready for electrical connection, wiring, and energization.

72.02 ELECTRICAL CONNECTIONS 

A. Make electrical connections in accordance with equipment manufacturer's instructions.

B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible
conduit with watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable for
temperatures encountered.

D. Provide receptacle outlet to accommodate connection with attachment plug.

E. Provide cord and cap where field-supplied attachment plug is required.
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F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and
equipment connection boxes.

G. Install disconnect switches, controllers, control stations, and control devices to complete
equipment wiring requirements.

H. Install terminal block jumpers to complete equipment wiring requirements.

I. Install interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

END OF SECTION 
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SECTION 260923  
LIGHTING CONTROL DEVICES 

PART 1  GENERAL 

73.01 SECTION INCLUDES 

A. Occupancy sensors.

B. Lighting contactors.

73.02 RELATED REQUIREMENTS 

A. Section 260529 - Hangers and Supports for Electrical Systems

B. Section 260533.16 - Boxes for Electrical Systems.

C. Section 262726 - Wiring Devices:  Devices for manual control of lighting, including wall
switches, wall dimmers, and fan speed controllers.

73.03 REFERENCE STANDARDS 

A. 47 CFR 15 - Radio Frequency Devices current edition.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

C. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

E. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts 2008 (Reaffirmed 2020).

F. NEMA ICS 6 - Industrial Control and Systems:  Enclosures 1993 (Reaffirmed 2016).

G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules Current
Edition, Including All Revisions.

I. UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and Motor-
starters - Electromechanical Contactors and Motor-starters Current Edition, Including All
Revisions.

73.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:
1. Coordinate the placement of lighting control devices with millwork, furniture,

equipment, etc. installed under other sections or by others.
2. Coordinate the placement of wall switch occupancy sensors with actual installed door

swings.
3. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or

other potential obstructions to motion detection coverage installed under other
sections or by others.

4. Notify Architect of any conflicts or deviations from Contract Documents to obtain
direction prior to proceeding with work.

B. Sequencing:
1. Do not install lighting control devices until final surface finishes and painting are

complete.

73.05 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Include ratings, configurations, standard wiring diagrams, dimensions,
colors, service condition requirements, and installed features.
1. Occupancy Sensors:  Include detailed motion detection coverage range diagrams.

C. Shop Drawings:
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1. Occupancy Sensors:  Provide lighting plan indicating location, model number, and
orientation of each occupancy sensor and associated system component.

D. Field Quality Control Reports.

E. Manufacturer's Installation Instructions:  Include application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Operation and Maintenance Data:  Include detailed information on device programming and
setup.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.

H. Project Record Documents:  Record actual installed locations and settings for lighting
control devices.

73.06 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.

73.07 DELIVERY, STORAGE, AND PROTECTION 

A. Store products in a clean, dry space in original manufacturer's packaging in accordance
with manufacturer's written instructions until ready for installation.

73.08 FIELD CONDITIONS 

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

73.09 WARRANTY 

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

B. Provide two year manufacturer warranty for all occupancy sensors.

PART 2  PRODUCTS 

74.01 LIGHTING CONTROL DEVICES -  GENERAL REQUIREMENTS 

A. Provide products listed, classified, and labeled as suitable for the purpose intended.

B. Unless specifically indicated to be excluded, provide all required conduit, wiring,
connectors, hardware, components, accessories, etc. as required for a complete operating
system.

74.02 OCCUPANCY SENSORS 

A. Manufacturers:
1. Acuity Brands, Inc:  www.acuitybrands.com/#sle.
2. Legrand North America, Inc:  www.legrand.us/#sle.
3. Substitutions:  See Section 016000 - Product Requirements.

B. All Occupancy Sensors:
1. Description:  Factory-assembled commercial specification grade devices for indoor

use capable of sensing both major motion, such as walking, and minor motion, such
as small desktop level movements, according to published coverage areas, for
automatic control of load indicated.

2. Sensor Technology:
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a. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors:  Designed to
detect occupancy using a combination of both passive infrared and ultrasonic
technologies.

3. Provide LED to visually indicate motion detection with separate color LEDs for each
sensor type in dual technology units.

4. Operation:  Unless otherwise indicated, occupancy sensor to turn load on when
occupant presence is detected and to turn load off when no occupant presence is
detected during an adjustable turn-off delay time interval.

5. Turn-Off Delay:  Field adjustable, with time delay settings up to 30 minutes.
6. Compatibility (Non-Dimming Sensors):  Suitable for controlling incandescent lighting,

low-voltage lighting with electronic and magnetic transformers, fluorescent lighting with
electronic and magnetic ballasts, and fractional motor loads, with no minimum load
requirements.

7. Load Rating for Line Voltage Occupancy Sensors:  As required to control the load
indicated on drawings.

8. Where wired sensors are indicated, wireless sensors are acceptable provided that all
components and wiring modifications necessary for proper operation are included.

9. Wireless Sensors:
a. RF Range:  30 feet (9 m) through typical construction materials.
b. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI)

Limits:  Comply with FCC requirements of 47 CFR 15, for Class B application.
c. Power:  Battery-operated with minimum ten-year battery life.

C. Wall Switch Occupancy Sensors:
1. All Wall Switch Occupancy Sensors:

a. Description:  Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees,
integrated manual control capability, and no leakage current to load in off mode.

b. Operation:  Field selectable to operate either as occupancy sensor (automatic
on/off) or as vacancy sensor (manual-on/automatic off).

c. Manual-Off Override Control:  When used to turn off load while in automatic-on
mode, unit to revert back to automatic mode after no occupant presence is
detected during the delayed-off time interval.

d. Finish:  Match finishes specified for wiring devices in Section 262726, unless
otherwise indicated.

e. Provide vandal resistant lenses for passive infrared (PIR) and dual technology
wall switch occupancy sensors where indicated.

2. Passive Infrared/Ultrasonic Dual Technology Wall Switch Occupancy
Sensors:  Capable of detecting motion within an area of 900 square feet (83.6 sq m).

D. Ceiling Mounted Occupancy Sensors:
1. All Ceiling Mounted Occupancy Sensors:

a. Description:  Low profile occupancy sensors designed for ceiling installation.
b. Unless otherwise indicated or required to control the load indicated on drawings,

provide low voltage units, for use with separate compatible accessory power
packs.

c. Occupancy sensor to be field selectable as either manual-on/automatic-off or
automatic on/off.

d. Finish:  White unless otherwise indicated.
2. Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Occupancy Sensors:

a. Standard Range Sensors:  Capable of detecting motion within an area of 450
square feet (41.8 sq m) at a mounting height of 9 feet (2.7 m), with a field of view
of 360 degrees.

b. Extended Range Sensors:  Capable of detecting motion within an area of 1,200
square feet (111.5 sq m) at a mounting height of 9 feet (2.7 m), with a field of
view of 360 degrees.
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E. Power Packs for Low Voltage Occupancy Sensors:
1. Description:  Plenum rated, self-contained low voltage class 2 transformer and relay

compatible with specified low voltage occupancy sensors for switching of line voltage
loads.

2. Provide quantity and configuration of power and slave packs with all associated wiring
and accessories as required to control the load indicated on drawings.

3. Input Supply Voltage:  Dual rated for 120/277 V ac.
4. Load Rating:

a. Incandescent Load:  Not less than 15 A.
b. Fluorescent Load:  Not less than 20 A.

F. Power Packs for Wireless Occupancy Sensors:
1. Description:  Plenum rated, self-contained relay compatible with specified wireless

occupancy sensors for switching of line voltage loads.
2. Input Supply Voltage:  Dual rated for 120/277 V ac.
3. Load Rating:

a. General Purpose Load:  Not less than 16 A.
4. Provide auxiliary contact closure output where indicated.

74.03 LIGHTING CONTACTORS 

A. Description:  Magnetic lighting contactors complying with NEMA ICS 2, and listed and
labeled as complying with UL 60947-1 and UL 60947-4-1; noncombination type unless
otherwise indicated; ratings, configurations and features as indicated on the drawings.

B. Short Circuit Current Rating:
1. Provide contactors with listed short circuit current rating not less than the available

fault current at the installed location as indicated on the drawings.

C. Enclosures:
1. Comply with NEMA ICS 6.
2. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the

following installation locations:
3. Finish:  Manufacturer's standard unless otherwise indicated.

PART 3  EXECUTION 

75.01 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 openings for outlet boxes are neatly cut and will be completely covered by
devices or 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
lighting control devices.

F. Verify that the service voltage and ratings of lighting control devices are appropriate for the
service voltage and load requirements at the location to be installed.

G. Verify that conditions are satisfactory for installation prior to starting work.

75.02 INSTALLATION 

A. Install lighting control devices in accordance with NECA 1 (general workmanship) and,
where applicable, NECA 130, including mounting heights specified in those standards
unless otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 260533.16 as required for
installation of lighting control devices provided under this section.
1. Mounting Heights:  Unless otherwise indicated, as follows:
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a. Wall Switch Occupancy Sensors:  48 inches (1.2 m) above finished floor.
2. Locate wall switch occupancy sensors on strike side of door with edge of wall plate 3

inches (80 mm) from edge of door frame. Where locations are indicated otherwise,
notify Architect to obtain direction prior to proceeding with work.

C. Install lighting control devices in accordance with manufacturer's instructions.

D. Unless otherwise indicated, connect lighting control device grounding terminal or conductor
to branch circuit equipment grounding conductor and to outlet box with bonding jumper.

E. Install lighting control devices plumb and level, and held securely in place.

F. Where required and not furnished with lighting control device, provide wall plate in
accordance with Section 262726.

G. Provide required supports in accordance with Section 260529.

H. Where applicable, install lighting control devices and associated wall plates to fit completely
flush to mounting surface 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.

I. Occupancy Sensor Locations:
1. Location Adjustments:  Locations indicated are diagrammatic and only intended to

indicate which rooms or areas require devices. Provide quantity and locations as
required for complete coverage of respective room or area based on manufacturer's
recommendations for installed devices.

2. Locate ultrasonic and dual technology passive infrared/ultrasonic occupancy sensors
a minimum of 4 feet (1.2 m) from air supply ducts or other sources of heavy air flow
and as per manufacturer's recommendations, in order to minimize false triggers.

J. Unless otherwise indicated, install power packs for lighting control devices above
accessible ceiling or above access panel in inaccessible ceiling near the sensor location.

75.03 FIELD QUALITY CONTROL 

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect each lighting control device for damage and defects.

C. Test occupancy sensors to verify proper operation, including time delays and ambient light
thresholds where applicable. Verify optimal coverage for entire room or area. Record test
results in written report to be included with submittals.

D. Correct wiring deficiencies and replace damaged or defective lighting control devices.

75.04 ADJUSTING 

A. Adjust devices and wall plates to be flush and level.

B. Adjust occupancy sensor settings to minimize undesired activations while optimizing energy
savings, and to achieve desired function as indicated or as directed by Architect.

C. Where indicated or as directed by Architect, install factory masking material or adjust
integral blinders on passive infrared (PIR) and dual technology occupancy sensor lenses to
block undesired motion detection.

D. Adjust time switch settings to achieve desired operation schedule as indicated or as
directed by Architect. Record settings in written report to be included with submittals.

75.05 CLEANING 

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

75.06 CLOSEOUT ACTIVITIES 

A. See Section 017800 - Closeout Submittals, for closeout submittals.
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B. Demonstration:  Demonstrate proper operation of lighting control devices to Architect, and
correct deficiencies or make adjustments as directed.

C. Training:  Train Owner's personnel on operation, adjustment, programming, and
maintenance of lighting control devices.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Provide minimum of two hours of training.
3. Location:  At project site.

END OF SECTION 
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SECTION 262416 
PANELBOARDS 

PART 1  GENERAL 

76.01 SECTION INCLUDES 

A. Lighting and appliance panelboards.

B. Overcurrent protective devices for panelboards.

76.02 RELATED REQUIREMENTS 

A. Section 260526 - Grounding and Bonding for Electrical Systems.

B. Section 260529 - Hangers and Supports for Electrical Systems.

C. Section 260553 - Identification for Electrical Systems:  Identification products and
requirements.

76.03 REFERENCE STANDARDS 

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service 2013e, with
Amendment (2017).

B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

C. NECA 407 - Standard for Installing and Maintaining Panelboards 2015.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

E. NEMA PB 1 - Panelboards 2011.

F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of
Panelboards Rated 1000 Volts or Less 2023.

G. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems 2021.

H. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current
Edition, Including All Revisions.

J. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current
Edition, Including All Revisions.

K. UL 67 - Panelboards Current Edition, Including All Revisions.

L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures Current Edition, Including All Revisions.

M. UL 943 - Ground-Fault Circuit-Interrupters Current Edition, Including All Revisions.

76.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping,

equipment, or other potential obstructions within the dedicated equipment spaces and
working clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted panelboards where indicated.

4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.
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76.05 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
panelboards, enclosures, overcurrent protective devices, and other installed components
and accessories.
1. Include characteristic trip curves for each type and rating of overcurrent protective

device upon request.

C. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit
entry locations, conductor terminal information, and installed features and accessories.
1. Include dimensioned plan and elevation views of panelboards and adjacent equipment

with all required clearances indicated.
2. Include wiring diagrams showing all factory and field connections.
3. Clearly indicate whether proposed short circuit current ratings are fully rated or, where

acceptable, series rated systems.
4. Include documentation of listed series ratings upon request.

D. Source Quality Control Test Reports:  Include reports for tests designated in NEMA PB 1 as
routine tests.

E. Field Quality Control Test Reports.

F. Project Record Documents:  Record actual installed locations of panelboards and actual
installed circuiting arrangements.

G. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Panelboard Keys:  Two of each different key.

76.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified
in this section with minimum three years documented experience.

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

76.07 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's
instructions and NECA 407.

B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy
canvas or heavy plastic cover to protect units from dirt, water, construction debris, and
traffic.

C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
panelboard internal components, enclosure, and finish.

76.08 FIELD CONDITIONS 

A. Maintain ambient temperature within the following limits during and after installation of
panelboards:
1. Panelboards Containing Circuit Breakers:  Between 23 degrees F (-5 degrees C) and

104 degrees F (40 degrees C).

PART 2  PRODUCTS 

77.01 PANELBOARDS - GENERAL REQUIREMENTS 

A. Provide products listed, classified, and labeled as suitable for the purpose intended.
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B. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1. Altitude:  Less than 6,600 feet (2,000 m).
2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F (-5 degrees C)
and 104 degrees F (40 degrees C).

C. Short Circuit Current Rating:
1. Provide panelboards with listed short circuit current rating not less than the available

fault current at the installed location as indicated on the drawings.

D. Mains:  Configure for top or bottom incoming feed as indicated or as required for the
installation.

E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.

F. Bussing:  Sized in accordance with UL 67 temperature rise requirements.
1. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug

for each feeder and branch circuit equipment grounding conductor.

G. Conductor Terminations:  Suitable for use with the conductors to be installed.

H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL
50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the

following installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

2. Boxes:  Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.

3. Fronts:
a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal

rough opening.
c. Finish for Painted Steel Fronts:  Manufacturer's standard grey unless otherwise

indicated.
4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

I. Future Provisions:  Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

77.02 LIGHTING AND APPLIANCE PANELBOARDS 

A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or

copper conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective

devices.
2. Phase and Neutral Bus Material:  Aluminum.
3. Ground Bus Material:  Aluminum.

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.

E. Enclosures:
1. Provide surface-mounted or flush-mounted enclosures as indicated.
2. Provide clear plastic circuit directory holder mounted on inside of door.
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77.03 OVERCURRENT PROTECTIVE DEVICES 

A. Molded Case Circuit Breakers:
1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating

circuit breakers listed and labeled as complying with UL 489, and complying with FS
W-C-375 where applicable; ratings, configurations, and features as indicated on the
drawings.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short

circuit current rating indicated, but not less than:
1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.
2) 14,000 rms symmetrical amperes at 480 VAC.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less
than the short circuit current rating indicated.

3. Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time
tripping element for overload protection and magnetic instantaneous tripping element
for short circuit protection.

5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
6. Provide the following circuit breaker types where indicated:

a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers:  Listed as complying with
UL 943, class A for protection of personnel.

7. Do not use tandem circuit breakers.
8. Do not use handle ties in lieu of multi-pole circuit breakers.

77.04 SOURCE QUALITY CONTROL 

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Factory test panelboards according to NEMA PB 1.

PART 3  EXECUTION 

78.01 EXAMINATION 

A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of the panelboards and associated components
are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive panelboards.

D. Verify that conditions are satisfactory for installation prior to starting work.

78.02 INSTALLATION 

A. Perform work in accordance with NECA 1 (general workmanship).

B. Install products in accordance with manufacturer's instructions.

C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.

D. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

E. Provide required support and attachment in accordance with Section 260529.

F. Install panelboards plumb.

G. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and
rough opening completely covered.

H. Mount panelboards such that the highest position of any operating handle for circuit
breakers or switches does not exceed 79 inches (2000 mm) above the floor or working
platform.
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I. Provide minimum of three spare 1 inch (27 mm) trade size conduits out of each flush-
mounted panelboard stubbed into accessible space above ceiling and below floor.

J. Provide grounding and bonding in accordance with Section 260526.

K. Install all field-installed branch devices, components, and accessories.

L. Provide filler plates to cover unused spaces in panelboards.

M. Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-
energizing essential loads where indicated. Also provide for the following:
1. Emergency and night lighting circuits.

N. Identify panelboards in accordance with Section 260553.

78.03 FIELD QUALITY CONTROL 

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section
7.6.1.1 for all main circuit breakers and circuit breakers larger than _____ amperes. Tests
listed as optional are not required.

D. Test GFCI circuit breakers to verify proper operation.

E. Correct deficiencies and replace damaged or defective panelboards or associated
components.

78.04 ADJUSTING 

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

B. Adjust alignment of panelboard fronts.

78.05 CLEANING 

A. Clean dirt and debris from panelboard enclosures and components according to
manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION 
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SECTION 262726  
WIRING DEVICES 

PART 1  GENERAL 

79.01 SECTION INCLUDES 

A. Wall switches.

B. Receptacles.

C. Wall plates and covers.

79.02 RELATED REQUIREMENTS 

A. Section 260533.16 - Boxes for Electrical Systems.

B. Section 260923 - Lighting Control Devices:  Devices for automatic control of lighting,
including occupancy sensors, in-wall time switches, and in-wall interval timers.

79.03 REFERENCE STANDARDS 

A. FS W-C-596 - Connector, Electrical, Power, General Specification for 2014h, with
Amendments (2017).

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification)
2014g, with Amendment (2017).

C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

D. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.

E. NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed 2020).

F. NEMA WD 6 - Wiring Devices - Dimensional Specifications 2021.

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.

79.04 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

PART 2  PRODUCTS 

80.01 WIRING DEVICES - GENERAL REQUIREMENTS 

A. Provide wiring devices suitable for intended use with ratings adequate for load served.

B. Wiring Device Applications:
1. Receptacles Installed Outdoors or in Damp or Wet Locations:  Use weather-resistant

GFCI receptacles with weatherproof covers.
2. Provide GFCI protection for:

a. Receptacles installed within 6 feet (1.8 m) of sinks.
b. Receptacles installed in kitchens.
c. Receptacles serving electric drinking fountains.

C. Wiring Device Finishes:
1. Provide wiring device finishes as described below, unless otherwise indicated.
2. Wiring Devices, Unless Otherwise Indicated:  White with white nylon wall plate.
3. Wiring Devices Installed in Finished Spaces:  White with white nylon wall plate.
4. Wiring Devices Installed in Wet or Damp Locations:  White with weatherproof cover.
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80.02 WALL SWITCHES 

A. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap
switches with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed
as complying with UL 20 and where applicable, FS W-S-896; types as indicated on the
drawings.
1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp

for back wiring with separate ground terminal screw.

B. Standard Wall Switches:  Industrial specification grade, 20 A, 120/277 V with standard
toggle type switch actuator and maintained contacts; single pole single throw, double pole
single throw, three way, or four way as indicated on the drawings.

C. Locking Wall Switches:  Industrial specification grade, 20 A, 120/277 V with lever type
keyed switch actuator and maintained contacts; switches keyed alike; single pole single
throw, double pole single throw, three way, or four way as indicated on the drawings.

80.03 RECEPTACLES 

A. 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.

B. Convenience Receptacles:
1. Standard Convenience Receptacles:  Industrial specification grade, 20A, 125V, NEMA

5-20R; single or duplex as indicated on the drawings.
2. Weather Resistant Convenience Receptacles:  Industrial specification grade, 20A,

125V, NEMA 5-20R, listed and labeled as weather resistant type complying with UL
498 Supplement SD suitable for installation in damp or wet locations; single or duplex
as indicated on the drawings.

C. GFCI Receptacles:
1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection

and light to indicate ground fault tripped condition and loss of protection; listed as
complying with UL 943, class A.
a. Provide test and reset buttons of same color as device.

2. Standard GFCI Receptacles:  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 SD suitable for installation in damp
or wet locations.

80.04 WALL PLATES AND COVERS 

A. Wall Plates:  Comply with UL 514D.
1. Configuration:  One piece cover as required for quantity and types of corresponding

wiring devices.
2. Size:  Standard.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

B. Nylon Wall Plates:  Smooth finish, high-impact thermoplastic.

C. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.

D. Weatherproof Receptacle Covers for Damp Locations:  Gasketed, cast aluminum, with self-
closing hinged cover and corrosion-resistant screws; listed as suitable for use in wet
locations with cover closed.
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E. Weatherproof Receptacle 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 

81.01 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.

81.02 INSTALLATION 

A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable,
NECA 130, including mounting heights specified in those standards unless otherwise
indicated.

B. Coordinate locations of outlet boxes provided under Section 260533.16 as required for
installation of wiring devices provided under this section.
1. Mounting Heights: Unless otherwise indicated, as follows:

a. Wall Switches:  48 inches (1200 mm) above finished floor.
b. Receptacles:  18 inches (450 mm) above finished floor or 6 inches (150 mm)

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 (80 mm)
from edge of door frame. Where locations are indicated otherwise, notify Architect 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 (150 mm) long.
Do not connect more than one conductor to wiring device terminals.

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal
and tightening to proper torque specified by the manufacturer. Where present, do not use
push-in pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not
use feed-through wiring to protect downstream devices.

I. Install wiring devices plumb and level with mounting yoke held rigidly in place.

J. Install wall switches with OFF position down.

K. Install vertically mounted receptacles with grounding pole on bottom and horizontally
mounted receptacles with grounding pole on right.
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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.

81.03 FIELD QUALITY CONTROL 

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect each wiring device for damage and defects.

C. Operate each wall switch 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.

81.04 ADJUSTING 

A. Adjust devices and wall plates to be flush and level.

81.05 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 265100  
INTERIOR LIGHTING 

PART 1  GENERAL 

82.01 SECTION INCLUDES 

A. Interior luminaires.

B. Exit signs.

C. Ballasts and drivers.

82.02 RELATED REQUIREMENTS 

A. Section 260529 - Hangers and Supports for Electrical Systems.

B. Section 260533.16 - Boxes for Electrical Systems.

82.03 REFERENCE STANDARDS 

A. IES LM-63 - Approved Method: IES Standard File Format for the Electronic Transfer of
Photometric Data and Related Information 2019.

B. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting
Products 2019.

C. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of
Solid-State Light Sources 2021.

D. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems 2006.

E. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems 2006.

F. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility 2012 (Reaffirmed 2018).

G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

I. UL 924 - Emergency Lighting and Power Equipment Current Edition, Including All
Revisions.

J. UL 1598 - Luminaires Current Edition, Including All Revisions.

K. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products Current
Edition, Including All Revisions.

82.04 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.

4. Notify Architect of any conflicts or deviations from Contract Documents to obtain
direction prior to proceeding with work.

82.05 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
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1. Indicate dimensions and components for each luminaire that is not a standard product
of the manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution upon
request.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories,
and ceiling compatibility; include model number nomenclature clearly marked with all
proposed features.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
b. Include IES LM-79 test report upon request.

2. Provide electronic files of photometric data certified by a National Voluntary Laboratory
Accreditation Program (NVLAP) lab or independent testing agency in IES LM-63
standard format upon request.

D. Field quality control reports.

E. Operation and Maintenance Data:  Instructions for each product including information on
replacement parts.

F. Project Record Documents:  Record actual connections and locations of luminaires and any
associated remote components.

82.06 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified
in this section with minimum three years documented experience.

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

82.07 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.

82.08 FIELD CONDITIONS 

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

82.09 WARRANTY 

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS 

83.01 LUMINAIRE TYPES 

A. Furnish products as indicated in luminaire schedule included on the drawings.

B. Substitutions:  See Section 016000 - Product Requirements.

83.02 LUMINAIRES 

A. Provide products that comply with requirements of NFPA 70.

B. Provide products that are listed and labeled as complying with UL 1598, where applicable.

C. Provide products listed, classified, and labeled as suitable for the purpose intended.
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D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize
and protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete
operating system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Recessed Luminaires:
1. Ceiling Compatibility:  Comply with NEMA LE 4.
2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable

for direct contact with insulation and combustible materials.

H. LED Luminaires:
1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen

maintenance, calculated based on IES LM-80 test data.

83.03 EXIT SIGNS 

A. Description:  Exit signs complying with NFPA 101 and applicable state and local codes, and
listed and labeled as complying with UL 924.
1. Number of Faces:  Single- or double-face as indicated or as required for installed

location.
2. Directional Arrows:  As indicated or as required for installed location.

B. Powered Exit Signs:  Internally illuminated with LEDs unless otherwise indicated.
1. Self-Powered Exit Signs:

a. Operation:  Upon interruption of normal power source or brownout condition
exceeding 20 percent voltage drop from nominal, solid-state control automatically
switches connected lamps to integral battery power for minimum of 90 minutes of
rated emergency illumination, and automatically recharges battery upon
restoration of normal power source.

b. Battery:  Sealed, maintenance-free, nickel cadmium unless otherwise indicated.
c. Diagnostics:  Provide power status indicator light and accessible integral test

switch to manually activate emergency operation.
d. Provide low-voltage disconnect to prevent battery damage from deep discharge.

83.04 BALLASTS AND DRIVERS 

A. Ballasts/Drivers - General Requirements:
1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable

federal and state ballast efficiency/efficacy standards.

B. 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.

83.05 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.
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PART 3  EXECUTION 

84.01 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.

84.02 INSTALLATION 

A. Coordinate locations of outlet boxes provided under Section 260533.16 as required for
installation of luminaires provided under this section.

B. Install products in accordance with manufacturer's instructions.

C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500
(commercial lighting) and NECA 502 (industrial lighting).

D. Provide required support and attachment in accordance with Section 260529.

E. Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

F. 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 lay-in luminaires to ceiling support channels using listed safety clips at four

corners.
5. See appropriate Division 9 section where suspended grid ceiling is specified for

additional requirements.

G. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.

H. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to
center of luminaire.

I. Install accessories furnished with each luminaire.

J. Bond products and metal accessories to branch circuit equipment grounding conductor.

K. Exit Signs:
1. Unless otherwise indicated, connect unit to unswitched power from circuit indicated.

Bypass local switches, contactors, or other lighting controls.

L. Install lamps in each luminaire.

84.03 FIELD QUALITY CONTROL 

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.

D. Test self-powered exit signs and emergency lighting units to verify proper operation upon
loss of normal power supply.

E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.



File: AGE: Specifications Job Number 2355 Customer/ Project: RIDOH /662 HARTFORD AVE ADA UPGRADES Date:05DEC23  99

Andre Gill Engineering, LLC  Mechanical Electrical Plumbing, Fire Protection 
Engineering and Design     

Licensed in CA, DC, FL, KY, MA, ME, 
RI, WA & Model Law Engineer 

Tel: (401) 441‐3414  Email: andregill@andregillengineering.com  Web: www.andregillengineering.com 

84.04 ADJUSTING 

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

B. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to
properly designate egress path as directed by Architect or authority having jurisdiction.

84.05 CLOSEOUT ACTIVITIES 

A. See Section 017800 - Closeout Submittals, for closeout submittals.

84.06 PROTECTION 

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION 
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SECTION 312316.13  
TRENCHING 

PART 1  GENERAL 

85.01 SECTION INCLUDES 

A. Backfilling and compacting for utilities outside the building to utility main connections.

85.02 REFERENCE STANDARDS 

A. AASHTO T 180 - Standard Method of Test for Moisture-Density Relations of Soils Using a
4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop 2022, with Errata .

B. 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).

C. 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).

85.03 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Compaction Density Test Reports.

PART 2  PRODUCTS 

86.01 FILL MATERIALS 

PART 3  EXECUTION 

87.01 EXAMINATION 

A. Verify that survey bench marks and intended elevations for the work are as indicated.

87.02 TRENCHING 

A. Notify Architect of unexpected subsurface conditions and discontinue affected Work in area
until notified to resume work.

B. Slope banks of excavations deeper than 4 feet (1.2 meters) 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 Architect.  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 (305 mm) into the prevailing groundwater, control groundwater
intrusion with perimeter drains routed to sump pumps, or as directed by the Architect.

87.03 PREPARATION FOR UTILITY PLACEMENT 

A. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill.

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.
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87.04 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. Slope grade away from building minimum 2 inches in 10 feet (50 mm in 3 m), unless noted
otherwise.  Make gradual grade changes.  Blend slope into level areas.

F. Correct areas that are over-excavated.
1. Other areas:  Use general fill, flush to required elevation, compacted to minimum 97

percent of maximum dry density.

G. Compaction Density Unless Otherwise Specified or Indicated:

H. Reshape and re-compact fills subjected to vehicular traffic.

87.05 BEDDING AND FILL AT SPECIFIC LOCATIONS 

87.06 FIELD QUALITY CONTROL 

A. See Section 014000 - Quality Requirements, for general requirements for field inspection
and testing.

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.

D. Frequency of Tests:  ________.

END OF SECTION 
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SECTION 330110.58  
DISINFECTION OF WATER UTILITY PIPING SYSTEMS 

PART 1  GENERAL 

88.01 SECTION INCLUDES 

A. Disinfection of site domestic water lines and site fire water lines specified in Section
331416.

B. Disinfection of building domestic water piping specified in Section 221005.

88.02 RELATED REQUIREMENTS 

A. Section 331416 - Site Water Utility Distribution Piping.

88.03 REFERENCE STANDARDS 

A. AWWA B300 - Hypochlorites 2018.

B. AWWA B301 - Liquid Chlorine 2018.

C. AWWA B302 - Ammonium Sulfate 2023.

D. AWWA B303 - Sodium Chlorite 2018.

E. AWWA C651 - Disinfecting Water Mains 2014, with Addendum (2020).

88.04 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Test Reports:  Indicate results comparative to specified requirements.

C. Certificate:  From authority having jurisdiction indicating approval of water system.

D. Certificate:  Certify that cleanliness of water distribution system meets or exceeds specified
requirements.

E. Disinfection report:
1. Type and form of disinfectant used.
2. Date and time of disinfectant injection start and time of completion.
3. Test locations.
4. Initial and 24 hour disinfectant residuals (quantity in treated water) in ppm for each

outlet tested.
5. Date and time of flushing start and completion.
6. Disinfectant residual after flushing in ppm for each outlet tested.

F. Bacteriological report:
1. Date issued, project name, and testing laboratory name, address, and telephone

number.
2. Time and date of water sample collection.
3. Name of person collecting samples.
4. Test locations.
5. Initial and 24 hour disinfectant residuals in ppm for each outlet tested.
6. Coliform bacteria test results for each outlet tested.
7. Certification that water complies, or fails to comply, with bacterial standards of

________.

88.05 QUALITY ASSURANCE 

A. Water Treatment Firm:  Company specializing in disinfecting potable water systems
specified in this Section with minimum three years documented experience.

B. Testing Firm:  Company specializing in testing potable water systems, certified by
governing authorities of the State in which the Project is located.

C. Submit bacteriologist's signature and authority associated with testing.
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PART 2  PRODUCTS 

89.01 DISINFECTION CHEMICALS 

A. Chemicals:  AWWA B300 Hypochlorite, AWWA B301 Liquid Chlorine, AWWA B302
Ammonium Sulfate, and AWWA B303 Sodium Chlorite.

PART 3  EXECUTION 

90.01 EXAMINATION 

A. Verify that piping system and water well has been cleaned, inspected , and pressure tested.

B. Schedule disinfecting activity to coordinate with start-up, testing, adjusting and balancing,
demonstration procedures, including related systems.

90.02 DISINFECTION 

A. Use method prescribed by the applicable state or local codes, or health authority or water
purveyor having jurisdiction, or in the absence of any of these follow AWWA C651.

B. Provide and attach equipment required to perform the work.

C. Inject treatment disinfectant into piping system.

D. Maintain disinfectant in system for 24 hours.

E. Flush, circulate, and clean until required cleanliness is achieved; use municipal domestic
water.

F. Replace permanent system devices removed for disinfection.

90.03 FIELD QUALITY CONTROL 

A. Perform field inspection and testing in accordance with Section 014000.

B. Test samples in accordance with AWWA C651.

END OF SECTION 




