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SECTION 21 05 00
COMMON WORK RESULTS FOR FIRE SUPPRESSION

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Above ground piping.

B. Escutcheons.

C. Pipe hangers  and supports.

1.2 REFERENCE STANDARDS

A. ASME A112.18.1 - Plumbing Supply Fittings; 2018.

B. ASME BPVC-IX - Qualification Standard for Welding, Brazing, and Fuzing Procedures;
Welders; Brazers; and Welding, Brazing, and Fusing Operators - Welding Brazing and Fusing
Qualifications; 2019.

C. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2015.

D. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2016.

E. ASME B16.4 - Gray Iron Threaded Fittings: Classes 125 and 250; 2016.

F. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch
Standard; 2017.

G. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with
Editorial Revision (2018).

H. ASTM A795/A795M - Standard Specification for Black and Hot-Dipped Zinc-Coated
(Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use; 2013.

I. FM (AG) - FM Approval Guide; current edition.

J. ITS (DIR) - Directory of Listed Products; current edition.

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

L. NFPA 14 - Standard for the Installation of Standpipe and Hose Systems; 2019.

M. UL (DIR) - Online Certifications Directory; Current Edition.

1.3 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide manufacturer's catalog information.  Indicate valve data and ratings.

C. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, and floor and wall
penetration seals.  Indicate installation, layout, weights, mounting and support details, and
piping connections.

D. Manufacturer's qualification statement.

E. Installer's qualification statement.
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F. Project Record Documents:  Record actual locations of components and tag numbering.

G. Operation and Maintenance Data:  Include installation instructions and spare parts lists.

H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified in this
section.

C. Conform to FM (AG), UL (DIR), and ITS (DIR) or Warnock Hersey requirements.

D. Valves:  Bear FM (AG), UL (DIR), and ITS (DIR) or Warnock Hersey product listing label or
marking.  Provide manufacturer's name and pressure rating marked on valve body.

E. Products Requiring Electrical Connection:  Listed and classified as suitable for the purpose
specified and indicated.

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

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store valves in shipping containers, with labeling in place.

B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until
installation.

1.6 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

PART 2  PRODUCTS

2.1 GENERAL REQUIREMENTS

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

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

2.2 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.
3. Malleable Iron Fittings:  ASME B16.3, threaded fittings and ASTM A47/A47M.
4. Mechanical Grooved Couplings:  Malleable iron housing clamps to engage and lock, "C"

shaped elastomeric sealing gasket, steel bolts, nuts, and washers; galvanized for
galvanized pipe.
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2.3 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.

2.4 PIPE HANGERS AND SUPPORTS

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

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

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

D. Vertical Support:  Steel riser clamp.

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

PART 3  EXECUTION

3.1 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.

3.2 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. Pipe Hangers and Supports:
1. Install hangers to provide minimum 1/2 inch space between finished covering and

adjacent work.
2. Place hangers within 12 inches of each horizontal elbow.
3. Use hangers with 1-1/2 inch 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.

https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=13
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5. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

H. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to maintain
top of pipe level.

I. 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.

J. Do not penetrate building structural members unless indicated.

K. Provide sleeves when penetrating footings, floors, walls, and partitions.  Seal pipe including
sleeve penetrations to achieve fire resistance equivalent to fire separation required.

L. 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.

M. 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.

3.3 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 21 05 23
GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Two-piece ball valves with indicators.

B. Check valves.

C. Iron OS&Y gate valves.

D. Indicator posts.

E. Trim and drain valves.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 21 05 00 - Common Work Results for Fire Suppression:  Pipe and fittings.

C. Section 21 05 53 - Identification for Fire Suppression Piping and Equipment.

D. Section 21 13 00 - Fire-Suppression Sprinkler Systems.

1.3 ABBREVIATIONS AND ACRONYMS

A. EPDM:  Ethylene-propylene diene monomer.

B. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

C. NRS:  Non-rising stem.

D. OS&Y:  Outside screw and yoke.

E. PTFE:  Polytetrafluoroethylene.

F. SBR:  Styrene-butadiene rubber.

1.4 REFERENCE STANDARDS

A. ASME BPVC-IX - Qualification Standard for Welding, Brazing, and Fuzing Procedures;
Welders; Brazers; and Welding, Brazing, and Fusing Operators - Welding Brazing and Fusing
Qualifications; 2019.

B. FM (AG) - FM Approval Guide; current edition.

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

D. NFPA 13R - Standard for the Installation of Sprinkler Systems in Low-Rise Residential
Occupancies; 2019.

E. UL (DIR) - Online Certifications Directory; Current Edition.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
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B. Product Data:  Provide data on valves including manufacturers catalog information.  Submit
performance ratings, rough-in details, weights, support requirements, and piping connections.

C. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

D. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating
instructions, maintenance and repair data, and parts listings.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications:
1. Obtain valves for each valve type from single manufacturer.
2. Company must specialize in manufacturing products specified in this section, with not

less than three years of documented experience.

B. Where listed products are specified, provide products listed, classified, and labeled by FM
(AG), UL (DIR), or testing firm acceptable to authorities having jurisdiction as suitable for the
purpose indicated.

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

D. Installer and Maintenance Contractor Qualifications:
1. Company specializing in performing the work of this section with minimum five years

documented experience.
2. Trained and approved by manufacturer to design, install, test and maintain the equipment

specified herein.
3. Complies with manufacturer's certification requirements.
4. Complies with manufacturer's insurance requirements.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:
1. Protect internal parts against rust and corrosion.
2. Set valves open to minimize exposure of functional surfaces.

B. Use the following precautions during storage:
1. Maintain valve end protection and protect flanges and specialties from dirt.

a. Provide temporary inlet and outlet caps.
b. Maintain caps in place until installation.

2. Store valves in shipping containers and maintain in place until installation.
a. Store valves indoors and maintain at higher than ambient dew point temperature.
b. If outdoor storage is unavoidable, store valves off the ground in watertight

enclosures.

C. Use the following precautions for handling:
1. Do not use operating handles or stems as lifting or rigging points.

PART 2  PRODUCTS

2.1 GENERAL REQUIREMENTS

A. UL Listed:  Provide valves listed in UL (DIR) under following headings and bearing UL mark:
1. Main Level:  HAMV - Fire Main Equipment.

a. Level 1:  HCBZ - Indicator Posts, Gate Valve.
b. Level 1:  HLOT - Valves.
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c. Level 3:  HLUG - Ball Valves, System Control.
d. Level 3:  HLXS - Butterfly Valves.
e. Level 3:  HMER - Check Valves.
f. Level 3:  HMRZ - Gate Valves.

2. Main Level:  VDGT - Sprinkler System & Water Spray System Devices.
a. Level 1:  VQGU - Valves, Trim, and Drain.

B. FM Global Approved:  Provide valves listed in FM (AG) Approval Guide under the following
headings:
1. Automated Sprinkler Systems:

a. Indicator posts.
b. Valves:

1) Gate valves.
2) Single check valves.
3) Miscellaneous valves.

C. Comply with NFPA 13 and NFPA 13R for valves.

D. Valve Pressure Ratings:  Not less than minimum pressure rating indicated or higher as
required.

E. Valve Sizes:  Same as upstream piping unless otherwise indicated.

2.2 TWO-PIECE BALL VALVES WITH INDICATORS

A. Description:
1. Minimum Pressure Rating:  175 psig.
2. Body Design:  Two piece.
3. Body Material:  Forged brass or bronze.
4. Port Size:  Full or standard.
5. Seat:  PTFE.
6. Stem:  Bronze or stainless steel.
7. Ball:  Chrome-plated brass.
8. Actuator:  Worm gear or traveling nut.

2.3 CHECK VALVES

A. Minimum Pressure Rating:  175 psig.

B. Type:  Center guided check valve.

C. Body Material:  Cast iron, ductile iron.

D. Center guided check with elastomeric seal.

E. Hinge Spring:  Stainless steel.

F. End Connections:  Flanged, grooved, or threaded.

2.4 IRON OS&Y GATE VALVES

A. Maximum Working Pressure:  175 psi.

B. Body and Bonnet Material:  Cast or ductile iron.

C. Wedge:  Cast or ductile iron, or bronze with elastomeric coating.

D. Stem:  Brass, bronze, or stainless steel.

E. Packing:  Non-asbestos PTFE.
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F. Supervisory Switch:  External.

2.5 INDICATOR POSTS

A. Type:  Underground.

B. Base Barrel Material:  Cast or ductile iron.

C. Cap:  Cast or ductile iron.

D. Operation:  Wrench.

2.6 TRIM AND DRAIN VALVES

A. Ball Valves:
1. Description:

a. Pressure Rating:  175 psig.
b. Body Design:  Two piece.
c. Body Material:  Forged brass or bronze.
d. Port Size:  Full or standard.
e. Seat:  PTFE.
f. Stem:  Bronze or stainless steel.
g. Ball:  Chrome-plated brass.
h. Actuator:  Hand-lever.

PART 3  EXECUTION

3.1 EXAMINATION

A. Confirm valve interior to be free of foreign matter and corrosion.

B. Remove packing materials.

C. Examine guides and seats by operating valves from the fully open position to the fully closed
position.

D. Examine valve threads and mating pipe for form and cleanliness.

3.2 INSTALLATION

A. Install listed fire protection shutoff valves supervised-open, located to control sources of water
supply except from fire department connections.

B. Valves in horizontal piping installed with stem at or above the pipe center.

C. Position valves to allow full stem movement.

D. Install valve tags.  Comply with Section 21 05 53 requirements for valve tags, schedules, and
signs on surfaces concealing valves; and the appropriate NFPA standard applying to the piping
system in which valves are installed.

END OF SECTION
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SECTION 21 05 53
IDENTIFICATION FOR FIRE SUPPRESSION PIPING AND EQUIPMENT

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Stencils.

D. Pipe markers.

E. Ceiling tacks.

1.2 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2015.

B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2017.

1.3 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.

C. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,
function, and valve manufacturer's name and model number.

D. Product Data:  Provide manufacturers catalog literature for each product required.

E. Manufacturer's Installation Instructions:  Indicate special procedures, and installation
instructions.

F. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS

2.1 IDENTIFICATION APPLICATIONS

A. Automatic Controls:  Tags.

B. Control Panels:  Nameplates.

C. Instrumentation:  Tags.

D. Major Control Components:  Nameplates.

E. Piping:  Tags.

F. Pumps:  Nameplates.

G. Relays:  Tags.

H. Valves:  Nameplates and ceiling tacks where above lay-in ceilings.
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2.2 NAMEPLATES

A. Description:  Laminated three-layer plastic with engraved letters.
1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.
4. Thickness:  1/8 inch.
5. Plastic:  Comply with ASTM D709.

2.3 TAGS

A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting
background color.  Tag size minimum 1-1/2 inch diameter.

2.4 STENCILS

A. Stencils:  With clean cut symbols and letters of following size:
1. 3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 1/2 inch

high letters.
2. 1-1/2 to 2 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 3/4 inch

high letters.
3. 2-1/2 to 6 inch Outside Diameter of Insulation or Pipe:  12 inch long color field, 1-1/4 inch

high letters.
4. 8 to 10 inch Outside Diameter of Insulation or Pipe:  24 inch long color field, 2-1/2 inch

high letters.

2.5 PIPE MARKERS

A. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

B. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure-sensitive adhesive backing
and printed markings.

2.6 CEILING TACKS

A. Description:  Steel with 3/4 inch diameter color coded head.

PART 3  EXECUTION

3.1 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

3.2 INSTALLATION

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

B. Install tags with corrosion resistant chain.

C. Install plastic pipe markers in accordance with manufacturer's instructions.
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D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.

E. Locate ceiling tacks to locate valves above T-bar type panel ceilings.  Locate in corner of panel
closest to equipment.

END OF SECTION
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SECTION 21 13 00
FIRE-SUPPRESSION SPRINKLER SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Wet-pipe sprinkler system.

B. System design, installation, and certification.

C. Fire department connections.

1.2 RELATED REQUIREMENTS

A. Section 21 05 00 - Common Work Results for Fire Suppression:  Pipe and fittings.

B. Section 21 05 23 - General-Duty Valves for Water-Based Fire-Suppression Piping.

C. Section 21 05 53 - Identification for Fire Suppression Piping and Equipment.

1.3 REFERENCE STANDARDS

A. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2015.

B. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry
Elements; 2015.

C. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2015.

D. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete
Elements; 2016.

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

F. NFPA 1963 - Standard for Fire Hose Connections; 2019.

G. UL 405 - Fire Department Connection Devices; Current Edition; Including All Revisions.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on sprinklers, valves, and specialties, including manufacturers
catalog information.  Submit performance ratings, rough-in details, weights, support
requirements, and piping connections.

C. Shop Drawings:
1. Submit preliminary layout of finished ceiling areas indicating only sprinkler locations

coordinated with ceiling installation.
2. Indicate hydraulic calculations, detailed pipe layout, hangers and supports, sprinklers,

components, and accessories.  Indicate system controls.
3. Submit shop drawings to Authorities Having Jurisdiction for approval.  Submit proof of

approval to Architect.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements for additional provisions.
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2. Extra Sprinklers:  Type and size matching those installed in quantity required by
referenced NFPA design and installation standard.

3. Sprinkler Wrenches:  For each sprinkler type.

E. Project Record Documents:  Record actual locations of sprinklers and deviations of piping
from drawings.  Indicate drain and test locations.

1.5 QUALITY ASSURANCE

A. Comply with FM (AG) requirements.

PART 2  PRODUCTS

2.1 SPRINKLER SYSTEM

A. Sprinkler System:  Provide coverage for entire building.

B. Occupancy:  Light hazard; comply with NFPA 13.

C. Water Supply:  Determine volume and pressure from water flow test data.  

D. Provide fire department connections where indicated.

E. Storage Cabinet for Spare Sprinklers and Tools:  Steel, located adjacent to alarm valve.

F. Pipe Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:
1. Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193.
2. Masonry Wedge Expansion Anchors:  Complying with ICC-ES AC01.
3. Concrete Screw Type Anchors:  Complying with ICC-ES AC193.
4. Masonry Screw Type Anchors:  Complying with ICC-ES AC106.
5. Concrete Adhesive Type Anchors:  Complying with ICC-ES AC308.
6. Other Types:  As required.

2.2 SPRINKLERS

A. Suspended Ceiling Type:  Concealed pendant type with matching push on escutcheon plate.
1. Response Type:  Quick.
2. Coverage Type:  Standard.
3. Finish:  Enamel, color as selected.
4. Fusible Link:  Glass bulb type temperature rated for specific area hazard.

B. Exposed Area Type:  Pendant type with guard.
1. Response Type:  Quick.
2. Coverage Type:  Standard.
3. Fusible Link:  Glass bulb type temperature rated for specific area hazard.

2.3 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. Test Connections:
1. Inspector's Test Connection for Preaction Systems:
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a. Provide test connections approximately 6 ft above floor for each or portion of each
sprinkler system equipped with an alarm device, located at the 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 ft above finished grade.

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

D. Water Flow Switch:  Vane type switch for mounting horizontal or vertical, with two contacts;
rated 10 amp at 125 volt AC and 2.5 amp at 24 volt DC.

E. Fire Department Connections:
1. Type:  Flush, wall mount made of corrosion resistant metal complying with UL 405.

a. Configuration:  Horizontal.
b. Rated Working Pressure:  175 psi.
c. Finish:  Chrome.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with referenced NFPA design and installation standard.

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

C. Provide approved double check valve assembly at sprinkler system water source connection.

D. Locate fire department connection with sufficient clearance from walls, obstructions, or
adjacent siamese connectors to allow full swing of fire department wrench handle.

E. Locate outside alarm gong on building wall as indicated.

F. Place pipe runs to minimize obstruction to other work.

G. Place piping in concealed spaces above finished ceilings.

H. Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler
escutcheons do not receive field paint finish.  Remove after painting.  Replace painted
sprinklers.

I. Flush entire piping system of foreign matter.

J. Hydrostatically test entire system.

K. Require test be witnessed by Fire Marshal.
END OF SECTION
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SECTION 21 30 00
FIRE PUMPS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Inline fire pump.

B. Jockey pump.

1.2 RELATED REQUIREMENTS

A. Section 21 05 00 - Common Work Results for Fire Suppression:  Fire protection piping.

B. Section 26 05 83 - Wiring Connections:  Electrical characteristics and wiring connections.

1.3 REFERENCE STANDARDS

A. FM (AG) - FM Approval Guide; current edition.

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

C. NFPA 20 - Standard for the Installation of Stationary Pumps for Fire Protection; 2018.

D. UL (DIR) - Online Certifications Directory; Current Edition.

E. UL 448 - Centrifugal Stationary Pumps for Fire-Protection Service; Current Edition, Including
All Revisions.

F. UL 778 - Standard for Motor-Operated Water Pumps; Current Edition, Including All Revisions.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturers literature including general assembly, pump curves
showing performance characteristics with pump and system, operating point indicated, NPSH
curve, controls, wiring diagrams, and service connections.

C. Shop Drawings:  Indicate layout, general assembly, components, dimensions, weights,
clearances, and methods of assembly.

D. Certificates:  Certify that fire pumps meet or exceed specified requirements at specified
operating conditions and that the installation complies with regulatory requirements.  Submit
summary and results of shop tests performed in accordance with NFPA 20.

E. Test Reports:  Indicate results of hydrostatic test and field acceptance tests.

F. Manufacturer's Instructions:  Indicate support details, connection requirements, for fire pump
system.

G. Designer's Qualification Statement.

H. Manufacturer's Qualification Statement.

I. Installer's Qualification Statement.

J. Maintenance Contract.
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K. Operation Data:  Include manufacturers instructions, start-up data, trouble-shooting check
lists, for pumps, drivers, and controllers.

L. Maintenance Data:  Include manufacturers literature, cleaning procedures, replacement parts
lists, and repair data for pumps, drivers and controllers.

M. Project Record Documents:  Record actual locations of components and accessories.

1.5 QUALITY ASSURANCE

A. Comply with NFPA 13 and NFPA 20; where requirements differ comply with the most stringent.

B. Design fire pump system under direct supervision of a Professional Engineer experienced in
design of this work and licensed at the State of New York.

C. Equipment and Components:  Bearing FM (AG) label or marking.

D. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

E. Installer Qualifications:  Company specializing in performing the work of this section with
minimum 5 years experience.

F. Provide certificate of compliance from authority have jurisdiction indicating approval of field
acceptance tests.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver fire pumps and components in factory packing.  Comply with manufacturer's rigging
and installation instructions.

B. Protect fire pumps and components from physical damage including effects of weather, water,
and construction debris.

C. Provide temporary inlet and outlet caps, and maintain in place until installation.

PART 2  PRODUCTS

2.1 FIRE PUMPS

A. Inline Fire Pump:
1. Manufacturers:

a. AC Fire Pump, a Xylem brand:  www.acfirepump.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

2. UL 448 and UL 778; vertical- or horizontal-mounted, single-stage, close-coupled
centrifugal pump for maximum working pressure of 186 psi.

3. Casing:  Cast or ductile iron, or bronze with suction and discharge gauge port, casing
wear ring, seal flush connection, drain plug, flanged suction and discharge.

4. Impeller:  Bronze, fully enclosed, keyed directly to motor shaft.
5. Shaft:  Solid alloy steel with bronze sleeve.
6. Performance:

a. Capacity:  500 gpm at 75 psi of head.
b. Electric Motor Drive:  30 hp, 460 VAC, three phase, 60 Hz.

2.2 JOCKEY PUMP

A. Manufacturers:
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1. AC Fire Pump, a Xylem brand:  www.acfirepump.com/#sle..
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Electrically operated, horizontal or vertical, single or multi stage, turbine type centrifugal pump
with standard open drip-proof horizontal motor.

C. Control by automatic jockey pump controller with full voltage starter and minimum run timer to
start pump on pressure drop in system and stay in operation for minimum period of time.  Fire
pump shall start automatically on further pressure drop or on jockey pump failure.

D. Performance:
1. Capacity:  9 gpm at 173 feet of head.
2. Electric Motor Drive:  3/4 hp, 208 VAC, single phase, 60 Hz.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with NFPA 20.

B. Provide access space around pumps for service; no less than minimum as recommended by
manufacturer.

C. Piping:  Decrease from line size with long radius reducing elbows or reducers.  Support piping
adjacent to pump such that no weight is carried on pump casings.  For base mounted pumps,
provide supports under elbows on pump suction and discharge; see Section 21 05 00.

D. Provide drains for bases and seals, piped to and discharging into floor drains.

E. Mount unit on vibration isolators

F. Provide for connection to electrical service; see Section 26 05 83.

G. Lubricate pumps before start-up.

H. Provide supervisory alarm notifications using auxiliary dry contacts interconnected into fire
alarm system for monitoring by Owner-designated central or off-site point of constant
attendance

I. Provide remote monitoring of pump using either auxiliary dry contacts or software data-link into
BAS, BMS, SCADA, or other Integrated Automation System; see Section 23 09 23. Remotely
monitored points to include:
1. Run status.
2. Trouble or fault status.
3. Phase reversal status.
4. Supervisory alarm notifications.

3.2 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for additional requirements.

B. Perform hydrostatic tests, flushing, and field acceptance tests as specified in NFPA 20.

3.3 MAINTENANCE

A. See Section 01 70 00 - Execution and Closeout Requirements for additional requirements.
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B. Provide service and maintenance of equipment installed under this section for one year from
the Date of Substantial Completion.

END OF SECTION
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SECTION 22 05 48
VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Vibration isolation requirements.

B. Vibration-isolated equipment support bases.

C. Vibration isolators.

D. External seismic snubber assemblies.

E. Seismic restraints for suspended components and equipment.

F. Seismic / Wind restraints for suspended components and equipment.

1.2 DEFINITIONS

A. Plumbing Component:  Where referenced in this section in regards to seismic controls, applies
to any portion of the plumbing system subject to seismic evaluation in accordance with
applicable codes, including distributed systems (e.g., piping).

1.3 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

B. ASCE 19 - Structural Applications of Steel Cables for Buildings; 2016.

C. FEMA 412 - Installing Seismic Restraints for Mechanical Equipment; 2002.

D. FEMA E-74 - Reducing the Risks of Nonstructural Earthquake Damage; 2012.

E. MFMA-4 - Metal Framing Standards Publication; 2004.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate selection and arrangement of vibration isolation and/or seismic control

components with the actual equipment to be installed.
2. Coordinate the work with other trades to provide additional framing and materials required

for installation.
3. Coordinate compatibility of support and attachment components with mounting surfaces

at the installed locations.
4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has

fully cured in accordance with Section 03 30 00.

1.5 PERFORMANCE REQUIREMENTS

A. Provide vibration isolation on motor driven equipment over 0.5 hp, plus connected piping.
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B. Provide minimum static deflection of isolators for equipment as follows:
1. Basement, Under 20 hp

a. 400 - 600 rpm: 1 inch
b. 600 - 800 rpm: 0.5 inch
c. 800 - 900 rpm: 0.2 inch
d. 1100 - 1500 rpm: 0.14 inch

2. Upper Floors, Normal
a. 400 - 600 rpm: 3.5 inch
b. 600 - 800 rpm: 2 inch
c. 800 - 900 rpm: 1 inch
d. 1100 - 1500 rpm: 0.5 inch
e. Over 1500 rpm: 0.2 inch

C. Maintain sound level of spaces at levels not to exceed those listed below by utilizing acoustical
devices.

D. Maintain rooms at following maximum sound levels, in Noise Criteria (NC) as defined by
ASHRAE Handbook., HVAC Applications
1. Schools

a. Shop: 40

1.6 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Design Documents:  Prepare and submit all information required for plan review and permitting
by authorities having jurisdiction, including but not limited to floor plans, details, and
calculations.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for products,
including materials, fabrication details, dimensions, and finishes.
1. Vibration Isolators:  Include rated load capacities and deflections; include information on

color coding or other identification methods for spring element load capacities.
2. Seismic Controls:  Include seismic load capacities.

D.  Shop Drawings - Vibration Isolation Systems:
1. Include dimensioned plan views and sections indicating proposed arrangement of

vibration isolators; indicate equipment weights and static deflections.
2. Vibration-Isolated Equipment Support Bases:  Include base weights, including concrete fill

where applicable; indicate equipment mounting provisions.

E. Shop Drawings - Seismic Controls:
1. Include dimensioned plan views and sections indicating proposed plumbing component

locations and distributed system routing, with locations and details of gravity supports and
seismic restraints and associated attachments.

2. Identify anchor manufacturer, type, minimum embedment, minimum spacing, minimum
member thickness, and minimum edge distance requirements.

3. Indicate proposed arrangement of distributed system trapeze support groupings.
4. Indicate proposed locations for distributed system flexible fittings and/or connections.
5. Indicate locations of seismic separations where applicable.

F. Seismic Design Data:
1. Compile information on project-specific characteristics of actual installed plumbing

components necessary for determining seismic design forces required to design
appropriate seismic controls, including but not limited to the following.
a. Component operating weight and center of gravity.
b. Component elevation in the building in relation to the roof elevation (z/h).
c. Component importance factor (Ip).
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d. For distributed systems, component materials and connection methods.
e. Component amplification factor (ap) and component response modification factor

(Rp), determined in accordance with ASCE 7 tables.
f. Applicability of overstrength factor (for certain anchorage in concrete and masonry).

2. Include structural calculations, stamped or sealed by seismic controls designer,
demonstrating suitability of seismic controls for seismic design forces.

G. Certification for seismically qualified equipment; identify basis for certification.

1.7 QUALITY ASSURANCE

A. Comply with applicable building code.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Seismic Controls Designer Qualifications:  Registered professional engineer licensed in the
State of New York and with minimum five years experience designing seismic restraints for
nonstructural components.

D. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

PART 2  PRODUCTS

2.1 VIBRATION ISOLATION REQUIREMENTS

A. Design and provide vibration isolation systems to reduce vibration transmission to supporting
structure from vibration-producing plumbing equipment and/or plumbing connections to
vibration-isolated equipment.

B. Comply with applicable general recommendations of ASHRAE (HVACA), where not in conflict
with other specified requirements:

C. General Requirements:
1. Select vibration to provide required static deflection.
2. Select vibration isolators for uniform deflection based on distributed operating weight of

actual installed equipment.
3. Select seismic type vibration isolators to comply with seismic design requirements,

including conditions of equipment seismic certification where applicable.
4. Select vibration isolators for outdoor equipment to comply with wind design requirements.
5. Select vibration-isolated equipment support bases and associated vibration isolators to

provide minimum 2-inch operating clearance beneath base unless otherwise indicated.
6. For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated

springs.

D. Equipment Isolation:  As indicated on drawings.

E. Piping Isolation:
1. Provide vibration isolators for piping supports:

a. Located in equipment rooms.
b. Located within 50 feet of connected vibration-isolated equipment and

pressure-regulating valve (PRV) stations.
2. Minimum Static Deflection:

a. First Three Supports Closest to Isolated Equipment:  Same as static deflection of
equipment; maximum of 2 inch deflection required.

b. Remainder of Supports:  0.75 inch deflection unless otherwise indicated.
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3. Suspended Piping, Non-Seismic Applications:  Use combination resilient material/spring
isolator hangers.

4. Suspended Piping, Seismic Applications:  Use seismic type combination resilient
material/spring isolator hangers.

5. Floor-Mounted Piping, Nonseismic Applications:  Use open (unhoused) spring isolators.
6. Floor-Mounted Piping, Seismic Applications:  Use seismic type restrained spring isolators.
7. Use approved resilient material where vibration-isolated piping penetrates building

elements (e.g. walls, floors) arranged to prevent vibration transmission to structure.

2.2 VIBRATION-ISOLATED EQUIPMENT SUPPORT BASES

A. Manufacturers:
1. Vibration-Isolated Equipment Support Bases:

a. Kinetics Noise Control, Inc:  www.kineticsnoise.com/#sle.
b. VMC Group: www.thevmcgroup.com
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2.  Source Limitations:  Furnish vibration-isolated equipment support bases and associated
components and accessories produced by the same manufacturer as the vibration
isolators and obtained from a single supplier.

2.3 VIBRATION ISOLATORS

A. Manufacturers:
1. Vibration Isolators:

a. Kinetics Noise Control, Inc:  www.kineticsnoise.com/#sle.
b. VMC Group: www.thevmcgroup.com
c. Substitutions:  See Section 01 60 00 - Product Requirements.

B. General Requirements:
1. Resilient Materials for Vibration Isolators:  Oil, ozone, and oxidant resistant.
2. Spring Elements for Spring Isolators:

a. Color code or otherwise identify springs to indicate load capacity.
b. Lateral Stability:  Minimum lateral stiffness to vertical stiffness ratio of 0.8.
c.  Designed to operate in the linear portion of their load versus deflection curve over

deflection range of not less than 50 percent above specified deflection.
d. Designed to provide additional travel to solid of not less than 50 percent of rated

deflection at rated load.
e. Selected to provide designed deflection of not less than 75 percent of specified

deflection.
f. Selected to function without undue stress or overloading.

C. Vibration Isolators for Nonseismic Applications:
1. Resilient Material Isolator Pads:

a. Description:  Single or multiple layer pads utilizing elastomeric (e.g., neoprene,
rubber) or fiberglass isolator material.

b. Pad Thickness:  As required for specified minimum static deflection; minimum 0.25
inch thickness.

c. Multiple Layer Pads:  Provide bonded, galvanized sheet metal separation plate
between each layer.

2. Open (Unhoused) Spring Isolators:
a. Description:  Isolator assembly consisting of single or multiple free-standing, laterally

stable steel spring(s) without a housing.
b. Bottom Load Plate:  Nonskid, molded, elastomeric isolator material or steel with

nonskid elastomeric isolator pad with provisions for bolting to supporting structure as
required.

c. Furnished with integral leveling device for positioning and securing supported
equipment.
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3. Housed Spring Isolators:
a. Description:  Isolator assembly consisting of single or multiple free-standing, laterally

stable steel spring(s) within a metal housing.
b. Furnished with integral elastomeric snubbing elements, nonadjustable type, for

limiting equipment movement and preventing metal-to-metal contact between
housing elements.

c. Bottom Load Plate:  Steel with nonskid, elastomeric isolator pad with provisions for
bolting to supporting structure as required.

d. Furnished with integral leveling device for positioning and securing supported
equipment.

4. Spring Isolator Hangers, Nonseismic:
a. Description:  Isolator assembly designed for installation in hanger rod suspension

system utilizing single or multiple free-standing, laterally stable steel spring(s) in
series with an elastomeric element for the lower hanger rod connection.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short-circuiting of isolation.

2.4 EXTERNAL SEISMIC SNUBBER ASSEMBLIES

A. Description:  Steel snubbing assemblies designed for external attachment to both equipment
and supporting structure that, as part of a complete system, restrain equipment motion in all
directions during a seismic event while maintaining vibration isolation during normal operation.

B. Seismic Snubbing Elements:
1. Air Gap:  Between 0.125 inches and 0.25 inches unless otherwise indicated.
2. Points of Contact:  Cushioned with resilient material, minimum 0.25 inch thick; capable of

being visually inspected for damage and replaced.

2.5 SEISMIC RESTRAINT SYSTEMS

A. Description:  System components and accessories specifically designed for field assembly and
attachment of seismic restraints.

B. Cable Restraints:
1. Comply with ASCE 19.
2. Cables:  Pre-stretched, galvanized steel wire rope with certified break strength.
3. Cable Connections:  Use only swaged end fittings. Cable clips and wedge type end fittings

are not permitted in accordance with ASCE 19.
4. Use protective thimbles for cable loops where potential for cable damage exists.

C. Rigid Restraints:  Use MFMA-4 steel channel (strut), steel angle, or steel pipe for structural
element; suitable for both compressive and tensile design loads.

PART 3  EXECUTION

3.1 INSTALLATION

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

B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

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

D.  Install flexible piping connections to provide sufficient slack for vibration isolation and/or
seismic relative displacements as indicated or as required.
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E. Vibration Isolation Systems:
1. Vibration-Isolated Equipment Support Bases:

a. Provide specified minimum clearance beneath base.
2. Spring Isolators:

a. Position equipment at operating height; provide temporary blocking as required.
b. Lift equipment free of isolators prior to lateral repositioning to avoid damage to

isolators.
c. Level equipment by adjusting isolators gradually in sequence to raise equipment

uniformly such that excessive weight or stress is not placed on any single isolator.
3. Isolator Hangers:

a. Use precompressed isolator hangers where required to facilitate installation and
prevent damage to equipment utility connection provisions.

b. Locate isolator hangers at top of hanger rods in accordance with manufacturer's
instructions.

4. Clean debris from beneath vibration-isolated equipment that could cause short-circuiting
of isolation.

5. Use elastomeric grommets for attachments where required to prevent short-circuiting of
isolation.

6. Adjust isolators to be free of isolation short circuits during normal operation.
7. Do not overtighten fasteners such that resilient material isolator pads are compressed

beyond manufacturer's maximum recommended deflection.

3.2 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect vibration isolation and/or seismic control components for damage and defects.

C. Vibration Isolation Systems:
1. Verify isolator static deflections.
2. Verify vibration isolation performance during normal operation; investigate sources of

isolation short circuits.

D. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic
control components.

END OF SECTION
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SECTION 22 05 53
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Stencils.

D. Pipe markers.

E. Ceiling tacks.

1.2 RELATED REQUIREMENTS

A. Section 09 91 23 - Interior Painting:  Identification painting.

1.3 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2015.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Schedules:
1. Submit plumbing component identification schedule listing equipment, piping, and valves.
2. Detail proposed component identification data in terms of of wording, symbols, letter size,

and color coding to be applied to corresponding product.
3. Valve Data Format:  Include id-number, location, function, and model number.

C. Operation and Maintenance, O&M, Manual Data:  Record actual locations of tagged valves,
and provide laminated valve chart which includes valve tag numbers, location and function in
chart form for placement into Operations and Maintenance Manual.

PART 2  PRODUCTS

2.1 PLUMBING COMPONENT IDENTIFICATION GUIDELINE

A. Pipe Markers:  3/4 inch diameter and higher.

2.2 NAMEPLATES

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  Laminated piece with up to three lines of text.
1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.
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2.3 STENCILS (CONCEALED PIPING)

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Stencil Paint:  As specified in Section 09 91 23, semi-gloss enamel, colors complying with 
ASME A13.1.

2.4 PIPE MARKERS (EXPOSED PIPING)

A. Comply with ASME A13.1.

B. Flexible Marker:  Factory fabricated, semi-rigid, preformed to fit around pipe or pipe covering;
minimum information indicating flow direction arrow and identification of fluid conveyed.

C. Flexible Tape Marker:  Flexible, vinyl film tape with pressure-sensitive adhesive backing and
printed markings.

D. 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.

2.5 CEILING TACKS

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  Steel with 3/4 inch diameter color coded head.

C. Color code as follows:
1. Plumbing Valves:  Green.

PART 3  EXECUTION

3.1 PREPARATION

A. Degrease and clean surfaces to receive identification products.

B. Prepare surfaces for stencil painting, see Section 09 91 23.

3.2 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. Identify water heaters, pumps, tanks, and water treatment devices with plastic nameplates.
Identify in-line pumps and other small devices with tags.

D. Apply stencil painted identification in compliance with Section 09 91 23 requirements.  Identify
unit with assigned id-number and area being served using pipe marking rules.

E. Install plastic pipe markers in accordance with manufacturer's instructions.
1. Identify service, flow direction, and pressure.
2. Install in clear view and align with axis of piping.
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3. Locate identification not to exceed 20 feet on straight runs including risers and drops,
adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and
at each obstruction.

F. Locate ceiling tacks to locate valves above lay-in panel ceilings.  Locate in corner of panel
closest to equipment.

G. Identify concealed piping, with stenciled painting. Identify exposed piping with plastic pipe
markers. Identify service, flow direction, and pressure. Install in clear view and align with axis
of piping. Locate identification not to exceed 20 feet on straight runs including risers and drops,
adjacent to each valve and tee, at each side of penetration of structure or enclosure, and at
each obstruction.

H. Identify valves in main and branch piping with tags.
END OF SECTION
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SECTION 22 07 19
PLUMBING PIPING INSULATION

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Expanded polystyrene insulation.

B. Flexible elastomeric cellular insulation.

C. Glass fiber insulation.

D. Jacketing and accessories.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 09 91 23 - Interior Painting:  Painting insulation jacket.

C. Section 22 10 05 - Plumbing Piping and Specialties:  Placement of hangers and hanger
inserts.

D. Section 22 05 53 - Identification for Plumbing Piping and Equipment.

1.3 REFERENCE STANDARDS

A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019.

B. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007
(Reapproved 2013).

C. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating
and Finishing Cement; 2007 (Reapproved 2013).

D. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2017.

E. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation;
2017.

F. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2016.

G. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2019.

H. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2017, with Editorial
Revision (2018).

I. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2018.

J. ASTM C591 - Standard Specification for Unfaced Preformed Rigid Cellular Polyisocyanurate
Thermal Insulation; 2019a.

K. ASTM C610 - Standard Specification for Molded Expanded Perlite Block and Pipe Thermal
Insulation; 2017.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  22 07 19

PLUMBING PIPING INSULATION
Section 22 07 19 Page 2

L. ASTM D1056 - Standard Specification for Flexible Cellular Materials-Sponge or Expanded
Rubber; 2014.

M. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2019b.

N. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.

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

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

C. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable
workmanship and installation standards will be achieved.

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section with minimum 5 years of experience.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and damage, by
storing in original wrapping.

1.7 FIELD CONDITIONS

A. Section 01 60 00 - Product Requirements: Environmental conditions affecting products on site.

B. Maintain ambient conditions required by manufacturers of each product.

C. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS

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

2.2 GLASS FIBER INSULATION

A. Manufacturers:
1. Armstrong



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  22 07 19

PLUMBING PIPING INSULATION
Section 22 07 19 Page 3

B. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  850 degrees F.
3. Maximum moisture absorption:  0.1 percent by volume.

C. Vapor Retarder Jacket: ASTM C1136 Flexible, Low Permeance Vapor Retarders for Thermal
Insulation, Type II. Facing: 1 inch galvanized steel hexagonal wire mesh stitched on one face
of insulation.

D. Vapor Barrier Lap Adhesive:  Compatible with insulation.

E. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.

2.3 EXPANDED POLYSTYRENE INSULATION

A. Manufacturers:
1. Armstrong.
2. Certainteed Company.
3. Manville Products
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Insulation:  ASTM C578; rigid closed cell.
1. K Value:  0.23 at 75 degrees F.
2. Maximum Service Temperature:  165 degrees F.
3. Maximum Moisture Absorption: 0.2 percent by volume.
4. Maximum Water Vapor Permeance:  5.0 perm inch.

2.4 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A. Manufacturers:
1. Armstrong
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1; use molded tubular material wherever possible.

2.5 JACKETING AND ACCESSORIES

A. PVC Plastic Pipe Jacket.
1. Manufacturers:

a. Armstrong.
b. Owens Corning.
c. Knauf.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Jacket:  One piece molded type fitting covers and sheet material, off-white color.
a. Maximum Service Temperature:  450 degrees F.
b. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in

accordance with ASTM E96/E96M.
c. Thickness:  15 mil.
d. Connections:  Brush on welding adhesive.

3. Covering Adhesive Mastic:  Compatible with insulation.
4. Insulation covering cold water systems shall contain integral vapor retarder system for

moisture removal and mold prevention.

B. Aluminum Jacket:
1. Thickness:  0.020 inch sheet.
2. Finish:  Embossed.
3. Joining:  Longitudinal slip joints and 2 inch laps.
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4. Fittings:  0.016 inch thick die-shaped fitting covers with factory-attached protective liner.
5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.

B. Verify that surfaces are clean and dry, with foreign material removed.

3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with North American Insulation Manufacturers Association (NAIMA)
National Insulation Standards.

C. Exposed Piping:  Locate insulation and cover seams in least visible locations.

D. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including
fittings, valves, unions, flanges, strainers, flexible connections and expansion joints.

E. Glass fiber insulated pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing

longitudinal laps and butt strips with pressure-sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

F. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

G. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.

H. Glass fiber insulated pipes conveying fluids above ambient temperature:
1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied. 

Secure with self-sealing longitudinal laps and butt strips with pressure-sensitive adhesive. 
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

I. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert Location:  Between support shield and piping and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
5. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating

material suitable for the planned temperature range.

J. Continue insulation through penetrations of building assemblies or portions of assemblies
having fire resistance rating of one hour or less. Provide intumescent firestopping when
continuing insulation through assembly. Finish at supports, protrusions, and interruptions.
Refer to Section 07 84 00 for penetrations of assemblies with fire resistance rating greater
than one hour.
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K. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above
finished floor):  Finish with PVC jacket and fitting covers.

L. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh
reinforced vapor barrier cement.  Cover with aluminum jacket with seams located on bottom
side of horizontal piping.

M. Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material,
thickness, and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer. 
Cover with aluminum jacket with seams located on bottom side of horizontal piping.

N. Provide insulation to storm piping in its entirety from roof drain, entire length of horizontal storm
piping run to main vertical drop.

3.3 SCHEDULES

A. Plumbing Systems:
1. All sizes of Domestic Cold water, 1/2 inch to 1-1/4 inch Hot Water, 1/2 inch to 1-1/4 inch

Hot Water Recirculation and 1/2 inch to 1-1/4 inch Tempered Water Piping:
a. Glass Fiber Insulation:

1) Pipe Size Range: As Noted.
2) Thickness:  1 inch.

b. Cellular Glass Insulation:
1) Pipe Size Range: As Noted.
2) Thickness:  1 inch.

c. Expanded Polystyrene Insulation:
1) Pipe Size Range: As Noted.
2) Thickness:  1 inch.

d. Cellular Foam Insulation:
1) Pipe Size Range: As Noted.
2) Thickness:  1 inch.

2. 1-1/2 inch and Larger Domestic Hot Water, Hot Water Recirculation and Tempered
Water Piping:
a. Glass Fiber Insulation:

1) Pipe Size Range: As Noted.
2) Thickness:  1-1/2 inch.

b. Cellular Glass Insulation:
1) Pipe Size Range: As Noted.
2) Thickness:  1-1/2 inch.

c. Expanded Polystyrene Insulation:
1) Pipe Size Range: As Noted.
2) Thickness:  1-1/2 inch.

d. Cellular Foam Insulation:
1) Pipe Size Range: As Noted.
2) Thickness:  1-1/2 inch.

3. Roof Drain Bodies:
a. Fiber Glass Insulation with integral vapor retarder.  All pipe sizes, 1 inch thick.
b. Elastomeric Cellular Foam Insulation.  All pipe sizes, 1 inch thick.
c. Cellular Glass Insulation.  All pipe sizes, 1 inch thick.

4. Exposed Roof Drainage Above Grade
a. Fiber Glass Insulation with integral vapor retarder.  All pipe sizes, 1 inch thick.
b. Elastomeric Cellular Foam Insulation.  All pipe sizes, 1 inch thick.
c. Cellular Glass Insulation with full PVC jacket.  All pipe sizes, 1 inch thick.

5. Concealed Roof Drainage
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a. Fiber Glass Insulation with integral vapor retarder.  All pipe sizes, 1 inch thick.
b. Elastomeric Cellular Foam Insulation.  All pipe sizes, 1 inch thick.
c. Cellular Glass Insulation.  All pipe sizes, 1 inch thick.

6. Roof Drainage Run Horizontal at Roof Level:
a. Fiber Glass Insulation with integral vapor retarder.  All pipe sizes, 1 inch thick.
b. Elastomeric Cellular Foam Insulation.  All pipe sizes, 1 inch thick.
c. Cellular Glass Insulation.  All pipe sizes, 1 inch thick.

7. Plumbing Vents Within 10 Feet of the Exterior:
a. Fiber Glass Insulation with integral vapor retarder.  All pipe sizes, 1 inch thick.
b. Elastomeric Cellular Foam Insulation all pipe sizes, 1 inch thick.
c. Cellular Glass Insulation.  All pipe sizes, 1 inch thick.

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

a. Cellular Glass Insulation: 2 inches thick.
2. Domestic Cold Water Storage Tanks:

a. Cellular Glass Insulation: 2 inches thick.
3. Piping Exposed to Freezing with Heat Tracing:  All pipe sizes, 1 inch thick.

END OF SECTION
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SECTION 22 10 05
PLUMBING PIPING AND SPECIALTIES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Sanitary waste piping, buried within 5 feet of building.

B. Sanitary waste piping, above grade.

C. Domestic water piping, buried within 5 feet of building.

D. Domestic water piping, above grade.

E. Pipe, pipe fittings, valves, connections and specialties for:
1. Sanitary sewer systems.
2. Domestic water systems.
3. Pipe flanges, unions, and couplings.
4. Pipe hangers and supports.
5. Pipe sleeve-seal systems.
6. Ball valves.
7. Butterfly valves.
8. Balancing valves.
9. Pressure relief valves.

PART 2  PRODUCTS

2.1 GENERAL REQUIREMENTS

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

2.2 SANITARY WASTE PIPING, BURIED WITHIN 5 FEET 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. PVC Pipe:  ASTM D2665 or ASTM D3034.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.3 SANITARY WASTE PIPING, ABOVE GRADE

A. 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.

B. Copper Tube:  ASTM B306, DWV, Type L.
1. Fittings:  ASME B16.29, wrought copper, or ASME B16.23, sovent.
2. Joints:  Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and silver, with melting

range 430 to 535 degrees F.
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C. PVC Pipe - (Not For Use in Return Air Plenums or Exposed in Places of Assembly.):           
ASTM D2665.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.4 DOMESTIC WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Copper Pipe:  ASTM B42, hard drawn, 2-1/2 inches and smaller.
1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22 wrought copper and bronze.
2. Joints:  ASTM B32, alloy Sn95 solder.

B. Ductile Iron Pipe:  AWWA C151/A21.51, 3 inches and larger.
1. Fittings:  AWWA C110, ductile iron, standard thickness.  Cement Mortar lining in

conformance with AWWA C-104.
2. Joints:  AWWA C111/A21.11, styrene butadiene rubber (SBR) or vulcanized SBR gasket

with 3/4 inch diameter rods.
3. Jackets: AWWA C105 polyethylene jacket.

C. PEX Pipe:  Polyethylene cross-linked for Potable water (non-oxygen barrier).  Color coded:
Blue for cold domestic water and Red for hot domestic water.  Complies with ASTM F876,
F877, F1807, F2159, 2023, CSA B137.5.
1. Fittings:  PEX designed for use with Potable water piping.

2.5 DOMESTIC WATER PIPING, ABOVE GRADE

A. Copper Tubing for pipe 2 1/2 inches and smaller: ASTM B 88 (ASTM B 88M), Type L (B),
Drawn (H)
1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2. Joints:  ASTM B 32, alloy Sn95 solder.  Lead free.

B. Copper Tubing for pipe 3 inches and larger: ASTM B88, Type L (B), hard drawn, rolled
grooved ends
1. Fittings: ASTM B584 bronze sand castings, grooved ends.
2. Joints: Grooved mechanical couplings meeting ASTM F1476.

a. Housing Clamps: ASTM A395/A395M and ASTM A536 ductile iron, enamel coated,
compatible with copper tubing sizes, to engage and lock designed to permit some
angular deflection, contraction, and expansion.

b. Gasket: Elastomer composition for operating temperature range from -30 degrees F
to 180 degrees F.

c. Accessories: Stainless steel bolts, nuts, and washers.
3. Mechanically pressed fitting are allowed for this application.

2.6 PIPE FLANGES, UNIONS, AND COUPLINGS

A. Unions for Pipe Sizes 2 inches and Under:
1. Copper Tube and Pipe:  Class 150 bronze unions with soldered joints.
2. PVC Piping: PVC
3. CPVC Piping: PVC

B. Flanges for Pipe Size Over 2 inches:
1. Copper Tube and Pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets.
2. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder

end, water impervious isolation barrier.
3. PVC Piping: PVC
4. CPVC Piping: PVC
5. Gaskets: 1/16 inch thick preformed neoprene gaskets
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2.7 PIPE HANGERS AND SUPPORTS

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

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

hangers.
3. Trapeze Hangers:  Welded steel channel frames attached to structure.
4. Vertical Pipe Support:  Steel riser clamp.

B. Plumbing Piping - Drain, Waste, and Vent:
1. Conform to ASME B31.9.
2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.
3. Hangers for Pipe Sizes 2 inch and Over:  Carbon steel, adjustable, clevis.
4. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
5. Wall Support for Pipe Sizes to 3 inch:  Cast iron hook.
6. Wall Support for Pipe Sizes 4 inch and Over:  Welded steel bracket and wrought steel

clamp.
7. Vertical Support:  Steel riser clamp.
8. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and

concrete pier or steel support.
9. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

C. Plumbing Piping - Water:
1. Conform to ASME B31.9.
2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.
3. Hangers for Cold Pipe Sizes 2 inch and Over:  Carbon steel, adjustable, clevis.
4. Hangers for Hot Pipe Sizes 2 to 4 inch:  Carbon steel, adjustable, clevis.
5. Hangers for Hot Pipe Sizes 6 inch and Larger:  Adjustable steel yoke, cast iron pipe roll,

double hanger.
6. Multiple or Trapeze Hangers:  Steel channels with welded supports or spacers and

hanger rods.
7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Over:  Steel channels with

welded supports or spacers and hanger rods, cast iron roll.
8. Wall Support for Pipe Sizes Up to 3 inch:  Cast iron hook.
9. Wall Support for Pipe Sizes 4 inch and Larger:  Welded steel bracket and wrought steel

clamp.
10. Wall Support for Hot Pipe Sizes 6 inch and Larger:  Welded steel bracket and wrought

steel clamp with adjustable steel yoke and cast iron pipe roll.
11. Vertical Support:  Steel riser clamp.
12. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor

flange, and concrete pier or steel support.
13. Floor Support for Hot Pipe Sizes to 4 inch:  Cast iron adjustable pipe saddle, locknut,

nipple, floor flange, and concrete pier or steel support.
14. Floor Support for Hot Pipe Sizes 6 inch and Larger:  Adjustable cast iron pipe roll and

stand, steel screws, and concrete pier or steel support.
15. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

D. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:
1. Concrete Wedge Expansion Anchors:  Comply with ICC-ES AC193.
2. Masonry Wedge Expansion Anchors:  Comply with ICC-ES AC01.
3. Concrete Screw Type Anchors:  Comply with ICC-ES AC193.
4. Masonry Screw Type Anchors:  Comply with ICC-ES AC106.
5. Concrete Adhesive Type Anchors:  Comply with ICC-ES AC308.

E. INSERTS
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1. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded
connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to
forms; size inserts to suit threaded hanger rods.

F. FLASHING
1. Metal Flashing: 26 gage thick galvanized steel.
2. Metal Counterflashing: 22 gage thick galvanized steel.
3. Lead Flashing:

a. Waterproofing: 5 lb./sq. ft sheet lead.
b. Soundproofing: 1 lb./sq. ft sheet lead.

4. Flexible Flashing: 47 mil thick sheet compatible with roofing.
5. Caps: Steel, 22 gage minimum; 16 gage at fire resistant elements.

G. SLEEVES
1. Sleeves for Pipes through Non-fire Rated Floors: 18 gage thick galvanized steel.
2. Sleeves for Pipes through Non-fire Rated Beams, Walls, Footings, and Potentially Wet

Floors: Steel pipe or 18 gage thick galvanized steel.
3. Sealant: refer to Section 07 90 00.

H. MECHANICAL SLEEVE SEALS
1. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber

links shaped to continuously fill annular space between object and sleeve, connected with
bolts and pressure plates causing rubber sealing elements to expand when tightened,
providing watertight seal and electrical insulation.

I. FORMED STEEL CHANNEL
1. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center.

J. FIRESTOPPING
1. Refer to Specification Section 07 84 00.

2.8 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. Glass reinforced plastic pressure end plates.

2.9 BALL VALVES

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Construction, 4 Inches and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze body,
chrome plated brass ball, regular port, teflon seats and stuffing box ring, blow-out proof stem,
lever handle, solder or threaded ends with union.  Lead free.

2.10 PLUG VALVES

A. Construction 2-1/2 Inches and Larger:  MSS SP-78, 175 psi CWP, cast iron body and plug,
pressure lubricated, teflon or Buna N packing, flanged or grooved ends.  Provide lever
operator with set screw.

2.11 BALANCING VALVES

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.
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B. Automatic Flow Limiting Cartridge, Size 3/4 inch:
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, 0.5 gpm
WOG service.

C. 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.

2.12 HORIZONTAL SWING CHECK VALVES

A. Up to 2 Inches:
1. MSS SP-80, 150, bronze body and cap, bronze swing disc with rubber seat, solder or

threaded ends.  Lead free.

2.13 SPRING LOADED CHECK VALVES

A. Up to 2 inches:
1. MSS SP 80, Class 250, bronze body, in-line spring lift check, silent closing, Buna-N disc,

integral seat, threaded ends.  Lead free.

B. 2-1/2 inches and Larger:

C. MSS SP 71, Class 125, wafer style, cast iron body, bronze seat, center guided bronze disc,
stainless steel spring and screws, flanged ends.

2.14 PRESSURE RELIEF VALVES

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

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

2.15 PRESSURE GAUGES

A. Gauge: ASME B40.1, UL 393 with bourdon tube, rotary brass movement, brass socket, front
calibration adjustment, black scale on white background.
1. Case: Steel
2. Bourdon Tube: Type 316 stainless steel.
3. Dial Size: 3-1/2 inch diameter.
4. Mid-Scale Accuracy: One percent.
5. Scale: Psi.

2.16 PRESSURE GAUGE TAPS

A. Needle Valve: Brass, 1/4 inch NPT for minimum 300 psi.

B. Ball Valve: Brass, 1/4 inch NPT for 250 psi.

C. Pulsation Damper: Pressure snubber, brass with 1/4 inch NPT connections.

2.17 STEM TYPE THERMOMETERS

A. Thermometer: ASTM E1, adjustable angle, red appearing indicator, lens front tube, cast
aluminum case with enamel finish, cast aluminum adjustable joint with positive locking device.
1. Size: 9 inch scale.
2. Window: Clear Lexan.
3. Stem: Brass, 3/4 inch NPT, 3-1/2 inch long.
4. Accuracy: 2 percent.
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5. Calibration: Degrees F.
6. Indicator shall be non-mercury.

2.18 HOSE BIBBS

A. Hose Bibb:  Lead-Free, interior use, brass construction with integral vacuum breaker, hose
connection.

2.19 WATER METER

A. Provide Lead Free water meter and remote reader as recommended by water service
provider.  Meter to register flow in Gallons.  Plumbing Contractor to install meter and reader. 
Install meter in accordance with AWWA M6, with isolating valves on inlet and outlet.

B. Obtain meter from water service provider.  If not possible, obtain approval of proposed meter
from Director of Utility of Water Service Provider prior to water meter purchase.

2.20 HYDRANTS

A. Wall Hydrant, HYD-1: Lead-Free, non-freeze, self-draining type with lockable recessed box
hose thread spout, locks shield and removable key, and integral vacuum breaker.

2.21 BACKFLOW PREVENTERS

A. Reduced Pressure Backflow Preventers, RPZ-1 (Domestic):
1. Comply with ASSE 1013.  Lead Free.
2. Bronze body, with bronze internal parts and stainless steel springs.
3. Two independently operating, spring loaded check valves; diaphragm type differential

pressure relief valve located between check valves; third check valve opening under back
pressure in case of diaphragm failure; non-threaded vent outlet; assembled with two gate
valves, strainer, and four test cocks.

4. Air gap per manufacturer's recommendation.
5. Provide testing by State certified backflow prevention device tester, and document of

Certification.

2.22 WATER HAMMER ARRESTOR -LEAD FREE

A. Stainless steel bellow type, complies with and sized in accordance with PDI WH-201.

B. Pre-charged suitable for operation in temperature range 34 to 250 degrees F and maximum
150 psi working pressure.

2.23 THERMOSTATIC MIXING VALVE

A. Valve: Chrome plated cast brass body, stainless steel or nickel plated bellows, integral
temperature adjustment.

B. Accessories:
1. Check valve on inlets.
2. Volume control shut-off valve on outlet.
3. Stem thermometer on outlet.
4. Strainer stop checks on inlets.

C. Cabinet: 16 gage enameled steel, for surface mounting with keyed lock.
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2.24 DIAPHRAGM-TYPE EXPANSION TANK

A. Expansion Tank, ET-1: Construction: Welded steel, tested and stamped in accordance with
ASME Section VIII; supplied with National Board Form U-1, rated for working pressure of 125
psig, with flexible EPDM diaphragm sealed into tank.

B. Accessories: Pressure gage and air-charging fitting, tank drain; pre-charge to 40 psig.

C. Size: as indicated on Drawing.

2.25 FLOOR DRAIN / FLOOR SINK

A. Floor Drain, FD-1: ASME A112.21.1; cast iron two piece body with double drainage flange,
weep holes, 1/2 inch trap primer connection, reversible clamping collar, and round adjustable
nickel-bronze strainer.

B. Floor Drain / Floor Sink Trap Primer Valve:  ASSE 1018, corrosion resistant brass, piston
operated, no springs or diaphragms, adjustable in line pressure, 1/2 inch inlet and outlet
openings.

2.26 CLEANOUTS

A. Cleanout, Interior Finished Floor Area, CO-1: cast iron body with anchor flange, reversible
clamping collar, threaded top assembly, and round polished bronze scoriated cover.

B. Cleanout, Interior Unfinished Inline Accessible Area, CO-2: cast iron body ferrule type with
ABS countersunk plug.

C. Wall Cleanout, Interior Finished Wall Area, WCO-1: cast iron body with lacquered ABS
tapered threaded plug and round stainless steel wall access cover with securing screw.

2.27 TRENCH DRAIN

A. Cast in place concrete trench drain with catch basins.

B. Polystyrene trench drain forms.

C. Structural steel trench rails complete with end rails and anchoring legs.

D. Ductile iron grate with locking device

PART 3  EXECUTION

3.1 EXAMINATION

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

3.2 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. Protect open ends with
temporary plugs or caps.

C. Prepare piping connections to equipment with flanges or unions.
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3.3 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.

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.

I. Install vent piping penetrating roofed areas to maintain integrity of roof assembly.

J. Where pipe support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc-rich primer to welding.

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

L. Excavate in accordance with Section 31 23 16.

M. Backfill in accordance with Section 31 23 23.

N. Trench - Provide 3 inches of sand for bedding material at trench bottom to provide uniform
bedding for piping.  Level bedding materials and install pipe on prepared bedding.   Encase
installed piping with 6 inches of pea gravel.  Provide fill material to trench and compact to 90
percent maximum density.  Route pipe in straight line.

O. Install bell and spigot pipe with bell end upstream.

P. Install valves with stems upright or horizontal, not inverted.

Q. Install water piping to ASME B31.9.

R. 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.

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

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

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

V. PVC piping is not allowed to be installed in places of assembly, plenum spaces, exit discharge
corridors or stairs.  Use cast iron or copper piping in these locations.

W. Install firestopping at fire rated construction perimeters and openings containing penetrating
sleeves and piping.

X. Install water hammer arrestors complete with accessible isolation valve on hot and cold water
supply piping to fixtures to prevent hammer or 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 minimum, and minimum 18 inches long.
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Y. 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.
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.

Z. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9.
2. Support horizontal piping as indicated.
3. Install hangers to provide minimum 1/2 inch space between finished covering and

adjacent work.
4. Place hangers within 12 inches of each horizontal elbow.
5. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe

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

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

trapeze hangers.
8. Provide copper plated hangers and supports for copper piping.
9. Prime coat exposed steel hangers and supports. Hangers and supports located in crawl

spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
10. Provide hangers adjacent to motor-driven equipment with vibration isolation; see Section

22 05 48.
11. Support cast iron drainage piping at every joint.

AA. 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.

AB. Equipment Bases and Supports
1. Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending 6

inches beyond supported equipment. Refer to Section 03 30 00.
2. Using templates furnished with equipment, install anchor bolts, and accessories for

mounting and anchoring equipment.
3. Construct supports of steel members or formed steel channel. Brace and fasten with

flanges bolted to structure.
4. Provide rigid anchors for pipes after vibration isolation components are installed. Refer to

Section 22 05 48.

AC. Flashing
1. Provide flexible flashing and metal counterflashing where piping penetrates weather or

waterproofed walls, floors, and roofs.
2. Flash vent and soil pipes projecting 3 inches minimum above finished roof surface with

lead worked 1 inch minimum into hub, 8 inches minimum clear on sides with 24 x 24
inches sheet size. For pipes through outside walls, turn flanges back into wall and caulk,
metal counter-flash, and seal.
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3. Flash floor drains in floors with topping over finished areas with lead, 10 inches clear on
sides with minimum 36 x 36 inch sheet size. Fasten flashing to drain clamp device.

4. Seal floor, shower, and mop sink drains watertight to adjacent materials.
5. Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars

above roof jacks. Screw vertical flange section to face of curb.

AD. Sleeves
1. Set sleeves in position in forms. Provide reinforcing around sleeves.
2. Size sleeves large enough to allow for movement due to expansion and contraction.

Provide for continuous insulation wrapping.
3. Extend sleeves through floors 1 inch above finished floor level. Caulk sleeves.
4. Where piping penetrates floor, ceiling, or wall, close off space between pipe and adjacent

work with fire stopping, insulation and caulk airtight. Provide close fitting metal collar or
escutcheon covers at both sides of penetration.

5. Install chrome plated steel escutcheons at finished surfaces.

3.4 APPLICATION

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

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

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

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

3.5 TOLERANCES

A. Sanitary Drainage Piping:  Establish invert elevations, slopes for drainage to 1/8 inch per foot
minimum on mains 4 inches and larger.  Install branch mains smaller than 4 inch with 1/4 inch
per foot minimum.

B. Storm Drainage Piping:   Establish invert elevations, slopes for drainage to 1/8 inch per foot
minimum.

3.6 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. Disinfect water distribution system in accordance with Section 33 01 10.58.

B. Final water samples shall be sent to a State Department of Health approved testing lab in the
State of New York and sample test results shall be submitted to A/E of record.

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

D. 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).

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

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

G. Maintain disinfectant in system for 24 hours.

H. If final disinfectant residual tests less than 25 mg/L, repeat treatment.

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

J. 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.
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3.7 SERVICE CONNECTIONS

A. Provide new water service complete with approved reduced pressure backflow preventer and
water meter with by-pass valves, pressure reducing valve, and sand strainer.

B. Test sanitary waste, vent piping and storm drainage system in accordance with Plumbing
Code of the State of New York.

C. Test backflow prevention device in accordance with ASSE 5013, by State certified backflow
prevention device tester.
1. Provide test results and Certification of tester.

D. Test domestic water piping system in accordance with Plumbing Code of the State of New
York.

E. Provide new gas piping into building.  Building gas service distribution piping to have pressure
of [1/2] psi.

F. Test 1/2 psi gas piping system at 10 psi for one hour in accordance with Fuel Gas Code of the
State of New York and New York State SED Manual of Planning Standards.

3.8 SCHEDULES

A. Pipe Hanger Spacing:
1. Metal Piping:

a. Pipe Size:  1/2 inch to 1-1/4 inch:
1) Maximum Hanger Spacing:  6.5 ft.
2) Hanger Rod Diameter:  3/8 inches.

b. Pipe Size:  1-1/2 inch to 2 inch:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  3/8 inch.

c. Pipe Size:  2-1/2 inch to 3 inch:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  1/2 inch.

d. Pipe Size:  4 inch to 6 inch:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  5/8 inch.

2. Cast Iron (All Sizes) pipe length less than 10’:
a. Maximum hanger Spacing:  5 ft.
b. Hanger rod diameter:  5/8 inch

3. Cast Iron (All Sizes) with 10 foot length of pipe
a. Maximum hanger Spacing:  10 ft.
b. Hanger rod diameter:  5/8 inch

4. CPVC, 1 inch and smaller
a. Maximum hanger Spacing:  3 ft.
b. Hanger rod diameter:  1/2 inch

5. CPVC, 1-1/4 inches and larger
a. Maximum hanger Spacing:  4 ft.
b. Hanger rod diameter:  1/2 inch

6. Copper Tube, 1-1/4 inches and smaller
a. Maximum hanger Spacing:  6 ft.
b. Hanger rod diameter:  1/2 inch

7. Copper Tube, 1-1/2 inches and larger
a. Maximum hanger Spacing:  10 ft.
b. Hanger rod diameter:  1/2 inch

8. PVC (All Sizes)

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061


South Seneca Central School District  2022 Capital Improvement Project
HUNT 2541-034  Section  22 10 05 

 PLUMBING PIPING AND SPECIALTIES
 Section 22 10 05    Page 12 

a. Maximum hanger Spacing:  4 ft.
b. Hanger rod diameter:  3/8 inch

END OF SECTION
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SECTION 22 15 00
GENERAL-SERVICE COMPRESSED-AIR SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Reciprocating air compressors.

B. Air receivers.

1.2 RELATED REQUIREMENTS

A. Section 22 05 53 - Identification for Plumbing Piping and Equipment.

1.3 REFERENCE STANDARDS

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; 2015.

B. ASME BPVC - Boiler and Pressure Vessel Code; 2019.

C. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2016.

D. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2018.

E. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; 2018.

F. ASME B31.1 - Power Piping; 2018.

G. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2018.

H. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2019.

I. ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014).

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with ASME B31.1 code for installation of piping systems and
ASME Section IX for welding materials and procedures.

B. Perform Work in accordance with AWS D1.1 for welding hanger and support attachments to
building structure.

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

D. Installer: Company specializing in performing work of this section with minimum three years
documented experience approved by manufacturer.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect piping from weather and construction traffic. Maintain factory packaging and caps in
place until installation.

B. Deliver each length of piping with manufacturer’s plugged or capped ends and keep sealed
until installation.
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C. Deliver fittings, valves, and other components in sealed containers and keep sealed until
installation.

D. Accept air compressors, refrigerated air dryer on site in factory-fabricated containers with
shipping skids and plastic pipe end protectors in place.  Inspect for damage.

E. Protect piping and equipment from weather and construction traffic.

PART 2  PRODUCTS

2.1 RECIPROCATING AIR COMPRESSORS

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Electrically-driven, air-cooled compressor unit; factory assembled on surface-mount tank with
heat exchangers, air intake filters, gauges, sight glasses, vibration isolators, thermostats,
safeties, differential pressure oil pump, thermal overload protections, oil separator, moisture
separator with drain trap, oil charging valve, and compressor bearings with ABMA STD 9, L10
life expectancy at 100,000 hours.

C. Enclosure:  Sound masking enclosure capable of reducing equipment generated noise down
to 50 percent of generated loudness.

D. Controls:
1. Indicators:

a. Air temperature.
b. Oil temperature.
c. Hour meter.
d. Air discharge pressure.
e. Sump pressure.
f. Air intake filter loading.
g. Anti-recycle timer.
h. Phase loss/reversal monitor.

2. Pushbutton or Handswitch:  Start/stop and load/unload functions.

2.2 VALVES

A. Gate Valves:
1. 2 inches and Smaller: MSS SP 80Class 150, bronze body, bronze trim, union bonnet,

rising stem, inside screw with back-seating stem, wedge disc, solder or threaded ends.
2. 2-1/2 inches and Larger: MSS SP 70, Class 125, cast iron body, bronze trim, bolted

bonnet, rising stem, hand-wheel, outside screw and yoke, solid wedge disc with bronze
seat rings, flanged ends. Furnish chain-wheel operators for valves 6 inches and larger
mounted over 8 feet above floor.

B. Ball Valves:
1. Manufacturers:

a. Crane Valve, North America; www.craneco.com
b. Milwaukee Valve Company; www.milwaukeevalve.com
c. NIBCO, Inc.; www.nibco.com
d. 2 inches and Smaller: MSS SP 110, Class 150, bronze, two piece body, type 316

stainless steel ball, full port, teflon seats, blow-out proof stem, solder or threaded
ends with union, lever handle with balancing stops.
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e. 2 inches and Smaller: MSS SP 110, Class 150, bronze, three piece body, type 316
stainless steel] ball, full port, teflon seats, blow-out proof stem, solder or threaded
ends, lever handle with balancing stops.

2.3 FLEXIBLE CONNECTORS

A. 2 inches and Smaller: Corrugated stainless steel hose with single layer of stainless steel
exterior braiding, Schedule 40 black steel ends; maximum working pressure 190 psig,
threaded or soldered connections.

PART 3  EXECUTION

3.1 INSTALLATION - ABOVE GROUND PIPING - COMPRESSED AIR SYSTEMS

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

B. Provide inserts for placement in concrete forms.

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe 4 inches and
larger.

D. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with
recessed square steel plate and nut flush with top of slab.

E. Make air cock and drain connection on horizontal casing.

F. Install line size gate valve and check valve on compressor discharge.

G. Connect condensate drains to nearest floor drain.

H. Install valved drip connections at low points of piping system.

I. Install takeoffs to outlets from top of main, with shut off valve after takeoff.  Slope takeoff
piping to outlets.

J. Install compressed air couplings, female quick connectors, and pressure gages.

K. Install tees instead of elbows at changes in direction of piping.  Fit open end of each tee with
plug.

L. Cut pipe and tubing accurately and install without springing or forcing.

M. Slope piping in direction of flow.

N. Install pipe sleeves where pipes and tubing pass through walls, floors, roofs, and partitions.

O. Install firestopping at fire rated construction perimeters and openings containing penetrating
sleeves and piping.

P. Install manual shut off valves with stem vertical and accessible for operation and maintenance.

Q. Identify piping system and components.  See Section 22 05 53.

R. Install strainers on inlet side of pressure reducing valves. Install pressure reducing valves with
bypasses and isolation valves to allow maintenance without interruption of service.

S. Stainless Steel Pipe with press-type Joints: Square cut ends to plus or minus 0.030 inches
tolerance. Remove burrs and clean ends. Fully insert tubing into fitting and mark pipe ends to
ensure full insertion into coupling or fitting during assembly. Press joint using manufacturer’s
tool with proper sized jaw.
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T. Copper Pipe with press-type Joints: Remove burrs and clean ends. Fully insert tubing into
fitting and mark pipe ends to ensure full insertion into coupling or fitting. Check alignment
against mark to assure tubing is fully inserted. Press joint using manufacturer’s tool.

3.2 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Compressed Air Piping Leak Test:  Prior to initial operation, clean and test compressed air
piping in accordance with ASME B31.1.

C. Repair or replace compressed air piping as required to eliminate leaks, and retest to
demonstrate compliance.

D. Verify for atmospheric pressure in piping systems, other than system under test.

E. Test system with dry compressed air or dry nitrogen with test pressure in piping system at    
50 psi.

F. Cap and seal ends of piping when not connected to mechanical equipment.
END OF SECTION
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SECTION 22 30 00
PLUMBING EQUIPMENT

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Tankless electric water heaters.

B. Commercial electric water heaters.

C. Diaphragm-type compression tanks.

D. Pressure booster systems.

1.2 RELATED REQUIREMENTS

A. Section 26 05 83 - Wiring Connections:  Electrical characteristics and wiring connections.

1.3 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

B. Product Data:
1. Provide dimension drawings of water heaters indicating components and connections to

other equipment and piping.
2. Indicate pump type, capacity, power requirements.
3. Provide electrical characteristics and connection requirements.

C. Shop Drawings:
1. Indicate heat exchanger dimensions, size of tappings, and performance data.
2. Indicate dimensions of tanks, tank lining methods, anchors, attachments, lifting points,

tappings, and drains.

D. Project Record Documents:  Record actual locations of components.

E. Operation and Maintenance Data:  Include operation, maintenance, and inspection data,
replacement part numbers and availability, and service depot location and telephone number.

F. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements for additional provisions.

1.4 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. Electric Water Heaters:  UL listed and labeled to UL 174.
3. Products Requiring Electrical Connection:  Listed and classified by Underwriters

Laboratories Inc., as suitable for the purpose specified and indicated.

C. Identification:  Provide pumps with manufacturer's name, model number, and rating/capacity
identified by permanently attached label.
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Provide temporary inlet and outlet caps.  Maintain caps in place until installation.

B. Accept water heaters on site in original labeled cartons. Inspect for damage.

1.6 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Provide five year manufacturer warranty for domestic water heaters.

C. Provide [5] year manufacturer warranty for electric tankless domestic water heaters.

PART 2  PRODUCTS

2.1 WATER HEATERS

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Tankless Electric Water Heater:
1. Manufacturers:

a. Substitutions:  See Section 01 60 00 - Product Requirements.
2. Minimum Efficiency Required:  ASHRAE Std 90.1 I-P.
3. Heater Type:  Self-contained, wall-mounted unit capable of handling listed capacity,

water-inlet strainer, removable thermally-insulated front panel, and threaded water
pipe-end connections.

4. Heater-Heat Exchanger:  Stainless steel, thermally insulated and encased assembly in
corrosion-resistant steel jacket; baked-on enamel finish.

5. Safeties:  Provide internal safeties for water flow, electrical load, and thermal load.
6. Controls:  Color touchscreen interface for internal controls; temperature range adjustable

from 120 to 170 degrees F using flanged or screw-in nichrome elements.  Wire
double-element units so elements do not operate simultaneously.

C. Commercial Electric Water Heaters:
1. Manufacturers:

a. Substitutions:  See Section 01 60 00 - Product Requirements.
2. Type:  Factory-assembled and wired, electric, vertical storage.
3. Minimum Efficiency Required:  ASHRAE Std 90.1 I-P.
4. Performance:
5. Electrical Characteristics:
6. Heating Elements:  Flange-mounted immersion elements; individual elements sheathed

with Incoloy corrosion-resistant metal alloy, rated less than 75 W/sq in.

2.2 ELECTRIC TANKLESS WATER HEATER

A. Type:  Automatic, electric, 1.0 GPM In-line flow restrictor, high temperature limit switch, under
sink mounting.

B. Performance:
1. Heating element size:  9.0 kW.
2. Temperature rise of 61 degrees at 1.0 GPM flow.
3. Maximum working pressure:  150 psig.

C. Refer to plumbing fixture schedule on drawing for Manufacturer, Model, Trim and Remarks.
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D. Electrical Characteristics:
1. Refer to plumbing fixture schedule on drawing.

2.3 DIAPHRAGM-TYPE COMPRESSION TANKS

A. Manufacturers:

B. Accessories:  Pressure gauge and air-charging fitting, tank drain; precharge to 12 psig.

2.4 DOMESTIC PUMPS

A. Domestic Pump, Recirculation, DP-1: UL and CSA listed, rated for 140 psig maximum working
pressure,  bronze or stainless steel casing, polypropylene (glass filled) impeller, stainless steel
shaft, graphite bearing, EPDM gasket and aquastat

B. Electrical requirements:
1. As indicated on Drawing.

2.5 PRESSURE BOOSTER SYSTEMS

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. System:  Packaged with two pumps, factory assembled, tested, and adjusted; shipped to site
as integral unit; consisting of pumps, valves, and galvanized piping, with control panel mounted
on fabricated steel base with structural steel framework.

C. Controls and Instruments:  Locate in NEMA 250 Type 1 general-purpose enclosure with main
disconnect interlocked with door, fused circuit for each motor, magnetic starters with three
overloads, control-circuit transformer with fuse protection, selector switch for each pump, low
limit pressure switch, low-pressure alarm light, running lights, current-sensing devices,
minimum-run timers, manual alternation, and suction and discharge pressure gauges.

D. Lead Pump:  Operate continuously with lag pump running on system demand. If lead pump
fails to function, next pump in sequence to start automatically.

E. Time-Delay Relay:  Prevent lag pump short cycling on fluctuating demands.

F. Thermal Bleed Circuit with Solenoid Valve:  Prevent overheating during low demand.

G. Low-Pressure Control:  Stop pump operation if incoming water pressure drops to atmospheric.

H. Pump Switch:  Permit manual or automatic operation.

I. Valving:  Provide each pump outlet with combination pressure reducing and check valve to
maintain constant system pressure. Provide gate or butterfly valves on suction and discharge
of each pump. Provide check valve on each pump discharge.

J. Time Clock for Automatic Day-Night Changeover:
1. Day Cycle:  Operate system continuously with pressure to fixtures maintained by

pressure-reducing valves.
2. Night Cycle:  Operate pump intermittently on pressure switch located near pressure tank

operating pump for predetermined adjustable time period.
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PART 3  EXECUTION

3.1 INSTALLATION

A. Install plumbing equipment in accordance with manufacturer's instructions, as required by
code, and complying with conditions of certification, if any.

B. Coordinate with plumbing piping and related fuel piping work to achieve operating system.

C. Domestic Water Heater:
1. Install water heater on concrete housekeeping pad, minimum 3-1/2 inches high and 6

inches larger than water heater on each side. Refer to Section 03 30 00.
2. Maintain manufacturer's recommended clearances around and over water heaters.
3. Connect natural gas piping in accordance with NFPA 54.
4. Connect natural gas piping to water heater, full size of water heater gas train inlet.

Arrange piping with clearances for burner removal and service.
5. Connect domestic hot water piping to outlet connection and connect domestic hot water

recirculation piping to domestic cold water piping.  Connect cold water piping to inlet
connections.

6. Install the following piping accessories.
a. On supply:

1) Thermometer well and thermometer.
2) Strainer.
3) Pressure gage.
4) Shutoff valve.

b. On return:
1) Thermometer well and thermometer.
2) Pressure gage.
3) Shutoff valve.

c. Install the following piping accessories on natural gas piping connections. Refer to     
   Section 22 10 05.
1) Strainer.
2) Pressure gage.
3) Shutoff valve.
4) Pressure reducing valve.

7. Install discharge piping from relief valves and drain valves to nearest floor drain.
8. Install circulator and diaphragm expansion tank on water heater.
9. Install water heater trim and accessories furnished loose for field mounting.
10. Install electrical devices furnished loose for field mounting.
11. Install control wiring between water heater control panel and field mounted control

devices.
12. Connect CPVC flue to water heater outlet, full size of outlet.
13. Install Work in accordance with applicable Plumbing Code of the State of New York.

D. Pumps:
1. Ensure pumps operate at specified system fluid temperatures without vapor binding and

cavitation, are non-overloading in parallel or individual operation, and operate within 25
percent of midpoint of published maximum efficiency curve.

END OF SECTION
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SECTION 22 40 00
PLUMBING FIXTURES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Flush valve water closets.

B. Wall hung urinals.

C. Lavatories.

D. Sinks.

E. Under-lavatory pipe supply covers.

F. Shower receptors.

G. Electric water coolers.

H. Wash fountains.

I. Mop sinks.

J. Emergency eye and face wash.

1.2 RELATED REQUIREMENTS

A. Section 22 10 05 - Plumbing Piping and Specialties.

B. Section 22 30 00 - Plumbing Equipment.

C. Section 26 05 83 - Wiring Connections:  Electrical characteristics and wiring connections.

1.3 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;
2010.

B. ASHRAE Std 18 - Methods of Testing for Rating Drinking-Water Coolers with Self-Contained
Mechanical Refrigeration; 2013.

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

D. ASME A112.18.1 - Plumbing Supply Fittings; 2018.

E. ASME A112.18.9 - Protectors/Insulators for Exposed Waste and Supplies on Accessible
Fixtures; 2011 (Reaffirmed 2017).

F. ASME A112.19.2 - Ceramic Plumbing Fixtures; 2018.

G. ASME A112.19.3 - Stainless Steel Plumbing Fixtures; 2017.

H. ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks; 2017.

I. ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices; 2015.

J. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

K. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.
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L. NSF 61 - Drinking Water System Components - Health Effects; 2019.

M. NSF 372 - Drinking Water System Components - Lead Content; 2016.

N. ARI 1010 - Self-Contained, Mechanically Refrigerated Drinking-Water Coolers

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,
trim, and finishes.

C. Maintenance Data:  Include fixture trim exploded view and replacement parts lists.

D. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements for additional provisions.
2. Flush Valve Service Kits:  One for each type and size.

1.5 QUALITY ASSURANCE

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

1.6 REGULATORY REQUIREMENTS

A. Plumbing piping, joints, faucets, etc. must comply with the requirements, and bear the label
indicating the materials comply with the definition of “lead free” requirement of the
Environmental Protection Agency “Reduction of Lead in Drinking Water Act”.

B. Lead Water Testing:  Lead water testing shall be conducted at all Lavatories, Sinks and
Drinking Fountains in accordance with Public Health Law section 1370-a and 1110, Subpart
67-4 of Title 10 (Health) of the Official Compilation of Codes, Rules and Regulations of the
State of New York and the Environmental Protection Agency 3T’s for Reducing Lead in
Drinking Water.

C. School District reserves the right to accept or not accept installation unless results are not
greater than the Department Of Health action level.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Accept fixtures on site in factory packaging.  Inspect for damage.

B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in
place to protect fixtures and prevent use.

1.8 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Provide standard manufacturer warranty for Plumbing Fixtures.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  22 40 00

PLUMBING FIXTURES
Section 22 40 00 Page 3

PART 2  PRODUCTS

2.1 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.

2.2 MANUFACTURERS:

A. Refer to Plumbing Fixture Schedule on drawing for Manufacturer, Model, Trim and Remarks.

2.3 FLUSH VALVE WATER CLOSETS

A. Water Closet Bowl (WC-1): ASME A112.19.2M; ADA compliant, wall mount, siphon jet,
vitreous china closet bowl with elongated rim, 1-1/2 inch top spud and 1.28 gallon flush
volume.

B. Flush Valve, Manually Operated (WC-1): ADA compliant, exposed chrome plated, diaphragm
type with oscillating handle, escutcheon, seat bumper, integral screwdriver stop, vacuum
breaker and 1.28 gallon flush volume for use with 1-1/2 inch top spud.

C. Toilet Seats:
1. Manufacturers:

a. Substitutions:  See Section 01 60 00 - Product Requirements.
2. Elongated solid white plastic, open front without cover, self-sustaining hinge, brass bolts.
3. Elongated solid white seat and hinges, open front without cover, scalloped handhold for

use with child floor mounted water closet.

D. Water Closet Carriers:
1. Manufacturers:

a. Substitutions:  See Section 01 60 00 - Product Requirements.
2. ASME A112.6.1M;  floor mounted, adjustable cast iron frame, integral drain hub and vent,

adjustable spud, lugs for floor attachment, threaded fixture studs with nuts and washers. 
For handicap and non-handicap wall mount water closets.

E. Water Closet Accessories:
1. Toilet mounting flange, bowl ring, mounting hardware, bolt caps.  For handicap and

non-handicap floor mounted water closets.

2.4 WALL HUNG URINALS

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Urinal, (UR-1):  ASME A112.19.2; ADA compliant, wall mount, washout, vitreous china urinal
with shields, integral trap, elongated 14 inch rim from finished wall, 3/4 inch top spud, steel
supporting hanger and 0.50 gallon flush volume.

C. Flush Valve, Manually Operated (UR-1): ADA compliant, exposed chrome plated, diaphragm
type with oscillating handle, escutcheon, integral screwdriver stop, vacuum breaker and       
0.50 gallon flush volume for use with 3/4 inch top spud.

D. Urinal Carriers:
1. Manufacturers:

a. Substitutions:  See Section 01 60 00 - Product Requirements.
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2. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor attachment,
threaded fixture studs for fixture hanger, bearing studs. For handicap and non-handicap
urinals.

2.5 LAVATORIES

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Lavatory, Vitreous China Wall Mount Basin (LAV-1):  ASME A112.19.2; ADA compliant,
vitreous china wall mount, 20 x 18 inch minimum, with 4 inch high back, single hole faucet
mount drilling, D-shaped basin with splash lip, front overflow and grid drain. For handicap and
non-handicap lavatories.  Provide offset grid drain and pipe covers for handicap lavatory.

C. Manual Faucet:  ASME A112.18.1:  ADA compliant, low lead content, 4 inch on center mount,
chrome finish, maximum 0.50 gpm flow of 60 psig, color coded wristblade handles.

D. Lavatory Carrier:
1. Manufacturers:

a. Substitutions:  See Section 01 60 00 - Product Requirements.
2. 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.

E. Accessories:
1. Offset waste with perforated open strainer.
2. Combination stop and strainer.
3. Wheel handle stops.
4. Rigid supplies.

2.6 SINKS

A. Manufacturers:
1. American Standard, Inc:  www.americanstandard-us.com/#sle.
2. Kohler Company:  www.kohler.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Single Compartment Bowl: ASME A112.19.3; 19 x 21 x 5-1/2 inch outside dimensions, 18
gage thick, Type 304 stainless steel. Self-rimming and undercoated, with 1-1/2 inch stainless
steel offset grid drain and tailpiece and ledge back drilled for trim.
1. Trim:  Deck mounted low lead content mixing faucet, 11-5/8 inch high spout with 2.20

gpm aerator, chrome plated finish with single lever handle.
2. Accessories: Chrome plated 17 gage brass P-trap with clean-out plug and arm with

escutcheon, screwdriver stop and rigid supplies.

2.7 UNDER-LAVATORY PIPE SUPPLY COVERS

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. 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 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.

2.8 SHOWERS

A. Manufacturers:
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1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Trim: Recess-mounted ADA wall unit, stainless steel panel, adjustable 1.50 GPM showerhead,
1.50 GPM hand held shower with stainless steel hose, backflow preventer, diverter valve, grab
bars, phenolic folding seat, thermostatic mixing control valve, curtain rod, curtain and holder.

C. Trim:  Flush mounted wall unit, stainless steel panel, fixed direction adjustable 1.50 GPM
showerhead, soap dish, thermostatic mixing control valve.

D. 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.

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

built-in 1.50 gpm flow control.
2. Manufacturers:

a. Substitutions:  See Section 01 60 00 - Product Requirements.

F. Thermostatic Mixing Valve:
1. Manufacturers:

a. Substitutions:  See Section 01 60 00 - Product Requirements.
2. ASSE 1070 listed with combination stop, strainer, and check valves, and flexible stainless

steel connectors.

2.9 ELECTRIC WATER COOLERS

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Water Cooler with Bottle Filler:  Lead-Free, ADA compliant Single-station, electric,
mechanically refrigerated; surface handicapped mounted; stainless steel top, stainless steel
body, elevated lead-free anti-squirt bubbler with stream guard, automatic stream regulator,
push controls located in front, left and right side of unit, mounting bracket; integral air cooled
condenser.  Body and lower shroud to be stainless steel.  Bottle filler with filter and electronic
sensor activation, plastic components, visual monitor for filter replacement.  Provide 3-pack
replacement filters.
1. Capacity:  Water Cooler - 8 gallons per minute of 50 degrees F water with inlet at 80

degrees F and room temperature of 90 degrees F, when tested in accordance with
ASHRAE Std 18.                  
Capacity:  Bottle Filler - 1.1 -1.5 gallons per minute of 50 degrees F water with inlet at 80
degrees F and room temperature of 90 degrees F.

2. Electrical requirements:
a. Refer to Plumbing Fixture Schedule on drawing.

C. Water Cooler with Bottle Filler:  Lead-Free, ADA compliant Two-station, electric, mechanically
refrigerated; surface handicapped mounted; stainless steel top, stainless steel body, elevated
lead-free anti-squirt bubbler with stream guard, automatic stream regulator, push controls
located in front, left and right side of unit, mounting bracket; integral air cooled condenser,
cane apron.   Body and lower shroud to be stainless steel.  Bottle filler with filter and electronic
sensor activation, plastic components, visual monitor for filter replacement.  Provide 3-pack
replacement filters.
1. Capacity:  Water Cooler - 8 gallons per minute of 50 degrees F water with inlet at 80

degrees F and room temperature of 90 degrees F, when tested in accordance with
ASHRAE Std 18.                  
Capacity:  Bottle Filler - 1.1 - 1.5 gallons per minute of 50 degrees F water with inlet at 80
degrees F and room temperature of 90 degrees F.

2. Electrical requirements:
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a. Refer to Plumbing Fixture Schedule on drawing.

2.10 WASH FOUNTAINS

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Freestanding Wash Fountains:

2.11 HOSE BIB BOXES

A. Manufacturers:
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Material: 316 stainless steel.

C. Finish:  Satin.

D. Mount in wall fully recessed.

E. Provide with NPT PVC ball valves and fittings.

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

2.12 MOP SINKS

A. Bowl: 24 x 24 x 12 inch high molded stone, floor mounted with not less that 1 1/2 inch wide
shoulder, stainless steel cap, stainless steel strainer.
1. Trim: Lead-Free, recessed wall type supply with handles, spout wall brace, vacuum

breaker, hose end spout, integral screwdriver stops with covering caps and adjustable
threaded wall flanges.

2. Accessories:
a. Hose clamp hanger.
b. Mop hanger.
c. Stainless Steel Wall Guards.

2.13 EMERGENCY EYE AND FACE WASH

A. Emergency Wash EW-1:  ANSI Z358.1; free standing, eye  wash with quick opening, full-flow
valves, ABS eye  wash receptor, twin eye wash heads with plastic dust cover ,  copper alloy
control valve and fittings. Furnish universal emergency sign and ANSI Z358.1 compliant
thermostatic mixing valve tempered water blending system.

B. Thermostatic Mixing Valve:  Thermostatic mixing valve, ASSE 1070 listed, with combination
stop, strainer, and check valves, and flexible stainless steel connectors.
1. Manufacturers:

a. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.1 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.

C. Confirm that millwork is constructed with adequate provision for the installation of counter top
lavatories and sinks.
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3.2 PREPARATION

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

3.3 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 hold fixture
in place.

3.4 INTERFACE WITH WORK OF OTHER SECTIONS

A. Review millwork shop drawings.  Confirm location and size of fixtures and openings before
rough-in and installation.

3.5 ADJUSTING

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

3.6 CLEANING

A. Clean plumbing fixtures and equipment.

3.7 PROTECTION

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

B. Do not permit use of fixtures by construction personnel.

C. Repair or replace damaged products before Date of Substantial Completion.
END OF SECTION
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SECTION 23 05 16
EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Flexible pipe connectors.

B. Expansion joints and compensators.

C. Pipe loops, offsets, and swing joints.

1.2 RELATED REQUIREMENTS

A. Section 23 21 13 - Hydronic Piping.

B. Section 23 23 00 - Refrigerant Piping.

1.3 REFERENCE STANDARDS

A. ASME B31.1 - Power Piping; 2018.

B. ASME B31.5 - Refrigeration Piping and Heat Transfer Components; 2016.

C. ASME B31.9 - Building Services Piping; 2017.

D. ASME BPVC-IX - Qualification Standard for Welding, Brazing, and Fuzing Procedures;
Welders; Brazers; and Welding, Brazing, and Fusing Operators - Welding Brazing and Fusing
Qualifications; 2019.

E. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless
Steel Tubing for General Service; 2015a (Reapproved 2019).

F. EJMA (STDS) - EJMA Standards; Tenth Edition.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:
1. Flexible Pipe Connectors:  Indicate maximum temperature and pressure rating,

face-to-face length, live length, hose wall thickness, hose convolutions per foot and per
assembly, fundamental frequency of assembly, braid structure, and total number of wires
in braid.

2. Expansion Joints:  Indicate maximum temperature and pressure rating, and maximum
expansion compensation.

C. Samples:  Submit two low pressure compensators 3/4 inch in size.

D. Design Data:  Indicate selection calculations.

E. Manufacturer's Qualification Statement.

F. Installer's Qualification Statement.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  23 05 16

EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING
Section 23 05 16 Page 2

G. Project Record Documents:  Record installed locations of flexible pipe connectors, expansion
joints, anchors, and guides.

1.6 QUALITY ASSURANCE

A. Perform Work in accordance with ASME B31.1, ASME B31.5 and ASME B31.9 code for
installation of piping systems and ASME BPVC-IX for welding materials and procedures.

B. Perform Work in accordance with the applicable Mechanical Code in the State of New York.

C. Maintain one copy of each document on site.

D. Manufacturer: Company specializing in manufacturing products specified in this section with
minimum three years experience.

E. Installer: Company specializing in performing Work of this section with minimum three years
experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B. Accept expansion joints on site in factory packing with shipping bars and positioning devices
intact. Inspect for damage.

C. Protect equipment from exposure by leaving factory coverings, pipe end protection, and
packaging in place until installation.

1.8 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product
bonds.

B. Furnish five year manufacturer warranty for leak free performance of packed expansion joints.

PART 2  PRODUCTS

2.1 FLEXIBLE PIPE CONNECTORS - STEEL PIPING

A. Inner Hose:  Bronze.

B. Exterior Sleeve:  Single braided, stainless steel.

C. Pressure Rating:  125 psi up to 12 inch.

D. End Connections:  Flanged.

E. Size:  Use pipe sized units.

F. Maximum offset:  3/4 inch on each side of installed center line.

2.2 FLEXIBLE PIPE CONNECTORS - COPPER PIPING

A. Inner Hose:  Bronze.

B. Exterior Sleeve:  Braided bronze.

C. Pressure Rating:  125 psi up to 2 inch.

D. End Connections:  Flanged.
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E. Size:  Use pipe sized units.

F. Maximum offset:  3/4 inch on each side of installed center line.

G. Application:  Copper piping.

2.3 EXPANSION JOINTS - STAINLESS STEEL BELLOWS TYPE

A. Pressure Rating:  125 psi and 400 degrees F.

B. Maximum Compression:  1-3/4 inches.

C. Maximum Extension:  1/4 inch.

D. End Connections:  Externally pressurized with flanged ends.

E. Size:  Use pipe sized units.

F. Application:  Steel piping 3 inches and under.

2.4 EXPANSION JOINTS - COMPENSATORS

A. Type:  Two-ply 304 stainless steel bellows with carbon steel shroud.

B. Maximum Working Pressure:  200 psi.

C. Maximum Working Temperatures:  400 degrees F.

D. Maximum Compression:  1/2 inch.

E. Maximum Extension:  5/32 inch.

F. End Connections:  Female copper sweat.

G. Application:  Copper piping up to 3 inches in size or steel piping up to 4 inches in size.

2.5 ACCESSORIES

A. Pipe Alignment Guides:
1. Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, frame

with four mounting holes, clearance for minimum 1 inch thick insulation, minimum 3
inches travel.

B. Swivel Joints:
1. Fabricated steel body, double ball bearing race, field lubricated, with rubber (Buna-N)

o-ring seals.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install flexible pipe connectors on pipes connected to vibration isolated equipment.  Provide
line size flexible connectors.

C. Install flexible connectors at right angles to displacement.  Install one end immediately
adjacent to isolated equipment and anchor other end.  Install in horizontal plane unless
indicated otherwise.
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D. Anchor pipe to building structure where indicated.  Provide pipe guides so movement is
directed along axis of pipe only.  Erect piping such that strain and weight is not on cast
connections or apparatus.

E. Provide support and equipment required to control expansion and contraction of piping. 
Provide loops, pipe offsets, and swing joints, or expansion joints where required.

F. Substitute grooved piping for vibration isolated equipment instead of flexible connectors. 
Grooved piping need not be anchored.

G. Provide expansion loops as indicated on Drawings.

3.2 CLOSEOUT ACTIVITIES

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

3.3 MAINTENANCE

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance
products.

B. Supply two 12 ounce containers of packing lubricant and cartridge style grease gun.

3.4 MANUFACTURER'S FIELD SERVICES

A. Section 01 40 00 - Quality Requirements: Manufacturers' field services.
END OF SECTION
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SECTION 23 05 48
VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Vibration-isolated equipment support bases.

B. Vibration isolators.

C. Seismic restraint systems.

1.2 PERFORMANCE REQUIREMENTS

A. Provide vibration isolation on motor driven equipment over 0.5 hp, plus connected piping and
ductwork.

B. Provide minimum static deflection of isolators for equipment as follows:
1. Basement, Under 20 hp

a. 400 - 600 rpm: 1 inch
b. 600 - 800 rpm: 0.5 inch
c. 800 - 900 rpm: 0.2 inch
d. 1100 - 1500 rpm: 0.14 inch
e. Over 1500 rpm: 0.1 inch

2. Basement, Over 20 hp
a. 400 - 600 rpm: 2 inch
b. 600 - 800 rpm: 1 inch
c. 800 - 900 rpm: 0.5 inch
d. 1100 - 1500 rpm: 0.2 inch
e. Over 1500 rpm: 0.15 inch

3. Upper Floors, Normal
a. 400 - 600 rpm: 3.5 inch
b. 600 - 800 rpm: 2 inch
c. 800 - 900 rpm: 1 inch
d. 1100 - 1500 rpm: 0.5 inch
e. Over 1500 rpm: 0.2 inch

C. Maintain sound level of spaces at levels not to exceed those listed below by utilizing acoustical
devices.

D. Maintain rooms at following maximum sound levels, in Room Criteria (RC) as defined by
ASHRAE Handbook., HVAC Applications
1. Halls, corridors, lobbies: 40

a. Service/support areas: 45
2. Offices

a. Executive: 30
b. Conference rooms: 25
c. Private: 35
d. Public circulation: 40

3. Schools
a. Lecture and classrooms: 30

4. Libraries: 30
5. Auditoriums and Theaters

a. Theater: 20 25
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b. Stage house: 20 25

1.3 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Manufacturers detailed field testing and inspection procedures.

1.4 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of hangers including attachment points.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with AMCA 300 standards and recommendations of ASHRAE
Std 68.

B. Maintain one copy of each document on site.

1.6 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

1.7 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.8 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product
bonds.

PART 2  PRODUCTS

2.1 VIBRATION ISOLATORS

A. Open Spring Isolators:
1. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working

deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load
carrying capacity.

2. Spring Mounts:  Provide with leveling devices, minimum 0.25 inch thick neoprene sound
pads, and zinc chromate plated hardware.

3. Sound Pads:  Size for minimum deflection of 0.05 inch; meet requirements for neoprene
pad isolators.

4. For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated
springs.

B. Restrained Open Spring Isolators:
1. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working

deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load
carrying capacity.

2. Spring Mounts:  Provide with leveling devices, minimum 0.25 inch thick neoprene sound
pads, and zinc chromate plated hardware.
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3. Sound Pads:  Size for minimum deflection of 0.05 inch; meet requirements for neoprene
pad isolators.

4. Restraint:  Provide heavy mounting frame and limit stops.
5. For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated

springs.

C. Closed Spring Isolators:
1. Type :  Closed spring mount with top and bottom housing separated with neoprene rubber

stabilizers.
2. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working

deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load
carrying capacity.

3. Housings:  Incorporate neoprene isolation pad meeting requirements for neoprene pad
isolators, and neoprene side stabilizers with minimum 0.25 inch clearance.

4. For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated
springs.

D. Restrained Closed Spring Isolators:
1. Type :  Closed spring mount with top and bottom housing separated with neoprene rubber

stabilizers.
2. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working

deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load
carrying capacity.

3. Housings:  Incorporate neoprene isolation pad meeting requirements for neoprene pad
isolators, and neoprene side stabilizers with minimum 0.25 inch clearance and limit stops.

4. For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated
springs.

E. Spring Hangers:
1. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working

deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load
carrying capacity.

2. Housings:  Incorporate neoprene isolation pad meeting requirements for neoprene pad
isolators.

3. Misalignment:  Capable of 20 degree hanger rod misalignment.
4. For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated

springs.

F. Neoprene Pad Isolators:
1. Rubber or neoprene waffle pads.

a. Hardness:  30 durometer.
b. Thickness:  Minimum 1/2 inch.
c. Maximum Loading:  50 psi.
d. Rib Height:  Maximum 0.7 times width.

G. Rubber Mount or Hanger:  Molded rubber designed for 0.4 inch deflection with threaded insert.

H. Glass Fiber Pads:  Neoprene jacketed pre-compressed molded glass fiber.

I. Seismic Snubbers:
1. Type:  Non-directional and double acting unit consisting of interlocking steel members

restrained by neoprene elements.
2. Elements:  Replaceable neoprene, minimum of 0.75 inch thick with minimum 1/8 inch air

gap.
3. Capacity:  4 times load assigned to mount groupings at 0.4 inch deflection.
4. Attachment Points and Fasteners:  Capable of withstanding 3 times rated load capacity of

seismic snubber.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068


South Seneca Central School District  2022 Capital Improvement Project
HUNT 2541-034  Section  23 05 48 

 VIBRATION AND SEISMIC CONTROLS FOR HVAC
 Section 23 05 48    Page 4 

PART 3  EXECUTION

3.1 INSTALLATION

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

B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

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

D.  Install flexible piping connections to provide sufficient slack for vibration isolation and/or
seismic relative displacements as indicated or as required.

3.2 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect vibration isolation and/or seismic control components for damage and defects.

C. Provide manufacturer representative or authorized technician services to assist with inspection
and testing of vibration isolation systems and seismic controls.  Submit a detailed copy of
manufacturer recommended inspection, testing, and field report procedures.

D. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic
control components.

END OF SECTION
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Stencils.

D. Ceiling tacks.

1.2 RELATED REQUIREMENTS

A. Section 09 91 23 - Interior Painting:  Identification painting.

1.3 REFERENCE STANDARDS

A. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2017.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.

C. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,
function, and valve manufacturer's name and model number.

D. Product Data:  Provide manufacturers catalog literature for each product required.

E. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.

F. Project Record Documents:  Record actual locations of tagged valves; include valve tag
numbers.

1.5 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

PART 2  PRODUCTS

2.1 IDENTIFICATION APPLICATIONS

A. Air Handling Units:  Nameplates.

B. Air Terminal Units:  Tags.

C. Automatic Controls:  Tags.  Key to control schematic.

D. Control Panels:  Nameplates.

E. Dampers:  Ceiling tacks, where located above lay-in ceiling.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  23 05 53

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
Section 23 05 53 Page 2

F. Ductwork:  Stencilled painting.

G. Major Control Components:  Nameplates.

H. Piping:  Tags.

I. Pumps:  Nameplates.

J. Small-sized Equipment:  Tags.

K. Tanks:  Nameplates.

L. Thermostats:  Nameplates.

M. Valves:  Tags and ceiling tacks where located above lay-in ceiling.

N. Water Treatment Devices:  Nameplates.

2.2 NAMEPLATES

A. Manufacturers:
1. Advanced Graphic Engraving, LLC:  www.advancedgraphicengraving.com/#sle.
2. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.
4. Letter Color:  White.
5. Letter Height:  1/2 inch.
6. Background Color:  Black.

2.3 TAGS

A. Manufacturers:
1. Advanced Graphic Engraving:  www.advancedgraphicengraving.com/#sle.
2. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting
background color.  Tag size minimum 1-1/2 inch diameter.

C. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

D. Valve Tag Chart:  Typewritten letter size list of applied tags and locations in plastic laminated
frame.

2.4 STENCILS

A. Manufacturers:
1. Brady Corporation:  www.bradycorp.com/#sle.
2. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Stencils:  With clean cut symbols and letters of following size:
1. 3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 1/2 inch

high letters.
2. 1-1/2 to 2 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 3/4 inch

high letters.
3. 2-1/2 to 6 inch Outside Diameter of Insulation or Pipe:  12 inch long color field, 1-1/4 inch

high letters.
4. 8 to 10 inch Outside Diameter of Insulation or Pipe:  24 inch long color field, 2-1/2 inch

high letters.
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5. Over 10 inch Outside Diameter of Insulation or Pipe:  32 inch long color field, 3-1/2 inch
high letters.

6. Ductwork and Equipment:  2-1/2 inch high letters.

C. Stencil Paint:  As specified in Section 09 91 23, semi-gloss enamel, colors complying with
ASME A13.1.

2.5 CEILING TACKS

A. Description:  Steel with 3/4 inch diameter color coded head.

B. Color code as follows:
1. HVAC Equipment:  Yellow.
2. Fire Dampers and Smoke Dampers:  Red.
3. Heating/Cooling Valves:  Blue.
4. Plumbing valves: Green

PART 3  EXECUTION

3.1 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

B. Prepare surfaces in accordance with Section 09 91 23 for stencil painting.

3.2 INSTALLATION

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

B. Install tags with corrosion resistant chain.

C. Apply stencil painting in accordance with Section 09 91 23.

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

E. Install ductwork with stencilled painting.  Identify with air handling unit identification number and
area served.  Locate identification at air handling unit, at each side of penetration of structure
or enclosure, and at each obstruction.

F. 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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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.

B. Testing, adjustment, and balancing of  hydronic and refrigerating systems.

C. Measurement of final operating condition of HVAC systems.

D. Sound measurement of equipment operating conditions.

E. Commissioning activities.

1.2 RELATED REQUIREMENTS

A. Section 01 40 00 - Quality Requirements:  Employment of testing agency and payment for
services.

B. Section 23 08 00 - Commissioning of HVAC.

1.3 REFERENCE STANDARDS

A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016.

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC
Systems; 2008 (Reaffirmed 2017).

C. NEBB (TAB) - Procedural Standards for Testing Adjusting and Balancing of Environmental
Systems; 2015, with Errata (2017).

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2002.

1.4 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Installer Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor
for approval within 30 days after award of Contract.

C. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be
followed and the specific approach for each system and component.
1. Submit to Architect.
2. Submit to the project engineer / Commissioning Authority.
3. Submit six weeks prior to starting the testing, adjusting, and balancing work.
4. Include certification that the plan developer has reviewed Contract Documents, the

equipment and systems, and the control system with the Architect and other installers to
sufficiently understand the design intent for each system.

5. Include at least the following in the plan:
a. Preface:  An explanation of the intended use of the control system.
b. List of all air flow, water flow, sound level, system capacity and efficiency

measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

c. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.
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d. Identification and types of measurement instruments to be used and their most
recent calibration date.

e. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

f. Final test report forms to be used.
g. Detailed step-by-step procedures for TAB work for each system and issue, including:

1) Terminal flow calibration (for each terminal type).
2) Diffuser proportioning.
3) Branch/submain proportioning.
4) Total flow calculations.
5) Rechecking.
6) Diversity issues.

h. Procedures for formal deficiency reports, including scope, frequency and distribution.

D. Field Logs:  Submit at least once a week to project engineer / Commissioning Authority.

E. Control System Coordination Reports:  Communicate in writing to the controls installer all
setpoint and parameter changes made or problems and discrepancies identified during TAB
that affect, or could affect, the control system setup and operation.

F. Progress Reports.

G. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.
1. Submit to the project engineer / Commissioning Authority within two weeks after

completion of testing, adjusting, and balancing.
2. Revise TAB plan to reflect actual procedures and submit as part of final report.
3. Submit draft copies of report for review prior to final acceptance of Project.  Provide final

copies for Architect and for inclusion in operating and maintenance manuals.
4. Include actual instrument list, with manufacturer name, serial number, and date of

calibration.
5. Form of Test Reports:  Where the TAB standard being followed recommends a report

format use that; otherwise, follow ASHRAE Std 111.
6. Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units.

H. Project Record Documents:  Record actual locations of flow measuring stations and balancing
valves and rough setting.

1.5 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Operation and Maintenance Data: Furnish final copy of testing, adjusting, and balancing report
inclusion in operating and maintenance manuals.

1.6 QUALITY ASSURANCE

A. Perform Work in accordance with NEBB Procedural Standards for Testing, Balancing and
Adjusting of Environmental Systems.

B. Maintain one copy of each document on site.

C. Prior to commencing Work, calibrate each instrument to be used.

1.7 QUALIFICATIONS

A. Agency: Company specializing in testing, adjusting, and balancing of systems specified in this
section with minimum three years documented experience certified by AABC or Certified by
NEBB.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  23 05 93

TESTING, ADJUSTING, AND BALANCING FOR HVAC
Section 23 05 93 Page 3

1.8 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

1.9 SEQUENCING

A. Section 01 10 00 - Summary: Work sequence.

B. Sequence balancing between completion of systems tested and Date of Substantial
Completion.

1.10 SCHEDULING

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.1 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
1. AABC (NSTSB), AABC National Standards for Total System Balance.
2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of

Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.
3. SMACNA (TAB).

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

D. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this

section.
2. Having minimum of three years documented experience.
3. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion
submit AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy

Management Institute:  www.tabbcertified.org/#sle.

E. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB
agency.

3.2 EXAMINATION

A. Verify that systems are complete and operable before commencing work.  Ensure the following
conditions:
1. Systems are started and operating in a safe and normal condition.
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2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place.  If required, install temporary media in addition to final

filters.
5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Hydronic systems are flushed, filled, and vented.
13. Pumps are rotating correctly.
14. Proper strainer baskets are clean and in place.
15. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

3.3 PREPARATION

A. Hold a pre-balancing meeting at least one week prior to starting TAB work.
1. Require attendance by all installers whose work will be tested, adjusted, or balanced.

B. Provide instruments required for testing, adjusting, and balancing operations.  Make
instruments available to Architect and project engineer / Commissioning Authority to facilitate
spot checks during testing.

3.4 ADJUSTMENT TOLERANCES

A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems
and plus or minus 5 percent of design for return and exhaust systems.

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to
space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design.

C. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.

3.5 RECORDING AND ADJUSTING 

A. Field Logs:  Maintain written logs including:
1. Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.
3. Contract interpretation requests.
4. Lists of completed tests.

B. Ensure recorded data represents actual measured or observed conditions.

C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings
to be restored.  Set and lock memory stops.

D. Mark on drawings the locations where traverse and other critical measurements were taken
and cross reference the location in the final report.

E. After adjustment, take measurements to verify balance has not been disrupted or that such
disruption has been rectified.

F. Leave systems in proper working order, replacing belt guards, closing access doors, closing
doors to electrical switch boxes, and restoring thermostats to specified settings.
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G. At final inspection, recheck random selections of data recorded in report.  Recheck points or
areas as selected and witnessed by the Owner.

H. Check and adjust systems approximately six months after final acceptance and submit report.

3.6 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities at site altitude.

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area
of duct.

C. Measure air quantities at air inlets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts
and noise.

E. Use volume control devices to regulate air quantities only to extend that adjustments do not
create objectionable air motion or sound levels.  Effect volume control by duct internal devices
such as dampers and splitters.

F. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required. 
Vary branch air quantities by damper regulation.

G. Measure static air pressure conditions on air supply units, including filter and coil pressure
drops, and total pressure across the fan.  Make allowances for 50 percent loading of filters.

H. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design
conditions.

I. Measure temperature conditions across outside air, return air, and exhaust dampers to check
leakage.

J. Where modulating dampers are provided, take measurements and balance at extreme
conditions.  Balance variable volume systems at maximum air flow rate, full cooling, and at
minimum air flow rate, full heating.

K. Measure building static pressure and adjust supply, return, and exhaust air systems to provide
required relationship between each to maintain approximately 0.05 inches positive static
pressure near the building entries.

L. Check multi-zone units for motorized damper leakage.  Adjust air quantities with mixing
dampers set first for cooling, then heating, then modulating.

M. For variable air volume system powered units set volume controller to air flow setting indicated.
 Confirm connections properly made and confirm proper operation for automatic variable air
volume temperature control.

3.7 WATER SYSTEM PROCEDURE

A. Adjust water systems to provide required or design quantities.

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to
determine flow rates for system balance.  Where flow metering devices are not installed, base
flow balance on temperature difference across various heat transfer elements in the system.

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements
prior to thermal testing.  Perform balancing by measurement of temperature differential in
conjunction with air balancing.

D. Effect system balance with automatic control valves fully open to heat transfer elements.
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E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and
fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point.

F. Where available pump capacity is less than total flow requirements or individual system parts,
full flow in one part may be simulated by temporary restriction of flow to other parts.

3.8 COMMISSIONING

A. See Section 23 08 00 for additional requirements.

B. Perform prerequisites prior to starting commissioning activities.

C. Furnish to the project engineer / Commissioning Authority, upon request, any data gathered
but not shown in the final TAB report.

D. Re-check minimum outdoor air intake flows and maximum and intermediate total airflow rates
for 10 percent of the air handlers plus a random sample equivalent to 10 percent of the final
TAB report data as directed by Commissioning Authority.
1. Original TAB agency shall execute the re-checks, witnessed by the Commissioning

Authority.  
2. Use the same test instruments as used in the original TAB work.
3. Failure of more than 10 percent of the re-checked items of a given system shall result in

the rejection of the system TAB report; rebalance the system, provide a new system TAB
report, and repeat random re-checks.

4. For purposes of re-check, failure is defined as follows:  
a. Air Flow of Supply and Return:  Deviation of more than 10 percent of instrument

reading.
b. Minimum Outside Air Flow:  Deviation of more than 20 percent of instrument reading;

for inlet vane or VFD OSA compensation system using linear proportional control,
deviation of more than 30 percent at intermediate supply flow.

c. Temperatures:  Deviation of more than one degree F.
d. Air and Water Pressures:  Deviation of more than 10 percent of full scale of test

instrument reading.
e. Sound Pressures:  Deviation of more than 3 decibels, with consideration for

variations in background noise.
5. For purposes of re-check, a whole system is defined as one in which inaccuracies will

have little or no impact on connected systems; for example, the air distribution system
served by one air handler or the hydronic chilled water supply system served by a chiller
or the condenser water system.

E. In the presence of the Commissioning Authority, verify that:
1. Final settings of all valves, splitters, dampers and other adjustment devices have been

permanently marked.
2. The air system is being controlled to the lowest possible static pressure while still meeting

design loads, less diversity; this shall include a review of TAB methods, established
control setpoints, and physical verification of at least one leg from fan to diffuser having all
balancing dampers wide open and that during full cooling of all terminal units taking off
downstream of the static pressure sensor, the terminal unit on the critical leg has its
damper 90 percent or more open.

3. The water system is being controlled to the lowest possible pressure while still meeting
design loads, less diversity; this shall include a review of TAB methods, established
control setpoints, and physical verification of at least one leg from the pump to the coil
having all balancing valves wide open and that during full cooling the cooling coil valve of
that leg is 90 percent or more open.

F. No seasonal tests are required.

G. No further monitoring is required.
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H. No deferred testing is required.

3.9 SCOPE

A. Test, adjust, and balance the following:
1. Fire Pumps.
2. Packaged Roof Top Heating/Cooling Units.
3. Fans.
4. Air Terminal Units.
5. Air Inlets and Outlets.

END OF SECTION
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SECTION 23 07 13
DUCT INSULATION

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Duct insulation.

B. Duct liner.

C. Jacketing and accessories.

1.2 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 09 91 23 - Interior Painting:  Painting insulation jackets.

C. Section 23 05 53 - Identification for HVAC Piping and Equipment.

1.3 REFERENCE STANDARDS

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2017.

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 C916 - Standard Specification for Adhesives for Duct Thermal Insulation; 2014.

E. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and
Sound Absorbing Material); 2019.

F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2019b.

G. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.

H. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015.

I. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005 (Revised
2009).

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

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

C. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable
workmanship and that installation standards will be achieved.
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1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum 5 years of experience and approved by manufacturer.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labelled with manufacturer's
identification, including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical
damage, by storing in original wrapping.

1.7 FIELD CONDITIONS

A. Maintain ambient temperatures and conditions required by manufacturers of adhesives,
mastics, and insulation cements.

B. Maintain temperature during and after installation for minimum period of 24 hours.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS

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

2.2 GLASS FIBER, FLEXIBLE

A. Manufacturer:
1. CertainTeed Corporation:  www.certainteed.com/#sle.
2. Johns Manville:  www.jm.com/#sle.
3. Owens Corning Corporation:  www.ocbuildingspec.com/#sle.

B. Insulation:  ASTM C553; flexible, noncombustible blanket.
1. K value:.28 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  450 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent by weight.

C. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM

E96/E96M.
3. Secure with pressure-sensitive tape.

D. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with

pressure-sensitive rubber-based adhesive.

2.3 GLASS FIBER, RIGID

A. Manufacturer:
1. CertainTeed Corporation:  www.certainteed.com/#sle.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
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2. Johns Manville:  www.jm.com/#sle.

B. Insulation:  ASTM C612; rigid, noncombustible blanket.
1. K Value:.28 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  450 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent.
4. Maximum Density:  8.0 pcf.

C. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM

E96/E96M.
3. Secure with pressure-sensitive tape.

D. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with

pressure-sensitive rubber-based adhesive.

2.4 JACKETING AND ACCESSORIES

A. Canvas Jacket:  UL listed 6 oz/sq yd plain weave cotton fabric treated with dilute fire-retardant
lagging adhesive.

B. Mineral Fiber (Outdoor) Jacket:  Asphalt impregnated and coated sheet, 50 lb/square.

C. Exterior Ductwork Jacketing:
1. Description: Zero permeability, absolute vapor barrier for insulation cladding and jacketing

applications.
2. Thickness: 6.0 mils.
3. Maximum Temperature: 300 Deg F.
4. Puncture Resistance: 35.4 lbs.

2.5 DUCT LINER

A. Manufacturers:
1. CertainTeed Corporation:  www.certainteed.com/#sle.
2. Johns Manville:  www.jm.com/#sle.

B. Glass Fiber Insulation:  Non-corrosive, incombustible glass fiber complying with ASTM C1071;
flexible blanket, rigid board, and preformed round liner board; impregnated surface and edges
coated with poly vinyl acetate polymer, acrylic polymer, or black composite.
1. Fungal Resistance:  No growth when tested according to ASTM G21.
2. Apparent Thermal Conductivity:  Maximum of 0.31 at 75 degrees F.
3. Service Temperature:  Up to 250 degrees F.
4. Rated Velocity on Coated Air Side for Air Erosion:  5,000 fpm, minimum.
5. Minimum Noise Reduction Coefficients:

a. 1 inch Thickness:  0.45.

C. Adhesive:  Waterproof, fire-retardant type, ASTM C916.

D. Liner Fasteners:  Galvanized steel, self-adhesive pad with integral head.

PART 3  EXECUTION

3.1 EXAMINATION

A. Test ductwork for design pressure prior to applying insulation materials.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
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https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
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https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
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B. Verify that surfaces are clean, foreign material removed, and dry.

3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Insulated Ducts Conveying Air Below Ambient Temperature:

C. Insulated Ducts Conveying Air Above Ambient Temperature:

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

E. Duct and Plenum Liner Application:
1. Adhere insulation with adhesive for 90 percent coverage.
2. Secure insulation with mechanical liner fasteners. Refer to SMACNA (DCS) for spacing.
3. Seal and smooth joints. Seal and coat transverse joints.
4. Seal liner surface penetrations with adhesive.
5. Duct dimensions indicated are net inside dimensions required for airflow. Increase duct

size to allow for insulation thickness.

3.3 SCHEDULES

A. Exhaust Ducts Within 10 ft of Exterior Openings:
1. 1" rigid liner.

B. Outside Air Intake Ducts:
1. 1" rigid in exposed locations.
2. 2" flexible for concealed.

C. Supply and Return Ducts:
1. 1" rigid liner for exposed applications.
2. 2" flexible for concealed.
3. 2" rigid for mechanical rooms.

D. Exterior duct:
1. 2" rigid finished with aluminum duct jacket.

E. Ducts within 10 ft of fans:
1. 1" rigid liner upstream and downstream of fan.

F. Relief ductwork within 10 ft of exterior opening:
1. 1" rigid liner in exposed applications.
2. 2" flexible for concealed.

G. Transfer ducts:
1. 1" rigid liner.

END OF SECTION
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SECTION 23 07 19
HVAC PIPING INSULATION

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Piping insulation.

B. Flexible removable and reusable blanket insulation.

C. Jacketing and accessories.

1.2 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 07 84 00 - Firestopping.

C. Section 23 21 13 - Hydronic Piping:  Placement of hangers and hanger inserts.

D. Section 23 23 00 - Refrigerant Piping:  Placement of inserts.

1.3 REFERENCE STANDARDS

A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019.

B. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2016.

C. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2019.

D. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2017, with Editorial
Revision (2018).

E. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel; 2008 (Reapproved 2018).

F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2019b.

G. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.

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

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

C. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable
workmanship and installation standards will be achieved.
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1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section with minimum 5 years of experience.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

1.7 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.

B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS

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

2.2 GLASS FIBER, RIGID

A. Manufacturers:
1. CertainTeed Corporation:  www.certainteed.com/#sle.
2. Johns Manville Corporation:  www.jm.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  850 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

C. Insulation:  ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to
jacket.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  650 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

D. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02
perm-inches.

E. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

F. Vapor Barrier Lap Adhesive:  Compatible with insulation.

2.3 CELLULAR GLASS

A. Block Insulation:  ASTM C552, Type I, Grade 6.
1. K Value:  0.35 at 100 degrees F.
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2. Service Temperature:  800 degrees F, maximum.
3. Water Vapor Permeability:  0.005 perm inch maximum per inch.
4. Water Absorption:  0.5 percent by volume, maximum.

2.4 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A. Manufacturers:
1. Armacell LLC:  www.armacell.us/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1; use molded tubular material wherever possible.
1. Minimum Service Temperature:  Minus 40 degrees F.
2. Maximum Service Temperature:  180 degrees F.
3. Connection:  Waterproof vapor barrier adhesive.

C. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.

D. All fittings shall be constructed of like material and sealed per insulation manufacturer
recommendations. Fiberglass insulation with fitting covers shall not be accepted.

2.5 JACKETING AND ACCESSORIES

A. PVC Plastic.
1. Manufacturers:

a. Johns Manville Corporation:  www.jm.com/#sle.
2. Jacket:  One piece molded type fitting covers and sheet material, off-white color.

a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in

accordance with ASTM E96/E96M.
d. Thickness:  10 mil, 0.010 inch.
e. Connections:  Brush on welding adhesive.

3. Covering Adhesive Mastic:  Compatible with insulation.

PART 3  EXECUTION

3.1 EXAMINATION

A. Test piping for design pressure, liquid tightness, and continuity prior to applying insulation
materials.

B. Verify that surfaces are clean and dry, with foreign material removed.

3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with NAIMA National Insulation Standards.

C. Exposed Piping:  Locate insulation and cover seams in least visible locations.

D. Insulated Pipes Conveying Fluids Below Ambient Temperature:
1. Insulate entire system, including fittings, valves, unions, flanges, strainers, flexible

connections, and expansion joints.

E. Glass Fiber Insulated Pipes Conveying Fluids Below Ambient Temperature:
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1. Provide vapor barrier jackets, factory-applied or field-applied; secure with self-sealing
longitudinal laps and butt strips with pressure-sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

F. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

G. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.

H. Glass Fiber Insulated Pipes Conveying Fluids Above Ambient Temperature:
1. Provide standard jackets, with or without vapor barrier, factory-applied, or field-applied. 

Secure with self-sealing longitudinal laps and butt strips with pressure-sensitive adhesive. 
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe.

I. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish
at supports, protrusions, and interruptions.  At fire separations, see Section 07 84 00.

J. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh
reinforced vapor barrier cement.  Cover with aluminum jacket with seams located on bottom
side of horizontal piping.  Provide two coats of UV resistant finish for flexible elastomeric
cellular insulation without jacketing.

3.3 SCHEDULE

A. Heating Systems:
1. Heating Water Supply and Return:  Glass Fiber Insulation:

a. Pipe sizes 1/2" to 1-1/4" = 1-1/2" thick.
b. Pipe sizes 1-1/2" and greater = 2" thick.

B. Cooling Systems:
1. Condensate Drains from Cooling Coils:  Flexible Elastomeric Cellular Insulation; All pipe

sizes = 1 1/2" thick.
2. Refrigerant Suction:  Flexible Elastomeric Cellular Insulation; All pipe sizes = 1 1/2" thick.
3. Refrigerant Hot Gas: Flexible Elastomeric Cellular Insulation; All pipe sizes = 1 1/2" thick.

END OF SECTION
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SECTION 23 08 00
COMMISSIONING OF HVAC

PART 1  GENERAL

1.1 SUMMARY

A. This section covers the Contractor's responsibilities for commissioning; each subcontractor or
installer responsible for the installation of a particular system or equipment item to be
commissioned is responsible for demonstrating proper operation to the commissioning
authority.  A commissioning authority who is hired by the owner shall supervise and approve all
commissioning activities.

B. The Commissioning Authority (CA) directs and coordinates all commissioning activities and
provides Prefunctional Checklists and Functional Test Procedures for Contractor's use.

C. The following HVAC equipment is to be commissioned, including commissioning activities for
the following specific items:
1. HVAC controls, including equipment / system sequences of operations.
2. DDC front-end controls graphics.
3. Air handling units and associated controls.
4. Split-system air conditioning units.
5. Exhaust fans and EF systems.
6. Major and minor equipment items.
7. Piping systems and equipment.
8. Ductwork and accessories.
9. Terminal units.
10. Service water heating system
11. Other equipment and systems explicitly identified elsewhere in Contract Documents as

requiring commissioning.

D. The Prefunctional Checklist and Functional Test requirements specified in this section are in
addition to, not a substitute for, inspection or testing specified in other sections.

1.2 RELATED REQUIREMENTS

A. Section 01 78 00 - Closeout Submittals:  Scope and procedures for operation and
maintenance manuals and project record documents.

B. Section 23 05 93 - Testing, Adjusting, and Balancing for HVAC.

C. Section 23 09 93 - Sequence of Operations for HVAC Controls.

1.3 REFERENCE STANDARDS

A. ASHRAE Guideline 1.1 - The HVAC&R Technical Requirements for the Commissioning
Process; 2007, with Errata (2012).

1.4 SUBMITTALS

A. Updated Submittals:  Keep the owner, owner's representative, and project engineer, and
Commissioning Authority informed of all changes to control system documentation made
during programming and setup; revise and resubmit when substantial changes are made.

B. Draft Prefunctional Checklists and Functional Test Procedures for Control System:  Detailed
written plan indicating the procedures to be followed to test, checkout and adjust the control
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system prior to full system Functional Testing; include at least the following for each type of
equipment controlled:
1. System name.
2. List of devices.
3. Step-by-step procedures for testing each controller after installation, including:

a. Process of verifying proper hardware and wiring installation.
b. Process of downloading programs to local controllers and verifying that they are

addressed correctly.
c. Process of performing operational checks of each controlled component.
d. Plan and process for calibrating valve and damper actuators and all sensors.
e. Description of the expected field adjustments for transmitters, controllers and control

actuators should control responses fall outside of expected values.
4. Copy of proposed log and field checkout sheets to be used to document the process;

include space for initial and final read values during calibration of each point and space to
specifically indicate when a sensor or controller has “passed” and is operating within the
contract parameters.

5. Description of the instrumentation required for testing.
6. Indicate what tests on what systems should be completed prior to TAB using the control

system for TAB work.  Coordinate with the project engineer and Commissioning Authority
and TAB contractor for this determination.

C. Startup Reports, Prefunctional Checklists, and Trend Logs:  Submit for approval of project
engineer, and Commissioning Authority.

D. HVAC Control System O&M Manual Requirements.  In addition to documentation specified
elsewhere, compile and organize at minimum the following data on the control system:
1. Specific step-by-step instructions on how to perform and apply all functions, features,

modes, etc. mentioned in the controls training sections of this specification and other
features of this system.  Provide an index and clear table of contents.  Include the detailed
technical manual for programming and customizing control loops and algorithms.

2. Full as-built set of control drawings.
3. Full as-built sequence of operations for each piece of equipment.
4. Full print out of all schedules and set points after testing and acceptance of the system.
5. Maintenance instructions, including sensor calibration requirements and methods by

sensor type, etc.
6. Control equipment component submittals, parts lists, etc.
7. Warranty requirements.
8. Copies of all checkout tests and calibrations performed by the Contractor (not

commissioning tests).
9. Organize and subdivide the manual with permanently labeled tabs for each of the

following data in the given order:
a. Sequences of operation.
b. Control drawings.
c. Points lists.
d. Controller and/or module data.
e. Thermostats and timers.
f. Sensors and DP switches.
g. Valves and valve actuators.
h. Dampers and damper actuators.
i. Program setups (software program printouts).

E. Project Record Documents:  See Section 01 78 00 for additional requirements.
1. Submit updated version of control system documentation, for inclusion with operation and

maintenance data.
2. Show actual locations of all static and differential pressure sensors (air, water and

building pressure) and air-flow stations on project record drawings. 
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PART 2  PRODUCTS

2.1 TEST EQUIPMENT

A. Provide all standard testing equipment required to perform startup and initial checkout and
required functional performance testing; unless otherwise noted such testing equipment will
NOT become the property of Owner.

B. Equipment-Specific Tools:  Where special testing equipment, tools and instruments are
specific to a piece of equipment, are only available from the vendor, and are required in order
to accomplish startup or Functional Testing, provide such equipment, tools, and instruments
as part of the work at no extra cost to Owner; such equipment, tools, and instruments are to
become the property of Owner.

C. Provide the use of Testing and Balancing instruments used by sub-contractors, for consistency
of measurements and calibration.

PART 3  EXECUTION

3.1 PREPARATION

A. Cooperate with the project engineer, and Commissioning Authority in development of the
Prefunctional Checklists and Functional Test Procedures.

B. Furnish additional information requested by the construction manager, project engineer, and
Commissioning Authority.

C. Prepare a preliminary schedule for HVAC pipe and duct system testing, flushing and cleaning,
equipment start-up and testing, adjusting, and balancing start and completion for use by the
Commissioning Authority; update the schedule as appropriate.

D. Put all HVAC equipment and systems into operation and continue operation during each
working day of testing, adjusting, and balancing and commissioning, as required.
1. Include cost of sheaves and belts that may be required for testing, adjusting, and

balancing.

E. Provide test holes in ducts and plenums where directed to allow air measurements and air
balancing; close with an approved plug.

F. Provide temperature and pressure taps in accordance with Contract Documents.
1. Provide a pressure/temperature plug at each new water sensor that is an input point to

the control system.

3.2 INSPECTING AND TESTING - GENERAL

A. Submit startup plans, startup reports, and Prefunctional Checklists for each item of equipment
or other assembly to be commissioned.

B. Perform the Functional Tests for each item of equipment or other assembly to be
commissioned.

C. Provide two-way radios for use during the testing.

D. Test all functions that are described in the sequence of operations.
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E. Valve/Damper Stroke Setup and Check:
1. For all valve/damper actuator positions checked, verify the actual position against the

control system readout. 
2. Set pump/fan to normal operating mode.
3. Command valve/damper closed; visually verify that valve/damper is closed and adjust

output zero signal as required. 
4. Command valve/damper open; verify position is full open and adjust output signal as

required.
5. Command valve/damper to a few intermediate positions.  
6. If actual valve/damper position does not reasonably correspond, replace actuator.
7. Closure for Heating Coil Valves - Normally Open:

a. Set heating setpoint 20 degrees F above room temperature.
b. Observe valve open.
c. Remove control air or power from the valve and verify that the valve stem and

actuator position do not change.
d. Restore to normal.
e. Set heating setpoint to 20 degrees F below room temperature.
f. Observe the valve close.
g. Restore to normal.

8. Closure for Cooling Coil Valves - Normally Closed:
a. Set cooling setpoint 20 degrees F above room temperature.
b. Observe the valve close.
c. Remove control air or power from the valve and verify that the valve stem and

actuator position do not change.
d. Restore to normal.
e. Set cooling setpoint to 20 degrees F below room temperature.
f. Observe valve open.
g. Restore to normal.

F. Isolation Valve or System Valve Leak Check:  For valves not by coils.
1. With full pressure in the system, command valve closed. 
2. Use an ultra-sonic flow meter to detect flow or leakage.

G. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to
Owner.

3.3 TAB COORDINATION

A. TAB:  Testing, adjusting, and balancing of HVAC.

B. Coordinate commissioning schedule with TAB schedule.

C. Review the TAB plan to determine the capabilities of the control system toward completing
TAB.

D. Provide all necessary unique instruments and instruct the TAB technicians in their use; such
as handheld control system interface for setting terminal unit boxes, etc.

E. Have all required Prefunctional Checklists, calibrations, startup and component Functional
Tests of the system completed and approved by the Commissioning Authority prior to starting
TAB.

F. Provide a qualified control system technician to operate the controls to assist the TAB
technicians or provide sufficient training for the TAB technicians to operate the system without
assistance.
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3.4 CONTROL SYSTEM FUNCTIONAL TESTING

A. Prefunctional Checklists for control system components will require a signed and dated
certification that all system programming is complete as required to accomplish the
requirements of Contract Documents and the detailed Sequences of Operation documentation
submittal.

B. Do not start Functional Testing until all controlled components have themselves been
successfully Functionally Tested in accordance with Contract Documents.

C. Using a skilled technician who is familiar with this building, execute the Functional Testing of
the control system.

D. Functional Testing of the control system constitutes demonstration and trend logging of control
points monitored by the control system.
1. The scope of trend logging is partially specified; trend log up to 50 percent more points

than specified at no extra cost to Owner.
2. Perform all trend logging specified in Prefunctional Checklists and Functional Test

procedures.

E. Functionally Test integral or stand-alone controls in conjunction with the Functional Tests of
the equipment they are attached to, including any interlocks with other equipment or systems;
further testing during control system Functional Test is not required unless specifically
indicated below.

F. Demonstrate the following to the owner, project engineer, and Commissioning Authority during
testing of controlled equipment; coordinate with commissioning of equipment.
1. Setpoint changing features and functions.
2. Sensor calibrations.

G. Demonstrate to the owner, project engineer, and Commissioning Authority:
1. That all specified functions and features are set up, debugged and fully operable.
2. That scheduling features are fully functional and setup, including holidays.
3. That all graphic screens and value readouts are completed.
4. Correct date and time setting in central computer.
5. That field panels read the same time as the central computer; sample 10 percent of field

panels; if any of those fail, sample another 10 percent; if any of those fail test all
remaining units at no extra cost to Owner.

6. Power failure and battery backup and power-up restart functions.
7. Global commands features.
8. O&M schedules and alarms.
9. Occupancy sensors and controls.
10. All control strategies and sequences not tested during controlled equipment testing.

H. If the control system, integral control components, or related equipment do not respond to
changing conditions and parameters appropriately as expected, as specified and according to
acceptable operating practice, under any of the conditions, sequences, or modes tested,
correct all systems, equipment, components, and software required at no additional cost to
Owner.

3.5 OPERATION AND MAINTENANCE MANUALS

A. See Section 01 78 00 for additional requirements.

B. Add design intent documentation furnished by Architect to manuals prior to submission to
Owner.
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C. Submit manuals related to items that were commissioned to project engineer and
Commissioning Authority for review; make changes recommended by project engineer and the
Commissioning Authority.

3.6 PRELIMINARY COMMISSIONING REPORT

A. The preliminary commissioing report shall include the following:
1. Itemization of deficiencies found during the testing required by this section that have not

been corrected at the time of report preparation.
2. Deferred tests that cannot be performed at the time of report preparation because of

climatic conditions.
3. Climatic conditions required for performance of the deferred tests.
4. Results of functional performance tests.
5. Functional perfomance test procedures used during the commissioning process, including

measurable criteria for test acceptance.

3.7 FINAL COMMISSIONING REPORT

A. See Section 01 78 00 for additional requirements

B. The final commissioning report shall include the following:
1. Results of functional performance tests.
2. Disposition of deficiencies found during testing, including details of corrective measures

used or proposed.
3. Functional performance test procedures used during the commissioning process

including measurable criteria for test acceptance, prvided herein for repetability.

C. The final report shall  be submitted to the engineer as a submittal for approval, and will serve
as the final indication that all work has been executed in accordance with the design.

D. The final report and any other documentation listed above shall be turned over to the building
owner or owner's authorized agent within 90 days of the the date of receipt of the certificate of
occupancy.

END OF SECTION
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SECTION 23 09 23
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

PART 1  GENERAL

1.1 RELATED DOCUMENTS

A. All work of this Division shall be coordinated and provided by the single Building Management
System (BMS) Contractor.

B. The work of this Division shall be scheduled, coordinated, and interfaced with the associated
work of other trades.  Reference the Division 23 Sections for details.

C. The work of this Division shall be as required by the Specifications, Point Schedules and
Drawings.

D. If the BMS Contractor believes there are conflicts or missing information in the project
documents, the Contractor shall promptly request clarification and instruction from the design
team.

1.2 DEFINITIONS

A. Analog:  A continuously variable system or value not having discrete levels.  Typically exists
within a defined range of limiting values.

B. Binary:  A two-state system where an “ON” condition is represented by one discrete signal
level and an “OFF” condition is represented by a second discrete signal level.

C. Building Management System (BMS):  The total integrated system of fully operational and
functional elements, including equipment, software, programming, and associated materials, to
be provided by this Division BMS Contractor and to be interfaced to the associated work of
other related trades.

D. BMS Contractor:  The single Contractor to provide the work of this Division.  This Contractor
shall be the primary manufacturer, installer, commissioner and ongoing service provider for the
BMS work.

E. Control Sequence:  A BMS pre-programmed arrangement of software algorithms, logical
computation, target values and limits as required to attain the defined operational control
objectives.

F. Direct Digital Control:  The digital algorithms and pre-defined arrangements included in the
BMS software to provide direct closed-loop control for the designated equipment and
controlled variables.  Inclusive of Proportional, Derivative and Integral control algorithms
together with target values, limits, logical functions, arithmetic functions, constant values,
timing considerations and the like.

G. BMS Network:  The total digital on-line real-time interconnected configuration of BMS digital
processing units, workstations, panels, sub-panels, controllers, devices and associated
elements individually known as network nodes.  May exist as one or more fully interfaced and
integrated sub-networks, LAN, WAN or the like.

H. Node: A digitally programmable entity existing on the BMS network.

I. BMS Integration:  The complete functional and operational interconnection and interfacing of
all BMS work elements and nodes in compliance with all applicable codes, standards and
ordinances so as to provide a single coherent BMS as required by this Division.
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J. Provide: The term “Provide” and its derivatives when used in this Division shall mean to
furnish, install in place, connect, calibrate, test, commission, warrant, document and supply the
associated required services ready for operation.

K. Furnish: The term “Furnish” and its derivatives when used in this Division shall mean supply at
the BMS Contractor’s cost to the designated third party trade contractor for installation. BMS
Contractor shall connect furnished items to the BMS, calibrate, test, commission, warrant and
document.

L. Wiring: The term “Wiring” and its derivatives when used in this Division shall mean provide the
BMS wiring and terminations.

M. Install: The term “Install” and its derivatives when used in this Division shall mean receive at
the jobsite and mount.

N. Protocol:  The term “protocol” and its derivatives when used in this Division shall mean a
defined set of rules and standards governing the on-line exchange of data between BMS
network nodes.

O. Software: The term “software” and its derivatives when used in this Division shall mean all of
programmed digital processor software, preprogrammed firmware and project specific digital
process programming and database entries and definitions as generally understood in the
BMS industry for real-time, on-line, integrated BMS configurations.

P. The use of words in the singular in these Division documents shall not be considered as
limiting when other indications in these documents denote that more than one such item is
being referenced.

Q. Headings, paragraph numbers, titles, shading, bolding, underscores, clouds and other
symbolic interpretation aids included in the Division documents are for general information only
and are to assist in the reading and interpretation of these Documents.

R. The following abbreviations and acronyms may be used in describing the work of this Division:

AI  - Analog Input

ANSI - American National Standards Institute

AO - Analog Output

ASHRAE - American Society of Heating, Refrigeration and Air Conditioning Engineers

AWG - American Wire Gauge

BTL - BACnet Testing Laboratories

DDC - Direct Digital Control

DI - Digital Input

DO - Digital Output

GUI - Graphical User Interface

HOA - Hand-Off-Auto

ID - Identification

IEEE - Institute of Electrical and Electronics Engineers

I/O - Input/Output

IT - Information Technology

LAN - Local Area Network
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LCD - Liquid Crystal Display

LED - Light Emitting Diode

MCC - Motor Control Center

NC - Normally Closed

NIC - Not In Contract

NO - Normally Open

OWS - Operator Workstation

RAM - Random Access Memory

ROM - Read Only Memory

SPDT - Single Pole Double Throw

SPST - Single Pole Single Throw

TBA - To Be Advised

TCP/IP - Transmission Control Protocol/Internet Protocol

WAN - Wide Area Network

1.3 BMS DESCRIPTION

A. The project is an extension of the existing Johnson Controls Metasys Extended Architecture.
The owner will purchase the temperature controls for the HVAC systems by OGS state
contract. This section is included for reference: the heating contractor will be responsible for
installing control components in the piping and duct work systems, such as but not excluding
the following: Automatic Control Dampers, Automatic Control Valves, Temperature Sensing
Thermal Wells and Pressure Control Sensing Taps.
1. Acceptable Manufacturers

a. Johnson Controls, Inc., Metasys
Local contact: Scott Edwards (585) 301-6591

B. This project is a design make Johnson Controls, Inc. Metasys Extended Architecture System.

C. Furnish all labor, materials, equipment, and service necessary to provide a complete and
operating temperature control system. System shall use Direct Digital Controls, electronic
interfaces and actuation devices, as shown on the drawings and as described herein. Control
sequences are specified in this section.
1. All actuation of valves and dampers shall be electric unless specifically called out

elsewhere in the specifications or drawings.
a. Furnish all labor, hardware, software, and services necessary to provide the owner

with the most current revision of the manufacturers operator workstation application
software at the point of substantial completion of project.

b. The Building Automation System (BAS) shall have the following capabilities as
described in these specifications:
1) The Network Automation Engines (NAE) and Computer(s) shall be connected

directly to the Owners Ethernet Network.
2) Off site access for Owner’s personnel shall be provided and shall have full

workstation capability from remote location. Identical graphical displays shall be
provided for offsite access to match the displays at the on-site Operator
Workstation.  Connection to the site shall be via a high speed Ethernet
connection. The contractor shall coordinate with the Owners IT professionals for
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high speed system access and shall comply with Owners requirements to
maintain the level of security required by the Owner.

1.4 QUALITY ASSURANCE

A. General
1. The Building Management System Contractor shall be the primary manufacturer-owned

branch office that is regularly engaged in the engineering, programming, installation and
service of total integrated Building Management Systems.

2. The BMS Contractor shall be a recognized national manufacturer, installer and service
provider of BMS.

3. The  Building Management System (BMS) installer shall be a BMS manufacturer-owned
branch office, or an independent controls contractor who is factory trained and authorized
by the BMS manufacturer to sell, service and support the Building Management System
specified herein.

4. Independent controls contractors who are authorized by the BMS manufacturer must
provide a letter written and signed by a company officer of the specific BMS manufacturer.
 This document must be dated within the 30 days prior to bid submittal and must state
that they are currently a “direct authorized representative” in good standing for the BMS
manufacturer for the building management system products described and listed in this
specification, that they have “direct purchasing access” to all of the BMS manufacturer’s
controllers, servers, software and components and technical support, and that they will
continue to be an Authorized representative with this access for the duration of the
installation and warranty phases of project.

5. If an independent controls contractor is to be considered via addendum, the contractor
must provide a letter written by a company officer of the specific BMS manufacturer with
the following verbiage; “should this contractor fail to provide a complete and operational
system (as judged by the owner/engineer), the Manufacturer will complete the project to
the Engineer’s satisfaction at no additional cost to the Owner”.  This letter must be dated
within 30 days prior to bid submittal and provided to the engineer along with the other
supporting documentation at the time of request for equivalence.

6. The BMS Contractor shall have a branch facility within a 100-mile radius of the job site
supplying complete maintenance and support services on a 24 hour, 7-day-a-week basis. 
The BMS Contractor shall have at this facility at least eight (8) factory trained, directly
employed and full time technical staff, spare parts inventory, and all necessary test and
diagnostic equipment.

7. As evidence and assurance of the contractor’s ability to support the Owner's system with
service and parts, the contractor must have been in the BMS business for at least the last
ten (10) years and have successfully completed total projects of at least 10 times the
value of this contract in each of the preceding five years.

8. The Building Management System architecture shall consist of the products of a
manufacturer regularly engaged in the production of Building Management Systems, and
shall be the manufacturer’s latest standard of design at the time of bid.

B. Quality Management Program
1. Designate a competent and experienced employee to provide BMS Project Management.

The designated Project Manger shall be empowered to make technical, scheduling and
related decisions on behalf of the BMS Contractor.  At minimum, the Project Manager
shall:
a. Manage the scheduling of the work to ensure that adequate materials, labor and

other resources are available as needed.
b. Manage the financial aspects of the BMS Contract.
c. Coordinate as necessary with other trades.
d. Be responsible for the work and actions of the BMS workforce on site.
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1.5 REFERENCE STANDARDS

A. All work shall conform to the following Codes and Standards, as applicable:
1. National Electric Code (NEC) and applicable local Electric Code.
2. Underwriters Laboratories (UL) listing and labels.
3. UL 916 Energy Management
4. National Electric Manufacturer’s Association (NEMA).
5. American Society of Mechanical Engineers (ASME).
6. American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE)
7. Air Movement and Control Association (AMCA).
8. Institute of Electrical and Electronic Engineers (IEEE).
9. American Standard Code for Information Interchange (ASCII).
10. American Society for Testing and Materials (ASTM).
11. ANSI/ASHRAE Standard 195-2008 (BACnet)

B. In the case of conflicts or discrepancies, the more stringent regulation shall apply.

C. All work shall meet the approval of the Authorities Having Jurisdiction at the project site.

1.6 WORK BY OTHERS

A. The demarcation of work and responsibilities between the BMS Contractor and other related
trades shall be as outlined in the

BMS RESPONSIBILITY MATRIX
WORK FURNISH INSTAL

L
Low Volt.
WIRING/TUBE

LINE
POWER

BMS low voltage and communication
   wiring *! (see note 1 below)

BMS BMS BMS N/A

BMS conduits and raceway BMS BMS BMS BMS
Automatic dampers BMS 23 N/A N/A
BMS Current Switches BMS BMS BMS N/A
BMS Control Relays BMS BMS BMS N/A
Concrete and/or inertia equipment
pads asnd sismic bracing

23 23 N/A N/A

Electric baseboard heating controls
(note 3)

23 26*1 N/A *1 26

All BMS Nodes, equipment, housings,
enclosures and panels

BMS BMS BMS BMS

Cabinet/Unit Heater controls  (note 6
below)

BMS/23
*2

26/BMS
*2

BMS 26

Starters, HOA switches 26 26 N/A 26
Control damper actuators BMS BMS BMS 26

Footnotes:
*1:  Electric Baseboard Heating Controls - for line voltage stand-alone controls: furnished
by Division 23 Mechanical Contractor who furnishes the baseboard units; line voltage
controls installed and connected by Division 26 Electrical Contractor.  Alternate:  controls
to be furnished and installed by BMS Contractors for projects requiring Baseboard
Heating controls to be integrated into BMS.  Refer to Section 230993 SEQUENCE OF
OPERATIONS
*2:  Cabinet/Unit Heater Controls  - for line voltage stand-alone controls: furnished by
Division 23 Mechanical Contractor who furnishes the Cabinet/Unit Heaters; line voltage
stand-alone controls installed and connected by Division 26 Electrical Contractor. 
Alternate:  controls to be furnished and installed by BMS Contractors for projects requiring
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Cabinet/Unit Heater controls to be integrated into BMS.  Refer to Section 230993
SEQUENCE OF OPERATIONS

1.7 SUBMITTALS

A. Shop Drawings, Product Data, and Samples
1. The BMS contractor shall submit a list of all shop drawings with submittals dates within 30

days of contract award.
2. Submittals shall be in defined packages.  Each package shall be complete and shall only

reference itself and previously submitted packages.   The packages shall be as approved
by the Architect and Engineer for Contract compliance.

3. Allow 15 working days for the review of each package by the Architect and Engineer in
the scheduling of the total BMS work.

4. Equipment and systems requiring approval of local authorities must comply with such
regulations and be approved.  Filing shall be at the expense of the BMS Contractor where
filing is necessary.  Provide a copy of all related correspondence and permits to the
Owner.

5. Prepare an index of all submittals and shop drawings for the installation.  Index shall
include a shop drawing identification number, Contract Documents reference and item
description.

6. The BMS Contractor shall correct any errors or omissions noted in the first review.
7. At a minimum, submit the following:

a. BMS network architecture diagrams including all nodes and interconnections.
b. Systems schematics, sequences, and flow diagrams.
c. Points schedule for each point in the BMS, including: Point Type, Object Name,

Expanded ID, Display Units, Controller type, and Address.
d. Samples of Graphic Display screen types and associated menus.
e. Detailed Bill of Material list for each system or application, identifying quantities, part

numbers, descriptions, and optional features.
f. Control Damper Schedule including a separate line for each damper provided under

this section and a column for each of the damper attributes, including: Code
Number, Fail Position, Damper Type, Damper Operator, Duct Size, Damper Size,
Mounting, and Actuator Type.

g. Room Schedule including a separate line for each VAV box and/or terminal unit
indicating location and address

h. Details of all BMS interfaces and connections to the work of other trades.
i. Product data sheets or marked catalog pages including part number, photo and

description for all products including software.

1.8 RECORD DOCUMENTATION

A. Operation and Maintenance Manuals
1. Three (3) copies of the Operation and Maintenance Manuals shall be provided to the

Owner's Representative upon completion of the project.  The entire Operation and
Maintenance Manual shall be furnished on Compact Disc media, and include the following
for the BMS provided:
a. Table of contents.
b. As-built system record drawings.  Computer Aided Drawings (CAD) record drawings

shall represent the as-built condition of the system and incorporate all information
supplied with the approved submittal.

c. Manufacturer’s product data sheets or catalog pages for all products including
software.

d. System Operator’s manuals.
e. Archive copy of all site-specific databases and sequences.
f. BMS network diagrams.
g. Interfaces to all third-party products and work by other trades.
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B. The Operation and Maintenance Manual CD shall be self-contained, and include all necessary
software required to access the product data sheets.  A logically organized table of contents
shall provide dynamic links to view and print all product data sheets.  Viewer software shall
provide the ability to display, zoom, and search all documents.

1.9 WARRANTY

A. Standard Material and Labor Warranty:
1. Provide a one-year labor and material warranty on the BMS.
2. If within twelve (12) months from the date of acceptance of product, upon written notice

from the owner, it is found to be defective in operation, workmanship or materials, it shall
be replaced, repaired or adjusted at the option of the BMS Contractor at the cost of the
BMS Contractor.

3. Maintain an adequate supply of materials within 100 miles of the Project site such that
replacement of key parts and labor support, including programming. Warranty work shall
be done during BMS Contractor’s normal business hours.

PART 2  PRODUCTS

2.1 GENERAL DESCRIPTION

A. The Building Management System (BMS) shall use an open architecture and fully support a
multi-vendor environment.  To accomplish this effectively, the BMS shall support open
communication protocol standards and integrate a wide variety of third-party devices and
applications.  The system shall be designed for use on the Internet, or intranets using off the
shelf, industry standard technology compatible with other owner provided networks.

B. The Building Management System shall consist of the following:
1. Standalone Network Automation Engine(s)
2. Field Equipment Controller(s)
3. Input/Output Module(s)
4. Local Display Device(s)
5. Network processing, data storage and communications equipment
6. Other components required for a complete and working BMS

C. The system shall be modular in nature, and shall permit expansion of both capacity and
functionality through the addition of sensors, actuators, controllers and operator devices, while
re-using existing controls equipment.

D. System architectural design shall eliminate dependence upon any single device for alarm
reporting and control execution.
1. The failure of any single component or network connection shall not interrupt the

execution of control strategies at other operational devices.
2. The System shall maintain all settings and overrides through a system reboot.

E. System architectural design shall eliminate dependence upon any single device for alarm
reporting and control execution.
1. Acceptable Manufacturers:

a. Johnson Controls, Inc., Metasys

2.2 BMS ARCHITECTURE

A. Automation Network
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1. The automation network shall be based on a PC industry standard of Ethernet TCP/IP. 
Where used, LAN controller cards shall be standard “off the shelf” products available
through normal PC vendor channels.

2. The BMS shall network multiple user interface clients, automation engines, system
controllers and application-specific controllers. Provide application and data server(s) as
required for systems operation.

3. All BMS devices on the automation network shall be capable of operating at a
communication speed of 100 Mbps, with full peer-to-peer network communication.

4. Network Automation Engines (NAE) shall reside on the automation network.
5. The automation network will be compatible with other enterprise-wide networks. Where

indicated, the automation network shall be connected to the enterprise network and share
resources with it by way of standard networking devices and practices.

B. Control Network
1. Network Automation Engines (NAE) shall provide supervisory control over the control

network and shall support all three (3) of the following communication protocols:
a. BACnet Standard MS/TP Bus Protocol ASHRAE SSPC-135, Clause 9

1) The NAE shall be BACnet Testing Labs (BTL) certified and carry the BTL Label.
2) The NAE shall be tested and certified as a BACnet Building Controller (B-BC).

b. LonWorks enabled devices using the Free Topology Transceiver (FTT-10a).
c. The Johnson Controls N2 Field Bus.

2. Control networks shall provide either “Peer-to-Peer,” Master-Slave, or Supervised Token
Passing communications, and shall operate at a minimum communication speed of 9600
baud.

3. DDC Controllers shall reside on the control network.
4. Control network communication protocol shall be BACnet Standard MS/TP Bus Protocol

ASHRAE SSPC-135.
5. A BACnet Protocol Implementation Conformance Statement (PICS) shall be provided for

each controller device (master or slave) that will communicate on the BACnet MS/TP Bus.
6. The PICS shall be submitted 10 days prior to bidding.

C. Network Control Engine (NCE 25XX)
1. The Network Control Engine (NCE) shall be a fully user-programmable, supervisory

controller.  The NCE shall monitor the network of distributed application-specific
controllers, provide global strategy and direction, and communicate on a peer-to-peer
basis with other Network Automation Engines.

2. The Network Control Engine (NCE) shall be a fully user-programmable, digital controller
that includes a minimum of 33 I/O points.

3. Automation Network - The NCE shall reside on the automation network and shall support
a subnet of 32 Field controllers.

4. User Interface - Each NCE shall have the ability to deliver a web based User Interface
(UI) as previously described. All computers connected physically or virtually to the
automation network shall have access to the web based UI.
a. The web based UI software shall be imbedded in the NCE.  Systems that require a

local copy of the system database on the user’s personal computer are not
acceptable.

b. The NCE shall support a minimum of two (2) concurrent users.
c. The NCE shall have the capability of generating web based UI graphics.  The

graphics capability shall be imbedded in the NCE.
d. Systems that support UI Graphics from a central database or require the graphics to

reside on the user’s personal computer are not acceptable.
e. The web based UI shall support the following functions using a standard version of

Microsoft Internet Explorer:
1) Configuration
2) Commissioning
3) Data Archiving



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  23 09 23

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC
Section 23 09 23 Page 9

4) Monitoring
5) Commanding
6) System Diagnostics

f. Systems that require workstation software or modified web browsers are not
acceptable.

g. The NCE shall allow temporary use of portable devices without interrupting the
normal operation of permanently connected modems.

5. The NCE shall employ a finite state control engine to eliminate unnecessary conflicts
between control functions at crossover points in their operational sequences.  Suppliers
using non-state based DDC shall provide separate control strategy diagrams for all
controlled functions in their submittals.

6. The NCE shall be factory programmed with a continuous adaptive tuning algorithm that
senses changes in the physical environment and continually adjusts loop tuning
parameters appropriately.  Controllers that require manual tuning of loops or perform
automatic tuning on command only, shall not be acceptable.

7. The NCE shall be assembled in a plenum-rated plastic housing with flammability rated to
UL94-5VB.

8. The NCE shall support the following number and types of inputs and outputs:
a. Ten Universal Inputs - shall be configured to monitor any of the following:

1) Analog Input, Voltage Mode
2) Analog Input, Current Mode
3) Analog Input, Resistive Mode
4) Binary Input, Dry Contact Maintained Mode
5) Binary Input, Pulse Counter Mode

b. Eight Binary Inputs - shall be configured to monitor either of the following:
1) Dry Contact Maintained Mode
2) Pulse Counter Mode

c. Four Analog Outputs - shall be configured to output either of the following
1) Analog Output, Voltage Mode
2) Analog Output, Current Mode

d. Seven Binary Outputs - shall output the following:
1) 24 VAC Triac

e. Four Configurable Outputs - shall be configured to output either of the following:
1) Analog Output, Voltage Mode
2) Binary Output, 24 VAC Triac Mode

9. The NCE shall have the ability to monitor and control a network of sensors and actuators
over a Sensor-Actuator Bus (SA Bus).
a. The SA Bus shall be a Master-Slave/Token-Passing (MS/TP) Bus supporting

BACnet Standard protocol SSPC-135, Clause 9.
b. The SA Bus shall support a minimum of 10 devices.
c. The SA Bus shall operate at a maximum distance of 1,200 Ft. between the NCE and

the furthest connected device.
10. The NCE shall have the capability to execute complex control sequences involving direct

wired I/O points as well as input and output devices communicating over the Field Trunk
or the SA Bus.

11. The NCE shall support, but not be limited to, the following applications:
a. Central Equipment including chillers and boilers
b. Lighting and electrical distribution
c. Built-up air handling units for special applications
d. Power generation and energy monitoring equipment
e. Interfaces to security and fire detection systems

12. The NCE shall be microprocessor-based with a minimum word size of 32 bits. The NAE
shall be a multi-tasking, multi-user, and real-time digital control processor. Standard
operating systems shall be employed. NCE size and capability shall be sufficient to fully
meet the requirements of this Specification.
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13. The NCE shall employ an industrial single board computer.
14. Each NCE shall have sufficient memory to support its own operating system, databases,

and control programs, and to provide supervisory control for all control level devices.
15. The NCE shall include an integrated, hardware-based, real-time clock.
16. The NCE shall employ nonvolatile Flash memory to store all programs and data.  The

NCE shall employ a data protection battery to save data and power the real time clock
when primary power is interrupted.

17. The NCE shall provide removable, color coded, screw terminal blocks for 24 VAC power,
communication bus and I/O point field wiring.

18. The NCE shall include troubleshooting LED indicators to identify the following conditions:
a. Power
b. Fault
c. SA Bus
d. FC Bus
e. Battery Fault
f. Ethernet
g. 10 LNK
h. 100 LNK
i. Run
j. Peer Com

19. Communications Ports - The NCE shall provide the following ports for operation of
operator Input/Output (I/O) devices, such as industry-standard computers, modems, and
portable operator’s terminals.
a. USB port
b. RS-232 serial data communication port
c. RS-485 port
d. RJ-45 Ethernet port
e. RJ-12 jack

20. Diagnostics - The NCE shall continuously perform self-diagnostics, communication
diagnosis, and diagnosis of all panel components. The Network Control Engine shall
provide both local and remote annunciation of any detected component failures, low
battery conditions, or repeated failures to establish communication.

21. Power Failure - In the event of the loss of normal power, The NCE shall continue to
operate for a user adjustable period of up to 10 minutes after which there shall be an
orderly shutdown of all programs to prevent the loss of database or operating system
software.
a. During a loss of normal power, the control sequences shall go to the normal system

shutdown conditions.  All critical configuration data shall be saved into Flash
memory.

b. Upon restoration of normal power and after a minimum off-time delay, the controller
shall automatically resume full operation without manual intervention through a
normal soft-start sequence.

22. Certification - The NCE shall be listed by Underwriters Laboratories (UL).File E107041,
CCN PAZX, UL 916, Energy Management Equipment.  FCC Compliant to CFR47, Part
15, Subpart B, Class A

23. Field Controller Bus - The NCE shall support the following communication protocols on
the Field Controller Bus:
a. The NCE shall support BACnet Standard MS/TP Bus Protocol ASHRAE SSPC-135,

Clause 9 on the controller network.
1) The NCE shall be BACnet Testing Labs (BTL) certified and carry the BTL Label.
2) The NAE shall be tested and certified as a BACnet Building Controller (B-BC).
3) A BACnet Protocol Implementation Conformance Statement shall be provided

for the NCE.
4) The Conformance Statements shall be submitted 10 days prior to bidding.
5) The NCE shall support a minimum of 32 control devices.
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b. The NCE shall support LonWorks enabled devices using the Free Topology
Transceiver FTT10 on the Field Controller Bus (LonWorks Network).
1) All LonWorks controls devices shall be LonMark certified.
2) The NCE shall support a minimum of 32 LonWorks enabled control devices.

c. The NCE shall support the N2 devices on the Field Controller Bus (Johnson Controls
N2 Bus).
1) The NCE shall support a minimum of 32 N2 control devices.
2) The Bus shall conform to Electronic Industry Alliance (EIA) Standard RS-485.
3) The Bus shall employ a master/slave protocol where the NCE is the master.
4) The Bus shall employ a four (4) level priority system for polling frequency.
5) The Bus shall be optically isolated from the NCE.
6) The Bus shall support the Metasys Integrator System.

2.3 SYSTEM TOOLS

A. System Configuration Tool (SCT)
1. The Configuration Tool shall be a software package enabling a computer platform to be

used as a stand-alone engineering configuration tool for a Network Automation Engine
(NAE) or a Network Integration Engine (NIE).

2. The configuration tool shall provide an archive database for the configuration and
application data.

3. The configuration tool shall have the same look-and-feel at the User Interface (UI)
regardless of whether the configuration is being done online or offline.

4. The configuration tool shall include the following features:
a. Basic system navigation tree for connected networks
b. Integration of Metasys N1, LonWorks, and BACnet enabled devices
c. Customized user navigation trees
d. Point naming operating parameter setting
e. Graphic diagram configuration
f. Alarm and event message routing
g. Graphical logic connector tool for custom programming
h. Downloading, uploading, and archiving databases

5. The configuration tool shall have the capability to automatically discover field devices on
connected buses and networks.  Automatic discovery shall be available for the following
field devices:
a. BACnet Devices
b. LonWorks devices
c. N2 Bus devices
d. Metasys N1 networks

6. The configuration tool shall be capable of programming the Field Equipment Controllers.
a. The configuration tool shall provide the capability to configure, simulate, and

commission the Field Equipment Controllers.
b. The configuration tool shall allow the FECs to be run in Simulation Mode to verify the

applications.
c. The configuration tool shall contain a library of standard applications to be used for

configuration.
7. The configuration tool shall be capable of programming the field devices.

a. The configuration tool shall provide the capability to configure, simulate, and
commission the field devices.

b. The configuration tool shall allow the field devices to be run in Simulation Mode to
verify the applications.

c. The configuration tool shall contain a library of standard applications to be used for
configuration

8. A wireless access point shall allow a wireless enabled portable PC to make a temporary
Ethernet connection to the automation network.
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a. The wireless connection shall allow the PC to access configuration tool through the
web browser using the User Interface (UI).

b. The wireless use of configuration tool shall be the same as a wired connection in
every respect.

c. The wireless connection shall use the Bluetooth Wireless Technology.

PART 3  EXECUTION

3.1 BMS SPECIFIC REQUIREMENTS

A. Graphic Displays
1. Provide a color graphic system flow diagram display for each system with all points as

indicated on the point list.  All terminal unit graphic displays shall be from a standard
design library.

2. User shall access the various system schematics via a graphical penetration scheme
and/or menu selection.

B. Custom Reports:
1. Provide custom reports as required for this project

C. Actuation / Control Type
1. Primary Equipment

a. Controls shall be provided by equipment manufacturer as specified herein.
b. All damper and valve actuation shall be electric.

3.2 INSTALLATION PRACTICES

A. BMS Wiring
1. All conduit, wiring, accessories and wiring connections required for the installation of the

Building Management System, as herein specified, shall be provided by the BMS
Contractor unless specifically shown on the Electrical Drawings under Division 26
Electrical.  All wiring shall comply with the requirements of applicable portions of Division
26 and all local and national electric codes, unless specified otherwise in this section.

2. All BMS wiring materials and installation methods shall comply with BMS manufacturer
recommendations.

3. The sizing, type and provision of cable, conduit, cable trays, and raceways shall be the
design responsibility of the BMS Contractor.  If complications arise, however, due to the
incorrect selection of cable, cable trays, raceways and/or conduit by the BMS Contractor,
the Contractor shall be responsible for all costs incurred in replacing the selected
components.

4. Class 2 Wiring
a. All Class 2 (24VAC or less) wiring shall be installed in conduit unless otherwise

specified.
b. Conduit is not required for Class 2 wiring in concealed accessible locations. Class 2

wiring not installed in conduit shall be supported every 5’ from the building structure
utilizing metal hangers designed for this application.  Wiring shall be installed parallel
to the building structural lines.  All wiring shall be installed in accordance with local
code requirements.

5. Class 2 signal wiring and 24VAC power can be run in the same conduit.  Power wiring
120VAC and greater cannot share the same conduit with Class 2 signal wiring.

6. Provide for complete grounding of all applicable signal and communications cables,
panels and equipment so as to ensure system integrity of operation.  Ground cabling and
conduit at the panel terminations.  Avoid grounding loops.

B. BMS Line Voltage Power Source
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1. 120-volt AC circuits used for the Building Management System shall be taken from panel
boards and circuit breakers provided by Division 26.

2. Circuits used for the BMS shall be dedicated to the BMS and shall not be used for any
other purposes.

3. DDC terminal unit controllers may use AC power from motor power circuits.

C. BMS Raceway
1. All wiring shall be installed in conduit or raceway except as noted elsewhere in this

specification. Minimum control wiring conduit size 1/2”.
2. Where it is not possible to conceal raceways in finished locations, surface raceway

(Wiremold) may be used as approved by the Architect.
3. All conduits and raceways shall be installed level, plumb, at right angles to the building

lines and shall follow the contours of the surface to which they are attached.
4. Flexible Metal Conduit shall be used for vibration isolation and shall be limited to 3 feet in

length when terminating to vibrating equipment.  Flexible Metal Conduit may be used
within partition walls.  Flexible Metal Conduit shall be UL listed.

D. Penetrations
1. Provide fire stopping for all penetrations used by dedicated BMS conduits and raceways.
2. All openings in fire proofed or fire stopped components shall be closed by using approved

fire resistive sealant.
3. All wiring passing through penetrations, including walls shall be in conduit or enclosed

raceway.
4. Penetrations of floor slabs shall be by core drilling. All penetrations shall be plumb, true,

and square.

E. BMS Identification Standards
1. Node Identification.  All nodes shall be identified by a permanent label fastened to the

enclosure.  Labels shall be suitable for the node location.
2. Cable types specified in Item A shall be color coded for easy identification and

troubleshooting.

F. BMS Panel Installation
1. The BMS panels and cabinets shall be located as indicated at an elevation of not less

than 2 feet from the bottom edge of the panel to the finished floor.  Each cabinet shall be
anchored per the manufacturer’s recommendations.

2. The BMS contractor shall be responsible for coordinating panel locations with other trades
and electrical and mechanical contractors.

G. Input Devices
1. All Input devices shall be installed per the manufacturer recommendation
2. Locate components of the BMS in accessible local control panels wherever possible.

H. HVAC Input Devices - General
1. All Input devices shall be installed per the manufacturer recommendation
2. Locate components of the BMS in accessible local control panels wherever possible.
3. The mechanical contractor shall install all in-line devices such as temperature wells,

pressure taps, airflow stations, etc.
4. Input Flow Measuring Devices shall be installed in strict compliance with ASME guidelines

affecting non-standard approach conditions.
5. All output devices shall be installed per the manufacturers recommendation.  The

mechanical contractor shall install all in-line devices such as control valves, dampers,
airflow stations, pressure wells, etc.

6. Actuators:  All control actuators shall be sized capable of closing against the maximum
system shut-off pressure.  The actuator shall modulate in a smooth fashion through the
entire stroke.  When any pneumatic actuator is sequenced with another device, pilot
positioners shall be installed to allow for proper sequencing.

7. Control Dampers: Shall be opposed blade for modulating control of airflow.  Parallel blade
dampers shall be installed for two position applications.
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I. Training
1. The BMS contractor shall provide the following training services:

a. One day of on-site orientation by a system technician who is fully knowledgeable of
the specific installation details of the project.  This orientation shall, at a minimum,
consist of a review of the project as-built drawings, the BMS software layout and
naming conventions, and a walk through of the facility to identify panel and device
locations.

J. Commissioning
1. Fully commission all aspects of the Building Management System work.
2. Acceptance Check Sheet

a. Prepare a check sheet that includes all points for all functions of the BMS as
indicated on the point list included in this specification.

b. Submit the check sheet to the Engineer for approval
c. The Engineer will use the check sheet as the basis for acceptance with the BMS

Contractor.
3. Promptly rectify all listed deficiencies and submit to the Engineer that this has been done.

END OF SECTION
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SECTION 23 09 93
SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. This section defines the manner and method by which controls function.

B. Sequence of operation for:
1. Time Schedule Programs
2. Alarm Points.
3. Optimum start-stop.
4. Setbacks
5. Maintenance Management
6. Scheduling
7. Constant Volume Air Handling Unit (Heating, Cooling, Ventilating)
8. Fan Coil Units (Heating, Ventilating)
9. Rooftop Unit (Heating, Cooling, Ventilating, Humidifing)
10. Exhaust Fan Control
11. Cabinet heaters.
12. Fan coil units.
13. Heating coils.
14. Unit heaters.

1.2 RELATED REQUIREMENTS

A. Section 01 91 13 - General Commissioning Requirements:  Commissioning requirements that
apply to all types of work.

B. Section 23 09 23 - Direct-Digital Control System for HVAC.

1.3 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Sequence of Operation Documentation:  Submit written sequence of operation for entire HVAC
system and each piece of equipment.
1. Preface:  1 or 2 paragraph overview narrative of the system describing its purpose,

components and function.
2. State each sequence in small segments and give each segment a unique number for

referencing in Functional Test procedures; provide a complete description regardless of
the completeness and clarity of the sequences specified in Contract Documents.

3. Include at least the following sequences:
a. Start-up.
b. Warm-up mode.
c. Normal operating mode.
d. Unoccupied mode.
e. Shutdown.
f. Capacity control sequences and equipment staging.
g. Temperature and pressure control, such as setbacks, setups, resets, etc.
h. Detailed sequences for all control strategies, such as economizer control, optimum

start/stop, staging, optimization, demand limiting, etc.
i. Effects of power or equipment failure with all standby component functions.
j. Sequences for all alarms and emergency shut downs.
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k. Seasonal operational differences and recommendations.
l. Interactions and interlocks with other systems.

4. Include initial and recommended values for all adjustable settings, setpoints and
parameters that are typically set or adjusted by operating staff; and any other control
settings or fixed values, delays, etc. that will be useful during testing and operating the
equipment.

5. For packaged controlled equipment, include manufacturer's furnished sequence of
operation amplified as required to describe the relationship between the packaged
controls and the control system, indicating which points are adjustable control points and
which points are only monitored.

6. Include schedules, if known.

C. Control System Diagrams:  Submit graphic schematic of the control system showing each
control component and each component controlled, monitored, or enabled.
1. Label with settings, adjustable range of control and limits.
2. Include flow diagrams for each control system, graphically depicting control logic.
3. Include the system and component layout of all equipment that the control system

monitors, enables or controls, even if the equipment is primarily controlled by packaged or
integral controls.

4. Include draft copies of graphic displays indicating mechanical system components,
control system components, and controlled function status and value.

5. Include all monitoring, control and virtual points specified in elsewhere.
6. Include a key to all abbreviations.

D. Points List:  Submit list of all control points indicating at least the following for each point.
1. Name of controlled system.
2. Point abbreviation.
3. Point description; such as dry bulb temperature, airflow, etc.
4. Display unit.
5. Control point or setpoint (Yes / No); i.e. a point that controls equipment and can have its

setpoint changed.
6. Monitoring point (Yes / No); i.e. a point that does not control or contribute to the control of

equipment but is used for operation, maintenance, or performance verification.
7. Intermediate point (Yes / No); i.e. a point whose value is used to make a calculation which

then controls equipment, such as space temperatures that are averaged to a virtual point
to control reset.

8. Calculated point (Yes / No); i.e. a “virtual” point generated from calculations of other point
values.

E. Project Record Documents:  Record actual locations of components and setpoints of controls,
including changes to sequences made after submission of shop drawings.

1.4 QUALITY ASSURANCE

A. Design system under direct supervision of a Professional Engineer experienced in design of
this work and licensed at the State of New York.
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PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.1 TIME SCHEDULE PROGRAMS

A. The programs for the EMS shall schedule each systems operation on an hourly basis
controlled through daily, weekly and/or monthly schedules.  Schedules for each individual
system, room or area shall be easily programmed and modified by the user on a calendar-like
display at the host computer.

B. The programs shall store 60 months of schedules.

C. An internal time clocks shall automatically compensate for daylight savings time and calendars
generated by software shall automatically compensate for leap years.

3.2 ALARM POINTS

A. All temperature inputs to the DDC system (space, return air, mixed air, discharge air) shall be
alarmed at the host computer if the temperature is out of range 10° F. (adj.) above or below
setpoint.

B. Fan status shall be monitored by a current sensing switch or differential pressure switch.  If the
fan is scheduled to run and the status is not proven, an alarm condition shall be shown at the
host computer.

C. Other alarm points are specifically addressed per individual sequences of operation.

D. All points can be individually alarmed as required by owner’s staff.

3.3 OPTIMUM START PROGRAM

A. Each system shall have independent modular program.

B. The program shall minimize the total energy consumption during daily start-up of each
heating/cooling system.

C. A control algorithm shall compare the outside air temperature to space temperature to
calculate start time for each air handling system.

D. The start time for each system shall bring its respective zone to occupied setpoint at the time
of occupied mode start.

E. The optimum start program shall be adjustable to the rate structure of the local energy
company.

3.4 OPTIMUM STOP PROGRAM

A. Each system shall have independent modular program.

B. The program shall minimize the total energy consumption during daily shut-down of each
heating/cooling system.  A control algorithm shall compare the outside air temperature to
space temperature to calculate a stop time for each air handling system.  At no time shall the
unit be shut down while a space is occupied.
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C. The stop time for each system shall shut-down its respective zone as early as possible without
letting the temperature drift out of the specified comfort range.

3.5 DAY/NIGHT SETBACK

A. The day/night setback will consist of lowering the space heating setpoint and raising the space
cooling setpoint during the unoccupied mode, thereby reducing the heating and cooling energy
requirements. The occupied and unoccupied areas will be specified by the owner, and will be
coordinated with the control system.  The setback shall be 55 degrees F in the heating mode
and 85 degrees F in the cooling mode per the applicable Energy Code of the State of New
York.  The occupied heating set point shall be 70 and the occupied cooling setpoint will be 76.

3.6 MAINTENANCE MANAGEMENT

A. The control system will continuously totalize hours for selected equipment controlled and/or
monitored for use by the maintenance management program.

3.7 EQUIPMENT SCHEDULING

A. Equipment shall be 7 days, 24 hours schedules with separate holiday hours.

B. There shall be capability for five different holiday schedules which can be selected from the
occupancy schedule graphic.

C. Holidays shall be programmed so that they shall need a minimum of manual adjustment year
to year, and can easily be modified at front end if necessary.

D. All schedule programming shall reside in local controllers, but shall be configurable from the
front end.

3.8 CONSTANT VOLUME AIR HANDLING UNIT (HEATING, COOLING, VENTILATING)(BUS
GARAGE RTU-1 & 2 AND ERV-1):

A. General:
1. Unit automatically indexed to "occupied" or "unoccupied" cycle by the DDC.
2. Unit automatically switches from heating to cooling modes.

B. Heating Mode:
1. Occupied cycle:

a. Supply air fan shall run continuously.
b. The outdoor air damper shall fully open to admit preset minimum quantity of outdoor

air; return air damper shall modulate correspondingly.
c. On a fall in space temperature, the heat pump coil shall energize.
d. Upon a further fall in space temperature, the electric heat coil shall energize.
e. Upon a still further rise in space temperature, the unit mounted outdoor air damper

shall modulate open under economizer control to satisfy the space setpoint.  The unit
return air damper shall modulate closed

f. A mixed air low limit controller shall assume control of dampers and valves as
required to maintain the desired minimum mixed air temperature.

2. Unoccupied cycle:
a. The outdoor air damper shall remain fully-closed, return air damper fully-open, unit

heating coil valve fully-open, and the supply air fan shall run intermittently at demand
of room sensor to maintain reduced space temperature.

C. Cooling Mode:
1. Occupied cycle:

a. Supply air fan shall run continuously.
b. The heating valve shall be closed.
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c. The outdoor air damper shall fully open to admit preset minimum quantity of outdoor
air; return air damper shall close correspondingly.

d. On a rise in space temperature, the unit mounted outdoor air damper shall modulate
open under control of the economizer control.  The unit return air damper shall
modulate closed.

e. Upon a still further rise in space temperature the unit mounted DX coil shall energize.
 The outdoor air damper shall fully open to admit preset minimum quantity of outdoor
air; return air damper shall modulate correspondingly.

2. Unoccupied cycle:
a. The unit shall be disabled.

D. Fire shut down shall be provided by the EC via the fire alarm system and by the DDC.   When
unit is shut down, the outside air dampers shall close and the mixing dampers shall position to
100% return air.

3.9 CONSTANT VOLUME AIR HANDLING UNIT (HEATING, COOLING, VENTILATING)(HS ERV-1):

A. General:
1. Unit automatically indexed to "occupied" or "unoccupied" cycle by the DDC.
2. Unit automatically switches from heating to cooling modes.

B. Heating Mode:
1. Occupied cycle:

a. Supply air fan shall run continuously.
b. The outdoor air damper shall fully open to admit preset minimum quantity of outdoor

air; return air damper shall modulate correspondingly.
c. On a fall in space temperature, the heat pump coil shall energize.
d. Upon a further fall in space temperature, the hydronic duct mounted coil valve shall

modulate open.
e. Upon a still further rise in space temperature, the unit mounted outdoor air damper

shall modulate open under economizer control to satisfy the space setpoint.  The unit
return air damper shall modulate closed

f. A mixed air low limit controller shall assume control of dampers and valves as
required to maintain the desired minimum mixed air temperature.

2. Unoccupied cycle:
a. The outdoor air damper shall remain fully-closed, return air damper fully-open, unit

heating coil valve fully-open, and the supply air fan shall run intermittently at demand
of room sensor to maintain reduced space temperature.

C. Cooling Mode:
1. Occupied cycle:

a. Supply air fan shall run continuously.
b. The heating valve shall be closed.
c. The outdoor air damper shall fully open to admit preset minimum quantity of outdoor

air; return air damper shall close correspondingly.
d. On a rise in space temperature, the unit mounted outdoor air damper shall modulate

open under control of the economizer control.  The unit return air damper shall
modulate closed.

e. Upon a still further rise in space temperature the unit mounted DX coil shall energize.
 The outdoor air damper shall fully open to admit preset minimum quantity of outdoor
air; return air damper shall modulate correspondingly.

2. Unoccupied cycle:
a. The unit shall be disabled.

D. Fire shut down shall be provided by the EC via the fire alarm system and by the DDC.   When
unit is shut down, the outside air dampers shall close and the mixing dampers shall position to
100% return air.
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3.10 EXHAUST FAN CONTROL

A. Exhaust fans shall be controlled by wall mounted starters/switches, thermostats or shall be
started and stopped by the DDC system.  Refer to notes on equipment schedule for related
control schemes.
1. If the fan to run by the DDC system and run indication is not met after 2 minutes or fan

run indication fails after being proven, an alarm shall be generated at the operator
workstation.  The call to run shall be turned off.

2. All fans over 1000 CFM and serving more than one space shall be provided with fire shut
downs provided by the EC via the fire alarm system.  All fans under DDC control shall
also shut-down.  When the exhaust fan is shut down from fire alarm, the automatic air
dampers shall close.

3.11 CABINET HEATERS

A. Single temperature electric room thermostat set at 68 degrees F (adjustable) maintains
constant space temperature by cycling unit fan motor.

3.12 FAN COIL UNITS

A. Single temperature unit mounted thermostat set at 75 degrees F maintains constant space
temperature during the day and 15 degrees F cooler at night by modulating two-way control
heating valve with spring range of 3 to 7 psig.

3.13 HEATING COILS

A. Single temperature thermostat set at 75 degrees F maintains constant space temperature
during the day and 15 degrees F cooler at night by modulating two-way control heating valve
with spring range of 3 to 7 psig.

3.14 UNIT HEATERS

A. Single temperature room thermostat set at 68 degrees F maintains constant space
temperature by cycling unit fan motor and energizing electric heating elements.
1. Integral thermostat continues fan operation until element temperature falls below 100

degrees F.
END OF SECTION
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SECTION 23 21 13
HYDRONIC PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Hydronic system requirements.

B. Heating water piping, buried.

C. Heating water piping, above grade.

D. Equipment drains and overflows.

E. Pipe hangers and supports.

F. Unions, flanges, mechanical couplings, and dielectric connections.

G. Valves:
1. Ball valves.
2. Butterfly valves.
3. Check valves.

1.2 RELATED REQUIREMENTS

A. Section 23 05 16 - Expansion Fittings and Loops for HVAC Piping.

B. Section 23 05 48 - Vibration and Seismic Controls for HVAC.

C. Section 23 05 53 - Identification for HVAC Piping and Equipment.

D. Section 23 07 19 - HVAC Piping Insulation.

E. Section 23 25 00 - HVAC Water Treatment:  Pipe cleaning.

1.3 REFERENCE STANDARDS

A. ASME BPVC-IX - Qualification Standard for Welding, Brazing, and Fuzing Procedures;
Welders; Brazers; and Welding, Brazing, and Fusing Operators - Welding Brazing and Fusing
Qualifications; 2019.

B. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2016.

C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2018.

D. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2018.

E. ASME B31.9 - Building Services Piping; 2017.

F. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2018.

G. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2019.

H. ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014).

I. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2016.

J. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2018.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  23 21 13

HYDRONIC PIPING
Section 23 21 13 Page 2

K. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2015, with Editorial Revision (2018).

L. ASTM D2241 - Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR Series); 2015.

M. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40; 2017.

N. ASTM D2467 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80; 2015.

O. ASTM D2855 - Standard Practice for the Two-Step (Primer & Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and
Piping Components with Tapered Sockets; 2015.

P. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992,with
Editiorial Revision (2018).

Q. ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical Couplings for
Use in Piping Applications; 2007 (Reapproved 2013).

R. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2011
(Amended 2012).

S. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015, with Errata (2016).

T. AWWA C606 - Grooved and Shouldered Joints; 2015.

U. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by all affected installers.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Welders Certificate:  Include welders certification of compliance with ASME BPVC-IX.

C. Product Data:
1. Include data on pipe materials, pipe fittings, valves, and accessories.
2. Provide manufacturers catalog information.
3. Indicate valve data and ratings.
4. Show grooved joint couplings, fittings, valves, and specialties on drawings and product

submittals, specifically identified with the manufacturer's style or series designation.

D. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining
procedures.

E. Project Record Documents:  Record actual locations of valves.

F. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly
views.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Valve Repacking Kits:  One for each type and size of valve.
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1.6 QUALITY ASSURANCE

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

B. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with minimum five years of experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.

B. Provide temporary end caps and closures on piping and fittings.  Maintain in place until
installation.

C. Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the work, and isolating parts of completed system.

1.8 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.

1.9 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.10 COORDINATION

A. Section 01 30 00 - Administrative Requirements: Requirements for coordination.

1.11 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product
bonds.

B. Furnish five year manufacturer warranty for valves excluding packing.

1.12 EXTRA MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance
products.

B. Furnish two packing kits for each size and valve type.

PART 2  PRODUCTS

2.1 HYDRONIC SYSTEM REQUIREMENTS

A. Comply with ASME B31.9 and applicable federal, state, and local regulations.

B. Piping:  Provide piping, fittings, hangers, and supports as required, as indicated, and as
follows:
1. Where more than one piping system material is specified, provide joining fittings that are

compatible with piping materials and ensure that the integrity of the system is not
jeopardized. 

2. Use non-conducting dielectric connections whenever jointing dissimilar metals.
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3. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58
unless indicated otherwise.

C. Pipe-to-Valve and Pipe-to-Equipment Connections:  Use flanges, unions, or grooved couplings
to allow disconnection of components for servicing; do not use direct welded, soldered, or
threaded connections.

D. Valves:  Provide valves where indicated:
1. Provide drain valves where indicated, and if not indicated, provide at least at main

shut-off, low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch gate
valves with cap; pipe to nearest floor drain.

2. Isolate equipment using butterfly valves with lug end flanges or grooved mechanical
couplings.

3. For throttling, bypass, or manual flow control services, use globe, ball, or butterfly valves.
4. In heating water, chilled water, or condenser water systems, butterfly valves may be used

interchangeably with gate and globe valves.
5. For shut-off and to isolate parts of systems or vertical risers, use gate, ball, or butterfly

valves.

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

2.2 HEATING WATER PIPING, ABOVE GRADE

A. Steel Pipe:  ASTM A53/A53M, Schedule 40, black, using one of the following joint types:
1. Welded Joints:  ASTM A234/A234M, wrought steel welding type fittings; AWS

D1.1/D1.1M welded.
2. Threaded Joints:  ASME B16.3, malleable iron fittings.

B. Steel Pipe Sizes 12 Inches and Greater:  ASTM A53/A53M, 3/8 inch wall, black, using one of
the following joint types:
1. Welded Joints:  ASTM A234/A234M, wrought steel welding type fittings;  AWS

D1.1/D1.1M welded.
2. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material,  and mechanical

couplings.

C. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn, using one of the following joint
types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper

fittings.
a. Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
b. Braze:  AWS A5.8M/A5.8 BCuP copper/silver alloy.

2. Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube.

2.3 EQUIPMENT DRAINS AND OVERFLOWS

A. Steel Pipe:  ASTM A53/A53M, Schedule 40 galvanized; using one of the following joint types:

B. Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn; using one of the following joint
types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper

fittings; ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.

C. PVC Pipe:  ASTM D1785, Schedule 40, or ASTM D2241, SDR 21 or 26.
1. Fittings:  ASTM D2466 or D2467, PVC.
2. Joints:  Solvent welded in accordance with ASTM D2855.

2.4 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
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https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
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1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

B. Hangers for Pipe Sizes 1/2 to 1-1/2 Inches:  Malleable iron, adjustable swivel, split ring.

C. Hangers for Hot Pipe Sizes 2 to 4 Inches:  Carbon steel, adjustable, clevis.

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

E. Vertical Support:  Steel riser clamp.

F. In grooved installations, use rigid couplings with offsetting angle-pattern bolt pads or with
wedge-shaped grooves in header piping to permit support and hanging in accordance with
ASME B31.9.

2.5 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS

A. Unions for Pipe of 2 Inches and Less:
1. Ferrous Piping:  150 psi brass or malleable iron, threaded.
2. Copper Pipe:  Bronze, soldered joints.

B. Flanges for Pipe 2 Inches and Greater:
1. Ferrous Piping:  150 psig forged steel, slip-on.
2. Copper Piping:  Bronze.
3. Gaskets:  1/16 inch thick, preformed neoprene.

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. Mechanical Couplings: Comply with ASTM F1476.
3. Bolts and Nuts:  Hot dipped galvanized or zinc-electroplated steel.
4. When pipe is field grooved, provide coupling manufacturer's grooving tools.

2.6 BALL VALVES

A. Up To and Including 2 Inches:
1. Bronze one piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever

handle with balancing stops, solder ends with union.

2.7 BUTTERFLY VALVES

A. Body:  Cast or ductile iron with resilient replaceable EPDM seat, wafer or lug ends, extended
neck.

B. Disc:  Construct of aluminum bronze, chrome plated ductile iron, stainless steel, ductile iron
with EPDM encapsulation, or Buna-N encapsulation.

C. Operator:  10 position lever handle.

2.8 SWING CHECK VALVES

A. Up To and Including 2 Inches:
1. Bronze body, bronze trim, bronze rotating swing disc, with composition disc, solder or

threaded ends.

B. Over 2 Inches:
1. Iron body, bronze trim, bronze or bronze faced rotating swing disc, renewable disc and

seat, flanged ends.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
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2.9 SPRING LOADED CHECK VALVES

A. 2 inches and Smaller: MSS SP 80, Class 250, bronze body, in-line spring lift check, silent
closing, Buna-N disc, integral seat, solder or threaded ends.

B. 2-1/2 inches and Larger: MSS SP 71, Class 125, wafer style, cast iron body, bronze seat,
center guided bronze disc, stainless steel spring and screws, flanged ends.

PART 3  EXECUTION

3.1 PREPARATION

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

B. Prepare pipe for grooved mechanical joints as required by coupling manufacturer.

C. Remove scale and dirt on inside and outside before assembly.

D. Prepare piping connections to equipment using jointing system specified.

E. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or
caps.

F. After completion, fill, clean, and treat systems.  See Section 23 25 00 for additional
requirements.

3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions.

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

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

D. Install piping to conserve building space and to avoid interference with use of space.

E. Group piping whenever practical at common elevations.

F. Sleeve pipe passing through partitions, walls, and floors.

G. Slope piping and arrange to drain at low points.

H. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.  See Section 23 05 16.

I. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9, ASTM F708, or MSS SP-58.
2. Support horizontal piping as scheduled.
3. Install hangers to provide minimum 1/2-inch space between finished covering and

adjacent work.
4. Place hangers within 12 inches of each horizontal elbow.
5. Use hangers with 1-1/2 inches minimum vertical adjustment.  Design hangers for pipe

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

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

trapeze hangers.
8. Provide copper plated hangers and supports for copper piping.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  23 21 13

HYDRONIC PIPING
Section 23 21 13 Page 7

9. Prime coat exposed steel hangers and supports.  See Section 09 91 23. Hangers and
supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not
considered exposed.

J. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings.  See Section 23 07 19.

K. Use eccentric reducers to maintain top of pipe level.

L. Where pipe support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc-rich primer to welds.

M. Install valves with stems upright or horizontal, not inverted.

3.3 TESTING

A. All piping shall be tested in accordance with the applicable Mechanical Code.

B. Hydronic piping shall be tested hydrostatically at one and one half times the maximum system
design pressure, but not less than 100 psi. Test duration shall be no less than 15 minutes.

3.4 SCHEDULES

A. Hanger Spacing for Copper Tubing.
1. 1/2 Inch and 3/4 inch:  Maximum span, 5 feet; minimum rod size, 1/4 inch.
2. 1 Inch:  Maximum span, 6 feet; minimum rod size, 1/4 inch.
3. 1-1/2 Inches and 2 Inches:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
4. 2-1/2 Inches:  Maximum span, 9 feet; minimum rod size, 3/8 inch.
5. 3 Inches:  Maximum span, 10 feet; minimum rod size, 3/8 inch.

END OF SECTION
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SECTION 23 21 14
HYDRONIC SPECIALTIES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Strainers.

B. Automatic flow control valves.

C. Flow meters.

1.2 RELATED REQUIREMENTS

A. Section 23 21 13 - Hydronic Piping.

1.3 REFERENCE STANDARDS

A. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2015.

B. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch
Standard; 2017.

C. ASME B16.11 - Forged Fittings, Socket-welding and Threaded; 2016 (Errata 2017).

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide product data for manufactured products and assemblies required for
this project.  Include component sizes, rough-in requirements, service sizes, and finishes. 
Include product description and model.

C. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining
procedures.

D. Maintenance Data:  Include installation instructions, assembly views, lubrication instructions,
and replacement parts list.

1.5 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum week prior to commencing work of this section.

1.6 ENVIRONMENTAL REQUIREMENTS

A. Section 01 60 00 - Product Requirements.

B. Do not install instruments when areas are under construction, except rough in, taps, supports
and test plugs.

1.7 FIELD MEASUREMENTS

A. Verify field measurements before fabrication.
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1.8 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product
bonds.

B. Furnish five year manufacturer warranty for piping specialties.

1.9 MAINTENANCE SERVICE

A. Section 01 70 00 - Execution and Closeout Requirements: Maintenance service.

B. Furnish service and maintenance of glycol fluid and glycol charging components for two years
from Date of Substantial Completion.

C. Furnish monthly visit for one year starting from Date of Substantial Completion to make glycol
fluid concentration analysis on site with refractive index measurement instrument. Detail
findings with maintenance personnel in writing of corrective actions needed including analysis
and amounts of glycol or water added.

1.10 EXTRA MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance
products.

B. Furnish two bottles of red gage oil for static pressure gages.

C. Furnish two pressure gages with pulsation damper and two thermometers .

D. Furnish two extra 55 gallon drums of propylene glycol.

1.11 QUALITY ASSURANCE

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

1.12 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.

B. Provide temporary end caps and closures on piping and fittings.  Maintain in place until
installation.

C. Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the work, and isolating parts of completed system.

PART 2  PRODUCTS

2.1 STRAINERS

A. Size 2 inch and Under:
1. Provide threaded, grooved, or sweat brass or iron body for up to 175 psi working

pressure, Y-pattern strainer with 1/32 inch stainless steel perforated screen.

B. Size 2-1/2 inch to 4 inch:
1. Provide flanged or grooved iron body for 175 psi working pressure, Y pattern with 1/16

inch, or 3/64 inch stainless steel perforated screen.

C. Size 5 inch and Larger:
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1. Provide flanged or grooved iron body for 175 psi working pressure, basket pattern with
1/8 inch stainless steel perforated screen.

2.2 AUTOMATIC FLOW CONTROL VALVES

A. Manufacturers:
1. Bell & Gossett, a brand of Xylem, Inc; Circuit Sentry Flo-Setter II: 

www.bellgossett.com/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Construction:
1. Valve shall be capable of Class IV shut off without the use of an additional shut-off valve.
2. Valve Body:

a. 1/2 inch through 1-1/4 inch: DZR brass.
b. 1-1/2 inch through 2 inch: Ductile iron.

3. Valve Diaphram: HNBR.
4. Two integral pressure/temperature ports.
5. Dial indicating setting in gallons per minute.
6. Stainless steel stem with field adjustable locking handle.

C. Valve Ratings:
1. Working Pressure: 375 PSIG.
2. Temperature Range: 14 to 250 degrees F.
3. Differential Pressure Control Range: 60 psi.

D. Calibration:  Control flow within 5 percent of selected rating, over operating pressure range of
10 times minimum pressure required for control, minimum pressure 2 psi.

E. Control Mechanism:  Provide stainless steel or nickel-plated, brass piston or regulator cup,
operating against stainless steel helical or wave formed spring or elastomeric diaphragm and
polyphenylsulfone orifice plate.

PART 3  EXECUTION

3.1 INSTALLATION

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

3.2 INSTALLATION - HYDRONIC PIPING SPECIALTIES

A. Refer to drawing for required specialties.

B. Locate test plugs adjacent to thermometers and thermometer sockets and adjacent to
pressure gages and pressure gage

C. Where large air quantities accumulate, provide enlarged air collection standpipes.

D. Install manual air vents at system high points.

E. For automatic air vents in ceiling spaces or other concealed locations, install vent tubing to
nearest drain.

3.3 FIELD QUALITY CONTROL

A. Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.

B. Test for strength of glycol and water solution and submit written test results.
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3.4 CLEANING

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for cleaning.

B. Clean and flush glycol system before adding glycol solution.

3.5 PROTECTION OF INSTALLED CONSTRUCTION

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting
installed construction.

B. Do not install hydronic pressure gauges until after systems are pressure tested.
END OF SECTION
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SECTION 23 23 00
REFRIGERANT PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Piping.

B. Refrigerant.

C. Moisture and liquid indicators.

D. Valves.

E. Strainers.

F. Check valves.

G. Pressure relief valves.

H. Filter-driers.

I. Solenoid valves.

J. Expansion valves.

K. Receivers.

L. Flexible connections.

1.2 RELATED REQUIREMENTS

A. Section 08 31 00 - Access Doors and Panels.

B. Section 23 07 19 - HVAC Piping Insulation.

C. Section 23 74 13 - Packaged Outdoor Central-Station Air-Handling Units.

1.3 REFERENCE STANDARDS

A. AHRI 495 - Performance Rating of Refrigerant Liquid Receivers; 2005.

B. AHRI 730 (I-P) - Flow Capacity Rating of Suction-Line Filters and Suction-Line Filter-Driers;
2013.

C. AHRI 750 - Thermostatic Refrigerant Expansion Valves; 2007.

D. ASHRAE Std 15 - Safety Standard for Refrigeration Systems and Designation and
Classification of Refrigerants ; 2019.

E. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants; 2019.

F. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules for
Construction of Pressure Vessels; 2019.

G. ASME BPVC-IX - Qualification Standard for Welding, Brazing, and Fuzing Procedures;
Welders; Brazers; and Welding, Brazing, and Fusing Operators - Welding Brazing and Fusing
Qualifications; 2019.

H. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2018.
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I. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; 2018.

J. ASME B31.5 - Refrigeration Piping and Heat Transfer Components; 2016.

K. ASME B31.9 - Building Services Piping; 2017.

L. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2016.

M. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2018.

N. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and
Refrigeration Field Service; 2019.

O. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2011
(Amended 2012).

P. UL 429 - Electrically Operated Valves; Current Edition, Including All Revisions.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide general assembly of specialties, including manufacturer's catalogue
information. Provide manufacturer's catalog data including load capacity.

C. Shop Drawings:  Indicate schematic layout of system, including equipment, critical dimensions,
and sizes.

D. Design Data:  Submit design data indicating pipe sizing. Indicate load-carrying capacity of
trapeze, multiple pipe, and riser support hangers.

E. Test Reports:  Indicate results of leak test, acid test.

F. Manufacturer's Installation Instructions:  Indicate support, connection requirements, and
isolation for servicing.

G. Project Record Documents:  Record exact locations of equipment and refrigeration
accessories on record drawings.

H. Maintenance Data:  Include instructions for changing cartridges, assembly views, spare parts
lists.

1.5 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum 5 years of documented experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store piping and specialties in shipping containers with labeling in place.

B. Protect piping and specialties from entry of contaminating material by leaving end caps and
plugs in place until installation.

C. Dehydrate and charge components such as piping and receivers, seal prior to shipment, until
connected into system.
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1.8 ENVIRONMENTAL REQUIREMENTS

A. Section 01 60 00 - Product Requirements.

1.9 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.10 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product
bonds.

B. Furnish five year manufacturer warranty for valves excluding packing.

1.11 MAINTENANCE MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance
products.

B. Furnish two refrigerant oil test kits each containing everything required for conducting one test.

1.12 EXTRA MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance
products.

B. Furnish two refrigerant filter-dryer cartridges of each type.

PART 2  PRODUCTS

2.1 SYSTEM DESCRIPTION

A. Filter-Driers:
1. Use a filter-drier immediately ahead of liquid-line controls, such as thermostatic expansion

valves, solenoid valves, and moisture indicators.

2.2 REGULATORY REQUIREMENTS

A. Comply with ASME B31.9 for installation of piping system.

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

C. Welders Certification:  In accordance with ASME BPVC-IX.

D. Products Requiring Electrical Connection:  Listed and classified by UL, as suitable for the
purpose indicated.

2.3 PIPING

A. Copper Tube:  ASTM B280, H58 hard drawn or O60 soft annealed.
1. Fittings:  ASME B16.22 wrought copper.
2. Joints:  Braze, AWS A5.8M/A5.8 BCuP silver/phosphorus/copper alloy.

B. Copper Tube to 7/8-inch OD:  ASTM B88 (ASTM B88M), Type K (A), annealed.
1. Fittings:  ASME B16.26 cast copper.
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2. Joints:  Flared.

C. Pipe Supports and Anchors:
1. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Malleable iron adjustable swivel, split ring.
2. Vertical Support:  Steel riser clamp.
3. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.
4. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.

2.4 MOISTURE AND LIQUID INDICATORS

A. Indicators:  Single port type, UL listed, with copper or brass body, flared or soldered ends, sight
glass, color coded paper moisture indicator with removable element cartridge and plastic cap;
for maximum temperature of 200 degrees F and maximum working pressure of 500 psi.

2.5 VALVES

A. Diaphragm Packless Valves:
1. UL listed, globe or angle pattern, forged brass body and bonnet, phosphor bronze and

stainless steel diaphragms, rising stem and handwheel, stainless steel spring, nylon seat
disc, soldered or flared ends, with positive backseating; for maximum working pressure of
500 psi and maximum temperature of 275 degrees F.

B. Service Valves:
1. Forged brass body with copper stubs, brass caps, removable valve core, integral ball

check valve, flared or soldered ends, for maximum pressure of 500 psi.

2.6 STRAINERS

A. Straight Line or Angle Line Type:
1. Brass or steel shell, steel cap and flange, and replaceable cartridge, with screen of

stainless steel wire or monel reinforced with brass; for maximum working pressure of 430
psi.

2.7 CHECK VALVES

A. Globe Type:
1. Cast bronze or forged brass body, forged brass cap with neoprene seal, brass guide and

disc holder, phosphor-bronze or stainless steel spring, teflon seat disc; for maximum
temperature of 300 degrees F and maximum working pressure of 500 psi.

B. Straight Through Type:
1. Brass body and disc, phosphor-bronze or stainless steel spring, neoprene seat; for

maximum working pressure of 500 psi and maximum temperature of 250 degrees F.

2.8 PRESSURE RELIEF VALVES

A. Straight Through or Angle Type:  Brass body and disc, neoprene seat, factory sealed and
stamped with ASME UV and National Board Certification NB, selected to ASHRAE Std 15, with
standard setting of 450 psi. 

2.9 FILTER-DRIERS

A. Performance:
1. Design Working Pressure:  500 psi, minimum.

B. Cores:  Molded or loose-fill molecular sieve desiccant compatible with refrigerant, activated
alumina, activated charcoal, and filtration to 40 microns, with secondary filtration to 20 microns;
of construction that will not pass into refrigerant lines.
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C. Construction:  UL listed.
1. Connections:  As specified for applicable pipe type.

2.10 SOLENOID VALVES

A. Valve:  AHRI 760 I-P, pilot operated, copper, brass or steel body and internal parts, synthetic
seat, stainless steel stem and plunger assembly (permitting manual operation in case of coil
failure), integral strainer, with flared, soldered, or threaded ends; for maximum working
pressure of 500 psi.

2.11 EXPANSION VALVES

A. Angle or Straight Through Type:  AHRI 750; design suitable for refrigerant, brass body, internal
or external equalizer, bleed hole, adjustable superheat setting, replaceable inlet strainer, with
nonreplaceable capillary tube and remote sensing bulb and remote bulb well.

B. Selection:  Evaluate refrigerant pressure drop through system to determine available pressure
drop across valve. Select valve for maximum load at design operating pressure and minimum
10 degrees F superheat. Select to avoid being undersized at full load and excessively
oversized at part load.

2.12 RECEIVERS

A. Internal Diameter 6 inch and Smaller:
1. AHRI 495, UL listed, steel, brazed; 400 psi maximum pressure rating, with tappings for

inlet, outlet, and pressure relief valve.

B. Internal Diameter Over 6 inch:
1. AHRI 495, welded steel, tested and stamped in accordance with ASME BPVC-VIII-1; 400

psi with tappings for liquid inlet and outlet valves, pressure relief valve, and magnetic
liquid level indicator.

2.13 FLEXIBLE CONNECTORS

A. Corrugated stainless steel hose with single layer of stainless steel exterior braiding, minimum 9
inches long with copper tube ends; for maximum working pressure of 500 psi.

PART 3  EXECUTION

3.1 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.

3.2 INSTALLATION

A. Install refrigeration specialties in accordance with manufacturer's instructions.

B. Route piping in orderly manner, with plumbing parallel to building structure, and maintain
gradient.

C. Install piping to conserve building space and avoid interference with use of space.
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D. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.

E. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.5.
2. Support horizontal piping as indicated.
3. Install hangers to provide minimum 1/2 inch space between finished covering and

adjacent work.
4. Place hangers within 12 inches of each horizontal elbow.

F. Arrange piping to return oil to compressor. Provide traps and loops in piping, and provide
double risers as required. Slope horizontal piping 0.40 percent in direction of flow.

G. Provide clearance for installation of insulation and access to valves and fittings.

H. Provide access to concealed valves and fittings. Coordinate size and location of access doors
with Section 08 31 00.

I. Fully charge completed system with refrigerant after testing.

3.3 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Test refrigeration system in accordance with ASME B31.5.

C. Pressure test system with dry nitrogen to 200 psi. Perform final tests at 27 inches vacuum and
200 psi using halide torch. Test and repair piping until no  leakage.

3.4 SCHEDULES

A. Hanger Spacing for Copper Tubing.
1. 1/2 inch, 5/8 inch, and 7/8 inch OD:  Maximum span, 5 feet; minimum rod size, 1/4 inch.
2. 1-1/8 inch OD:  Maximum span, 6 feet; minimum rod size, 1/4 inch.
3. 1-3/8 inch OD:  Maximum span, 7 feet; minimum rod size, 3/8 inch.
4. 1-5/8 inch OD:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
5. 2-1/8 inch OD:  Maximum span, 8 feet; minimum rod size, 3/8 inch.

END OF SECTION



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  23 25 00

HVAC WATER TREATMENT
Section 23 25 00 Page 1

SECTION 23 25 00
HVAC WATER TREATMENT

PART 1  GENERAL

1.1 SECTION INCLUDES

A. By-pass (pot) feeder.

B. Solution metering pump.

C. Solution tanks.

D. Water meter.

E. Solenoid valves.

1.2 RELATED REQUIREMENTS

A. Section 01 60 00 - Product Requirements:  Owner furnished treatment equipment.

1.3 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide chemical treatment materials, chemicals, and equipment including
electrical characteristics and connection requirements.

C. Shop Drawings:  Indicate system schematic, equipment locations, and controls schematics,
electrical characteristics and connection requirements.

D. Manufacturer's Installation Instructions:  Indicate placement of equipment in systems, piping
configuration, and connection requirements.

E. Manufacturer's Field Reports:  Indicate start-up of treatment systems when completed and
operating properly.  Indicate analysis of system water after cleaning and after treatment.

F. Certificate:  Submit certificate of compliance from Authority Having Jurisdiction indicating
approval of chemicals and their proposed disposal.

G. Project Record Documents:  Record actual locations of equipment and piping, including
sampling points and location of chemical injectors.

H. Operation and Maintenance Data:  Include data on chemical feed pumps, agitators, and other
equipment including spare parts lists, procedures, and treatment programs.  Include step by
step instructions on test procedures including target concentrations.

I. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

1.4 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout products.

1.5 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.
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1.6 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.7 WARRANTY

A. Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product
bonds.

1.8 MAINTENANCE SERVICE

A. Section 01 70 00 - Execution and Closeout Requirements: Maintenance service.

B. Furnish regular technical service visits, for one years starting at Date of Substantial
Completion, to perform field inspections and make water analysis on site. Detail findings in
writing on proper practices, chemical treating requirements and corrective actions needed.
Submit two copies of field service report after each visit.

C. Furnish laboratory and technical assistance services during this maintenance period.

D. Furnish on site inspections of equipment during scheduled or emergency shutdown to properly
evaluate success of water treatment program, and make recommendations in writing based
upon these inspections.

1.9 MAINTENANCE MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance
products.

B. Furnish chemicals for treatment and testing during warranty period.

PART 2  PRODUCTS

2.1 BY-PASS (POT) FEEDER

A. 2 quart quick opening cap for working pressure of 175 psi.

2.2 SOLUTION METERING PUMP

A. Positive displacement, diaphragm pump with adjustable flow rate, thermoplastic construction,
continuous-duty fully enclosed electric motor and drive, and built-in relief valve.

2.3 SOLUTION TANKS

A. 30 gallon capacity, polyethylene, self-supporting, 1 gallon graduated markings; molded
fiberglass cover with recess for mounting pump, agitator, and liquid level switch.

2.4 WATER METER

A. Displacement type cold water meter with sealed, tamper-proof magnetic drive, impulse contact
register, single pole, double throw dry contact switch.

2.5 SOLENOID VALVES

A. Forged brass body globe pattern, normally open or closed as required, explosion-proof and
watertight solenoid enclosure, and continuous duty coil.
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PART 3  EXECUTION

3.1 PREPARATION

A. Systems shall be operational, filled, started, and vented prior to cleaning.  Use water meter to
record capacity in each system.

B. Place terminal control valves in open position during cleaning.

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

3.2 CLEANING SEQUENCE

A. Concentration:
1. As recommended by manufacturer.
2. One pound per 100 gallons of water contained in the system.
3. One pound per 100 gallons of water for hot systems and one pound per 50 gallons of

water for cold systems.

B. Hot Water Heating Systems:
1. Apply heat while circulating, slowly raising temperature to 160 degrees F and maintain for

12 hours minimum.
2. Remove heat and circulate to 100 degrees F or less; drain systems as quickly as possible

and refill with clean water.
3. Circulate for 6 hours at design temperatures, then drain.
4. Refill with clean water and repeat until system cleaner is removed.

C. Use neutralizer agents on recommendation of system cleaner supplier and approval of
Architect.

D. Flush open systems  with clean water for one hour minimum.  Drain completely and refill.

E. Remove, clean, and replace strainer screens.

3.3 INSTALLATION

A. Install in accordance with manufacturer's instructions.

3.4 MAINTENANCE

A. Perform maintenance work using competent and qualified personnel under the supervision
and in the direct employ of the equipment manufacturer or original installer.

B. Provide service and maintenance of treatment systems for one year from Date of Substantial
Completion.

C. Provide monthly technical service visits to perform field inspections and make water analysis
on-site.  Detail findings in writing on proper practices, chemical treating requirements, and
corrective actions needed.  Submit two copies of field service report after each visit.

D. Provide laboratory and technical assistance services during this maintenance period.

E. Provide on-site inspections of equipment during scheduled or emergency shutdown to properly
evaluate success of water treatment program, and make recommendations in writing based
upon these inspections.

END OF SECTION
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SECTION 23 31 00
HVAC DUCTS AND CASINGS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Metal ducts.

B. Flexible ducts.

C. Air plenums and casings.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 23 07 13 - Duct Insulation:  External insulation and duct liner.

C. Section 23 33 00 - Air Duct Accessories.

1.3 REFERENCE STANDARDS

A. ASHRAE (FUND) - ASHRAE Handbook - Fundamentals; Most Recent Edition Cited by
Referring Code or Reference Standard.

B. ASHRAE Std 126 - Method of Testing HVAC Air Ducts; 2016.

C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.

D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2019a.

E. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

F. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021.

G. ASTM D7803 - Standard Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron
and Steel Product and Hardware Surfaces for Powder Coating; 2012 (Reapproved 2019).

H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2019b.

I. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2015.

J. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry
Elements; 2015.

K. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2015.

L. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete
Elements; 2016.

M. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2018.

N. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;
2018.
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O. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations; 2017.

P. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005 (Revised
2009).

Q. SMACNA (KVS) - Kitchen Ventilation Systems and Food Service Equipment Fabrication and
Installation Guidelines; 2001.

R. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; 2012.

S. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; current edition, including all
revisions.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data for duct materials.

C. Shop Drawings:  Indicate duct fittings, particulars such as gages, sizes, welds, and
configuration prior to start of work for all modifications /  systems.  Contractor will be
responsible for any rework of shop drawings due to field conditions prior to approval of
drawings.  Contractor shall field verify field conditions prior to submitting shop drawings.

D. Samples: Submit RAL color charts for powder coat selection and verification prior to
fabrication.

E. Test Reports:  Indicate pressure tests performed. Include date, section tested, test pressure,
and leakage rate per appropriate seal class, following SMACNA (LEAK).

F. Project Record Documents:  Record actual locations of ducts and duct fittings. Record
changes in fitting location and type. Show additional fittings used.

1.5 CLOSEOUT SUBMITTALS

A. See Section 01 70 00 - Execution and Closeout Requirements for closeout procedures.

1.6 QUALITY ASSURANCE

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

B. Installer Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum five years of documented experience.

C. Maintain one copy of each document on site.

1.7 FIELD CONDITIONS

A. Do not install duct sealants when temperatures are less than those recommended by sealant
manufacturers.

B. Maintain temperatures within acceptable range during and after installation of duct sealants.

C. Provide offsets as required for installation of ductwork due to field conditions.

1.8 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
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1.9 FIELD MEASUREMENTS

A. Verify field measurements of all duct installations prior to fabrication.

PART 2  PRODUCTS

2.1 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.

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

D. Duct Sealing and Leakage in accordance with Static Pressure Class:
1. Duct Pressure Class and Material for Common Mechanical Ventilation Applications:

a. Supply Air:  4 in-wc pressure class, galvanized steel.
b. Outside Air Intake:  4 in-wc pressure class, galvanized steel.
c. Return and Relief Air:  4 in-wc pressure class, galvanized steel.
d. General Exhaust Air:  1/2 in-wc pressure class, galvanized steel.
e. Transfer-air and Sound Booths:  1/2 in-wc pressure class, fibrous glass.

2. Low Pressure Service:  Up to 2 in-wc:
a. Seal:  Class C, apply to seal off transverse joints.

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

continuously welded round and oval duct fittings.
2. No variation of duct configuration or size permitted except by written permission. Size

round duct installed in place of rectangular ducts in accordance with ASHRAE (FUND)
Handbook - Fundamentals.

3. Use reinforced and sealed sheet-metal materials at recommended gauges for indicated
operating pressures or pressure class.

4. 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.

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

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

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

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

2.2 FIELD PAINTED FINISHES:

A. Where exposed metal ducts within finished spaces are indicated to be finished, all exposed
portions shall be manufactured and treated as indicated:
1. Shop Powder Coated Finishes:

a. Base metal shall be galvanized steel to promote adhesion, with flanged construction
for field assembly, length of 10 feet maximum.
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b. Surfaces shall be prepared in accordance with ASTM D7803, including but not
limited to pre-treatment cleaning, application of corrosion inhibitors, and pre-bake.

c. Powder coating to be applied at 3 - 6 mils thick prior to baking for proper cure.
d. Color: As selected by Architect/Engineer from full RAL spectrum.

2.3 METAL DUCTS

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

with G60/Z180 coating.
2. Aluminum:  ASTM B209/B209M, aluminum sheet, alloy 3003-H14.
3. Stainless Steel:  ASTM A666, Type 304.

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.
2) Material:  Fiberglass.

C. Round Metal Ducts:
1. Round Single Wall Duct:  Round lock seam duct with galvanized steel outer wall.
2. Round Double Wall Insulated Duct:  Round 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.
2) Material:  Fiberglass.

3. Round Connection System:   Interlocking duct connection system per 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. VOC Content:  Not more than 250 g/L, excluding water.
c. Surface Burning Characteristics:  Flame spread index of zero and smoke developed

index of zero, when tested in accordance with ASTM E84.
d. For Use with Flexible Ducts:  UL labeled.

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.

6. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners as follows:
a. Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193.
b. Masonry Wedge Expansion Anchors:  Complying with ICC-ES AC01.
c. Concrete Screw Type Anchors:  Complying with ICC-ES AC193.
d. Masonry Screw Type Anchors:  Complying with ICC-ES AC106.
e. Concrete Adhesive Type Anchors:  Complying with ICC-ES AC308.
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F. Flexible Ducts:  UL 181, Class 1, polyethylene film, mechanically fastened and rolled using
galvanized steel to form a spiral helix.
1. Insulation:  R6 insulation with polyethylene vapor barrier film.
2. Pressure Rating:  10 in-wc positive and 5 in-wc negative.
3. Maximum Velocity:  5500 fpm.
4. Temperature Range:  Minus 20 degrees F to 250 degrees F.

2.4 AIR PLENUMS AND CASINGS

A. Fabricate in accordance with SMACNA (DCS) for indicated operating pressures indicated.

B. Minimum Fabrication Requirements:
1. Fabricate acoustic plenum or casing with reinforcing turned inward.
2. Provide 16-gauge, 0.059-inch sheet steel back facing and 22-gauge, 0.029-inch

perforated sheet steel front facing with 3/32 inch diameter holes on 5/32 inch centers.
3. Construct panels 3 inches thick, packed with 4.5 pcf minimum glass fiber insulation

media, on inverted channel of 16-gauge, 0.059-inch sheet steel.
4. Mount floor-mounted plenum or casings on 4-inch high concrete curbs. At floor, rivet

panels on 8-inch centers to angles. Where floors are acoustically insulated, provide liner
of galvanized 18-gauge, 0.052-inch expanded metal mesh supported at 12-inch centers,
turned up 12 inches at sides with sheet metal shields.

C. Access Doors:
1. Install hinged access doors where indicated or required for access to equipment for

cleaning and inspection.
2. Reinforce door frames with steel angles tied to horizontal and vertical plenum supporting

angles.
3. Provide clear wire glass observation ports, minimum 6 by 6 inch size.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install products following the manufacturer's instructions.

B. During construction, provide temporary closures of metal or taped polyethylene on open
ductwork to prevent construction dust from entering the ductwork system.

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

D. Duct sizes indicated are precise inside dimensions. For lined ducts, maintain sizes inside
lining.

E. Provide openings in ductwork as indicated to accommodate thermometers and controllers.
Provide pilot tube openings as indicated for testing of systems, complete with metal can with
spring device or screw to insure against air leakage. For openings, insulate ductwork and
install insulation material inside a metal ring.

F. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

G. Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with a
crimp in the direction of airflow.

H. Use double nuts and lock washers on threaded rod supports.
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I. Connect terminal units to supply ducts directly or with one foot maximum length of flexible
duct. Do not use flexible duct to change direction.

J. Connect diffusers or light troffer boots to low-pressure ducts directly or with 5 feet maximum
length of flexible duct held in place with strap or clamp.

K. Set plenum doors at 6 to 12 inches above floor. Arrange door swings so that fan static
pressure holds door in closed position.

L. At exterior wall louvers, seal duct to louver frame and install blank-out panels.

M. Duct Insulation:  Provide duct insulation in compliance with Section 23 07 13.

3.2 CLEANING

A. See Section 01 74 19 - Construction Waste Management and Disposal for additional
requirements.

B. Clean duct systems with high-power vacuum machines. Protect equipment that could be
harmed by excessive dirt with filters or bypass during cleaning. Provide adequate access to the
ductwork for cleaning purposes.

END OF SECTION
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SECTION 23 33 00
AIR DUCT ACCESSORIES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Air turning devices/extractors.

B. Backdraft dampers - metal.

C. Combination fire and smoke dampers.

D. Duct test holes.

E. Fire dampers.

F. Smoke dampers.

G. Volume control dampers.

1.2 RELATED REQUIREMENTS

A. Section 23 31 00 - HVAC Ducts and Casings.

1.3 REFERENCE STANDARDS

A. ICC (IMC)-2015 - International Mechanical Code; 2015.

B. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2018.

C. NFPA 92 - Standard for Smoke Control Systems; 2018.

D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005 (Revised
2009).

E. UL 33 - Safety Heat Responsive Links for Fire-Protection Service; Current Edition, Including All
Revisions.

F. UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions.

G. UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide for shop-fabricated assemblies including volume control dampers, duct
access doors, duct test holes, and hardware used. Include electrical characteristics and
connection requirements.

C. Shop Drawings:  Indicate for shop fabricated assemblies including volume control dampers,
duct access doors, and duct test holes.

D. Manufacturer's Installation Instructions:  Provide instructions for fire dampers and combination
fire and smoke dampers.

E. Project Record Drawings:  Record actual locations of access doors and test holes.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements for additional provisions.
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2. Extra Fusible Links:  One of each type and size.

1.5 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Operation and Maintenance Data: Submit for Fire Dampers.

1.6 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. Dampers tested, rated and labeled in accordance with the latest UL requirements.

C. Damper pressure drop ratings based on tests and procedures performed in accordance with
AMCA 500.

D. Maintain one copy of each document on site.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect dampers from damage to operating linkages and blades.

B. Delivery: Deliver materials to site in manufacturer's original, unopened containers and
packaging, with labels clearly indicating manufacturer and material.

C. Storage: Store materials in a dry area indoor, protected from damage.

D. Handling: Handle and lift dampers in accordance with manufacturer's instructions. Protect
materials and finishes during handling and installation to prevent damage.

1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.9 COORDINATION

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

B. Coordinate Work where appropriate with building control Work.

PART 2  PRODUCTS

2.1 AIR TURNING DEVICES/EXTRACTORS

A. Multi-blade device with blades aligned in short dimension; steel construction; with individually
adjustable blades, mounting straps.

2.2 BACKDRAFT DAMPERS - METAL

A. Manufacturers:
1. Louvers & Dampers, Inc, a brand of Mestek, Inc:  www.louvers-dampers.com/#sle.
2. Nailor Industries, Inc:  www.nailor.com/#sle.

B. Gravity Backdraft Dampers, Size 18 x 18 inches or Smaller, Furnished with Air Moving
Equipment: Air moving equipment manufacturer's standard construction.
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C. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers:  Galvanized steel, with
center pivoted blades of maximum 6 inch width, with felt or flexible vinyl sealed edges, linked
together in rattle-free manner with 90 degree stop, steel ball bearings, and plated steel pivot
pin; adjustment device to permit setting for varying differential static pressure.

2.3 COMBINATION FIRE AND SMOKE DAMPERS

A. Manufacturers:
1. Nailor Industries, Inc:  www.nailor.com/#sle.
2. PCI Industries, Inc; Pottorff Brand :  www.portorff.com.
3. Ruskin Company, a brand of Johnson Controls:  www.ruskin.com/#sle.

B. Normally Open Smoke Responsive Fire Dampers:  Curtain type, closing upon actuation of
electro thermal link, flexible stainless steel blade edge seals to provide constant sealing
pressure, stainless steel springs with locking devices to ensure positive closure for units
mounted horizontally.

C. Electro Thermal Link:  Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz;
UL listed and labeled.

2.4 DUCT TEST HOLES

A. Temporary Test Holes:  Cut or drill in ducts as required. Cap with neat patches, neoprene
plugs, threaded plugs, or threaded or twist-on metal caps.

2.5 FIRE DAMPERS

A. Manufacturers:
1. Nailor Industries, Inc:  www.nailor.com/#sle.
2. PCI Industries, Inc; Pottorff Brand :  www.portorff.com.
3. Ruskin Company, a brand of Johnson Controls:  www.ruskin.com/#sle.

B. Curtain Type Dampers:  Galvanized steel with interlocking blades. Provide stainless steel
closure springs and latches for horizontal installations. Configure with blades out of air stream
except for 1-inch pressure-class ducts up to 12 inches in height.

C. Fusible Links:  UL 33, separate at 160 degrees F with adjustable link straps for combination
fire/balancing dampers.

2.6 VOLUME CONTROL DAMPERS

A. Single Blade Dampers:
1. Fabricate for duct sizes up to 6 by 30 inch.
2. Blade:  24 gauge, 0.0239 inch, minimum.

B. Multi-Blade Damper:  Fabricate consisting of opposed blades with maximum blade sizes 8 by
72 inches. Assemble center- and edge-crimped blades in prime-coated or galvanized-channel
frame with suitable hardware.

C. End Bearings:  Except in round ducts 12 inches and smaller, provide end bearings.  On
multiple blade dampers, provide oil-impregnated nylon, thermoplastic elastomer, or sintered
bronze bearings.

D. Quadrants:
1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.
2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or

adapters.
3. Where rod lengths exceed 30 inches provide regulator at both ends.
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PART 3  EXECUTION

3.1 PREPARATION

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

3.2 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS). See Section 23 31 00 for duct construction and pressure class.

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

C. Provide duct test holes where indicated and required for testing and balancing purposes.

D. Provide fire dampers and combination fire and smoke dampers at locations indicated, where
ducts and outlets pass through fire-rated components, and where required by authorities
having jurisdiction. Install with required perimeter mounting angles, sleeves, breakaway duct
connections, corrosion resistant springs, bearings, bushings and hinges.

E. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92.

F. Demonstrate re-setting of fire dampers to Owner's representative.

G. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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SECTION 23 34 23
HVAC POWER VENTILATORS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Roof exhausters.

B. Inline centrifugal fans and blowers.

C. Laboratory-fume exhaust fans.

1.2 REFERENCE STANDARDS

A. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings
Program; 2015.

B. AMCA 99 - Standards Handbook; 2016.

C. AMCA 204 - Balance Quality and Vibration Levels for Fans; 2005 (Reaffirmed 2012).

D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance
Rating; 2016.

E. AMCA 211 - Certified Ratings Program Product Rating Manual for Fan Air Performance; 13th
Edition, Revised 2017.

F. AMCA 260 - Laboratory Methods of Testing Induced Flow Fans for Rating; 2013.

G. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; 2014.

H. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2014.

I. AMCA 311 - Certified Ratings Program Product Rating Manual for Fan Sound Performance;
2016.

J. ANSI Z9.5 - Laboratory Ventilation; 2012.

K. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

PART 2  PRODUCTS

2.1 POWER VENTILATORS - GENERAL

A. Static and Dynamically Balanced:  Comply with AMCA 204.

B. Performance Ratings:  Comply with AMCA 210, bearing certified rating seal.

C. Sound Ratings:  Comply with AMCA 301, tested to AMCA 300, bearing certified sound ratings
seal.

D. Fabrication:  Comply with AMCA 99.

E. Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for
the purpose specified and indicated.
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2.2 INLINE CENTRIFUGAL FANS AND BLOWERS

A. Manufacturers:
1. Loren Cook Company:  www.lorencook.com/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Centrifugal Fan Unit:  V-belt or direct driven, with galvanized steel housing lined with acoustic
insulation, resiliently-mounted motor, gravity backdraft damper in discharge.

2.3 LABORATORY FUME-EXHAUST FANS

A. Manufacturers:
1. Loren Cook Company:  www.lorencook.com/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. General Requirements:
1. Fan Type:  Roof-curb mounted, constant stack-velocity discharge laboratory exhaust.
2. Minimum air discharge velocity of 3,000 fpm in compliance with ANSI Z9.5.
3. Provide fan-assembly manufactured to sustain structural integrity without external

guy-wires or supplemental supports at wind speeds up to 125 mph.
4. Fan performance tested in accordance with AMCA 210, AMCA 260, and AMCA 300.
5. Fan performance ratings certified in accordance with AMCA 211 and AMCA 311.
6. Explosion Resistant Construction:  Provide fan classified as Spark B with motor and

drive-assembly outside of contaminated airstream in compliance with AMCA 99.

C. Fan Section Requirements:
1. Impeller:

a. Non-overloading, backward-inclined centrifugal.
b. Material:  Aluminum.

2. Fan Shaft:
a. Ground and polished steel with anticorrosive coating.
b. First critical speed at least 25 percent over maximum cataloged operating speed.
c. Enclosed over OSHA recommended safety-yellow painted guards.

3. Bearings:
a. 100 percent factory tested surface-mounted bearings outside of the airstream.
b. Operate during a minimum L10 service life in excess of 100,000 hours at maximum

cataloged operating speed.
4. Belt-drive Assembly:

a. Belts, pulleys, and keys oversized for a minimum of 150 percent of driven
horsepower.

b. Belts:  Static-free and oil resistant.
c. Fully machined cast iron type, keyed and securely attached to the wheel and motor

shafts.
d. Motor pulley adjustable for final system balancing, readily accessible for

maintenance.
5. Housing:

a. Construct of heavy gauge aluminum with standard factory finish.
b. Mounting Base:
c. Construct drive frame assembly of heavy gauge steel, mounted on vibration

isolators.
d. Provide breather tube for fresh air motor cooling and wiring.
e. Minimum Assembly Height:  120 inches above the roof surface.

6. Isolation Damper:
a. With parallel blade damper, constructed of matching materials and finish.
b. Provided by manufacturer, bolted to access drawer or panel for easy removal from

contaminated airstream.
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c. With two-position damper actuator:
1) Provided by manufacturer.
2) Operate interlocked with fan starter.
3) With integral auxiliary switches to monitor blade position status.
4) Rated for NEMA 250, Type 4 (IP66) environment within protective

weather-housing out of contaminated airstream, connected through linkages.
7. Fan Discharge Outlet-Nozzle:

a. High Plume:  Conical shaped nozzle manufactured to facilitate attaining a required
air-discharge velocity of constantly to lightly reduced exhaust flows.

8. Fan Inlet Flow Sensor:  Provide factory-mounted pitot tube-based differential pressure
sensor probe ready for connection into differential pressure-based flow transmitter.
a. Transmitter Housing:  Provide NEMA 250, Type 4 enclosure.

D. Roof Curbs:
1. 18 inch high flanged, self-flashing of matching material and finish with continuously

welded seams.
2. Provide integral formed steel support framework with curb cap guides.

E. Performance Ratings:  As indicated on drawings.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Secure roof exhausters with cadmium plated steel lag screws to roof curb.

C. Provide sheaves required for final air balance.

D. Install backdraft dampers on inlet to roof and wall exhausters.

E. Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated.
END OF SECTION
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SECTION 23 35 16
ENGINE EXHAUST SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Ductwork and duct accessories.

1.2 REFERENCE STANDARDS

A. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings
Program; 2015.

B. AMCA 99 - Standards Handbook; 2016.

C. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance
Rating; 2016.

D. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; 2014.

E. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2014.

F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2019a.

G. AWS D9.1/D9.1M - Sheet Metal Welding Code; 2018.

H. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005 (Revised
2009).

I. SMACNA (ROUND) - Round Industrial Duct Construction Standards; 2013.

1.3 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide manufacturers literature and data sheets indicating rated capacities,
dimensions, weights and point loadings, accessories, electrical characteristics and connection
requirements, wiring diagrams, and location and sizes of field connections.

C. Shop Drawings:  Indicate dimensions, sizes, weights and point loadings, and locations and
sizes of field connections.

D. Manufacturer's Installation Instructions:  Include assembly and installation instructions.

E. Operation and Maintenance Data:  Include instructions for fan lubrication, motor and drive
replacement, spare parts list, and wiring diagrams.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

1.4 QUALITY ASSURANCE

A. Fan Performance Ratings:  Determined in accordance with AMCA 210 and labeled with AMCA
Certified Rating Seal.

B. Fan Sound Ratings:  AMCA 301, tested to AMCA 300 and label with AMCA Certified Sound
Rating Seal.
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C. Fan Fabrication:  Comply with AMCA 99.

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

E. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

1.5 FIELD CONDITIONS

A. Permanent exhaust system may not be used for ventilation during construction.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Car-Mon Products Inc:  www.car-mon.com/#sle.

B. Substitutions:  See Section 01 60 00 - Product Requirements.

2.2 HAZARDOUS FUME EXHAUST FAN - CMB:

A. Hazardous fume exhaust fan shall be licensed to bear the AMCA seal for certified
performance in accordance with AMCA Standard 210. The fan shall be single inlet, single
width, Arrangement 10 and shall have a backward inclined fan wheel with single thickness flat
blades. The fan wheel shall be statically and dynamically balanced before assembly. Any
required balance weights shall be welded to the outside of the shroud or back plate; no weights
are to be installed in the blade air stream. All surfaces of the centrifugal fan shall be painted
completely with an acid resistant, polyester powder coating.

B. The bearings shall be of the pillow block type with cast steel frame and shall be bolted to the
structural bearing supports. The fan shaft shall be fabricated of ground and polished cold
drawn steel with machined centers and key slots for both the fan wheel and the drive sheave.
It shall be given a rust inhibitive asphaltic coating after assembly. The V-belt drive shall be
adjustable. The variable pitch sheave shall be factory set at the appropriate position to provide
the specified capacity in the approximate midpoint of the adjustment range. All fans shall be
provided with a belt guard enclosing both sheaves and V-belts. The belt guard shall have a
tachometer hole. All drives shall be rated for no less than 150% of motor load.

C. The scroll and side sheets of the fan housing shall be fabricated of cold rolled steel of
14-gauge minimum thickness. The scroll and side sheets shall be joined through continuous
welding. Spot welded or standing seam construction is not acceptable. The fan housing shall
have a minimum of 8 attachment studs with flange locking nuts. Any bolts, self-tapping screws
or fasteners that protrude into the housing interior are not acceptable. The fan base shall be
fabricated of cold rolled steel of 12-gauge minimum thickness. The bearing supports within the
base shall be fabricated of cold rolled steel angles having a minimum 3/16” thickness and they
shall be welded to the sides of the base. All seams in the individual components shall be
continuous welded. The motor base shall be fabricated of cold rolled steel of 12-gauge
minimum thickness. Its position shall be adjustable through the use of bolts that travel in slots
in the sides of the fan base. A non-hardening, high elasticity caulking shall be applied during
assembly between the mating surfaces of the inlet cone and the fan housing and of the fan
housing and the fan base.

D. Test requirements:
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1. The assembled fan shall be test run before shipment with “total frequency” vibration
measured at each bearing in both the vertical and horizontal planes. Any fan having an
average reading of over 3 mils deflection is not acceptable.

2. Balance report to be provided with installation and maintenance instructions.

E. Underfloor receptacle – 09TR-6:
1. The single floor receptacles are of all stainless steel construction including ¼” single

thickness stainless steel floor flange and door.  Machined inset hinge mount configured
for “lay flat” door to rest on finished floor when open. Top assembly includes stainless
steel adapter storage canister, baffled hose chute and saddle insert.  Lower assembly
includes stainless steel saddle for underfloor duct attachment and split band joiner
allowing for self-supporting telescopic height adjustment.

F. Flexible hose - NTC:
1. The hose shall be fabricated of silicone coated glass fabric inner layer and neoprene

coated polyester outer layer, clinched with an external galvanized steel helix. No
adhesives may be used in the construction. The flexible hose is to be capable of
withstanding temperatures of 600°F interior, and be both flame retardant and oil resistant.

2. A plated cone shaped guide ring consisting of eight #10 wire spokes welded to a 3/16”
wire helix shall be provided as part of the hose assembly.

G. Exhaust adapter - CTA:
1. The clamping type exhaust adapter shall be of 20-gauge stainless steel construction.
2. Standard features include Safe-T-Edge for safe handling, heavy duty locking clamp for

secure connection, and an exhaust analyzer opening for emission testing.
3. The adapter and guide ring are to match the hose diameter as indicated on plans and

specifications and shall be attached to the hose at the factory to maintain the integrity of
the assembly. Field assembly is not acceptable.

H. Refuse clean-out plenum for underfloor system - RCO:
1. The refuse clean-out plenum shall be constructed of a minimum 20-gauge galvanized

steel with access door with airtight seal, and latch.
2. An air entry collar of the same diameter as the riser duct is to be provided along with a

crimped discharge collar to facilitate installation. A ½” x ½” mesh screen shall be provided
across the outlet opening.

2.3 DUCTWORK AND DUCT ACCESSORIES

A. Materials:
1. Galvanized Steel Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type

B, with G90/Z275 coating.

B. Ductwork:
1. Fabricate and support in accordance with:

a. SMACNA (DCS).
2. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on

centerline.
3. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;

maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

4. Fabricate continuously welded round and oval duct fittings two gauges heavier than duct
gauges indicated in SMACNA (ROUND).

5. Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with
crimp in direction of air flow, with liquid adhesive plus sheet metal screws.

6. Joints:  Minimum 4 inch cemented slip type, brazed or electric welded to comply with
AWS D9.1/D9.1M. Prime coat welded joints.

7. Provide standard 45 degree lateral wye branch fittings unless otherwise indicated.
8. Use double nuts and lock washers on threaded rod supports.

https://global.ihs.com/doc_detail.cfm?document_name=AWS%20D9.1/D9.1M
https://global.ihs.com/doc_detail.cfm?document_name=AWS%20D9.1/D9.1M
https://global.ihs.com/doc_detail.cfm?document_name=AWS%20D9.1/D9.1M
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9. Buried ducts may be concrete encased sheet metal as indicated. Fabricate buried metal
ductwork using two gauges heavier material than indicated for 2 inch WG SMACNA
pressure class.

PART 3  EXECUTION

3.1 INSTALLATION

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

B. Install flexible connections at fan inlet and discharge. Ensure metal bands of connectors are
parallel with minimum 1-inch flex between ductwork and fan while running.

C. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

D. Slope underground ducts at 1:500 (0.200 per cent) to plenums or low pump out points; provide
access doors for inspection.

E. Paint buried metal ductwork with one coat and seams and joints with additional coat of asphalt
base protective coating.

F. Encase buried metal ductwork in 3 inch minimum of concrete. Provide adequate tie-down
points to prevent ducts from floating during concrete placement.

END OF SECTION

https://global.ihs.com/doc_detail.cfm?document_name=AWS%20D9.1/D9.1M
https://global.ihs.com/doc_detail.cfm?document_name=AWS%20D9.1/D9.1M
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SECTION 23 37 00
AIR OUTLETS AND INLETS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Rectangular ceiling diffusers.

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

C. Duct-mounted supply and return registers/louvers.

D. Louvers:
1. Combination louvers.

1.2 RELATED REQUIREMENTS

A. Section 09 91 23 - Interior Painting:  Painting of ducts visible behind outlets and inlets.

1.3 REFERENCE STANDARDS

A. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating; 2015.

B. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Inlets; 2006
(Reaffirmed 2011).

1.4 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data for equipment required for this project. Review outlets and inlets
as to size, finish, and type of mounting prior to submission. Submit schedule of outlets and
inlets showing type, size, location, application, and noise level.

C. Project Record Documents:  Record actual locations of air outlets and inlets.

D. Test Reports: Rating of air outlet and inlet performance.

E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.5 QUALITY ASSURANCE

A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.

B. Test and rate louver performance in accordance with AMCA 500-L.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Price Industries:  www.price-hvac.com/#sle.

B. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.2 RECTANGULAR CEILING DIFFUSERS

A. Type:  Provide square, stamped, multi-core, square, adjustable pattern, stamped, multi-core,
square and rectangular, multi-louvered, square and rectangular, adjustable pattern, and
multi-louvered diffuser to discharge air in 360 degree, one way, two way, three way, and four
way 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.

2.3 DUCT-MOUNTED SUPPLY AND RETURN REGISTERS/LOUVERS

A. Type:  Duct-mounted, rectangular register for round-spiral duct with adjustable pivot-ended
blades, end caps, built-in volume damper, and dual cover flanges to lay flush on duct surface
regardless of diameter. Performance to match manufacturer's catalog data.

B. Material:  22 gauge, 0.0299 inch.

2.4 CEILING SUPPLY REGISTERS/GRILLES

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

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

C. Fabrication: Steel with 20 gage minimum frames and 22 gage minimum blades, steel and
aluminum with 20 gage minimum frame, or aluminum extrusions, with factory off-white enamel
finish.

D. Damper:  Integral, gang-operated, opposed blade type with removable key operator, operable
from face.

E. Gymnasiums: Furnish front pivoted or welded in place blades, securely fastened to be
immobile.

2.5 CEILING EGG CRATE EXHAUST AND RETURN GRILLES

A. Type:  Egg crate style face consisting of 1/2 by 1/2 by 1/2 inch, 1/2 by 1/2 by 1 inch, and 1 by 1
by 1 inch grid core.

B. Fabrication:  Grid core consists of aluminum with mill aluminum finish.

C. Color:  To be selected by Architect from manufacturer's standard range.

D. Frame:  1-1/4 inch margin with countersunk screw mounting.

2.6 LOUVERS 

A. Type:  4 inch deep frame with blades on 45 degree slope with center baffle and return bend,
heavy channel frame, 1/2 inch square mesh screen over intake or exhaust end.

B. Mounting:  Furnish with interior flat flange for installation.
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PART 3  EXECUTION

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions.

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

C. Install diffusers to ductwork with air tight connection.

D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite
whether dampers are specified as part of the diffuser, or grille and register assembly.

E. Paint ductwork visible behind air outlets and inlets matte black, see Section 09 91 23.
END OF SECTION
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SECTION 23 63 13
AIR COOLED REFRIGERANT CONDENSERS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. This section includes the design, controls and installation requirements for air-cooled
condensers / condensing units.

1.2 RELATED REQUIREMENTS

A. Section 23 23 00 - Refrigerant Piping.

B. Section 26 05 83 - Wiring Connections:  Electrical characteristics and wiring connections.

1.3 REFERENCE STANDARDS

A. ASHRAE Std 15 - Safety Standard for Refrigeration Systems and Designation and
Classification of Refrigerants ; 2019.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data: Literature shall be provided that indicates dimensions, operating and shipping
weights, capacities, ratings, factory supplied accessories, electrical characteristics, and
connection requirements. Installation, Operation and Maintenance manual with startup
requirements shall be provided.

C. Shop Drawings: Unit drawings shall be provided that indicate assembly, unit dimensions,
clearances, and connection details. Wiring diagram shall be provided with details for both
power and control systems and differentiate between factory installed and field installed wiring.

1.5 QUALITY ASSURANCE

A. Unit shall be certified in accordance with UL Standard 1995/CSA C22.2 No. 236, Safety
Standard for Heating and Cooling Equipment.

B. Unit and refrigeration system shall comply with ASHRAE 15, Safety Standard for Mechanical
Refrigeration.

C. System Seasonal Energy Efficiency Ratio (SEER) shall be equal to or greater than prescribed
by ASHRAE 90.1, Energy Efficient Design of New Buildings except Low-Rise Residential
Buildings.

D. Unit shall be safety certified by ETL and be ETL US and ETL Canada listed. Unit nameplate
shall include the ETL label.

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

F. Installer Qualifications:  Company specializing in performing the work of this section with
minimum 5 years of experience.

G. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Comply with manufacturer's installation instruction for rigging, unloading and transporting units.

B. Protect units on site from physical damage.  Protect coils.

C. Unit shall be shipped on a wooden pallet with skeleton crating prior to shipment with doors
bolted shut to prevent damage during transport and thereafter while in storage awaiting
installation.

D. Follow Installation, Operation and Maintenance manual instructions for rigging, moving, and
unloading the unit at its final location.

E. Unit shall be stored in a clean, dry place protected from construction traffic in accordance with
the Installation, Operation and Maintenance manual.

1.7 WARRANTY

A. Manufacturer shall provide a limited “parts only” warranty for a period of 12 months from the
date of equipment startup or 18 months from the date of original equipment shipment from the
factory, whichever is less. Warranty shall cover material and workmanship that prove
defective, within the specified warranty period, provided manufacturer’s written instructions for
installation, operation and maintenance have been followed. Warranty excludes parts
associated with routine maintenance and refrigerant.

B. Compressors shall carry a 5 year warranty from date of original equipment shipment from the
factory.

PART 2  PRODUCTS

2.1 MANUFACTURER

A. Products shall be provided by the following manufacturers:
1. AAON
2. Substitute equipment may be considered for approval that includes at a minimum:

a. R-410A refrigerant
b. Hinged access doors with lockable handles
c. Variable capacity compressor with 10-100% capacity
d. 2,500 hour salt spray tested exterior corrosion protection
e. Designed, engineered, and manufactured in the United States of America
f. All other provisions of the specifications must be satisfactorily addressed

2.2 CONDENSING UNITS

A. General Description
1. Air-Source heat pump condensing unit shall include compressors, air-cooled condenser

coils, condenser fans, suction and liquid connection valves, accumulator, receiver,
reversing valve, filter driers with check valves, and thermal expansion valves.

2. Unit shall be factory assembled and tested including leak testing of the coil and run
testing of the completed unit. Run test report shall be supplied with the unit in the control
compartment.

3. Unit shall have decals and tags to indicate lifting and rigging, service areas and caution
areas for safety and to assist service personnel.

4. Unit components shall be labeled, including pipe stub outs, refrigeration system
components and electrical and controls components.
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5. Installation, Operation and Maintenance manual shall be supplied within the unit.
6. Laminated color-coded wiring diagram shall match factory installed wiring and shall be

affixed to the interior of the control compartment’s access door.
7. Unit nameplate shall be provided in two locations on the unit, affixed to the exterior of the

unit and affixed to the interior of the control compartment’s access door.

B. Construction
1. Unit shall be completely factory assembled, piped, and wired and shipped in one section.
2. All cabinet walls, access doors, and roof shall be fabricated of G90 galvanized steel

panels.
3. Unit shall be specifically designed for outdoor application.
4. Access to compressors and control components shall be through hinged access doors

with quarter turn, lockable handles.
5. Exterior paint finish shall be capable of withstanding at least 2,500 hours, with no visible

corrosive effects, when tested in a salt spray and fog atmosphere in accordance with
ASTM B 117-95 test procedure.

6. Unit shall include forklift slots.

C. Electrical
1. Unit shall be provided with standard power block for connecting power to the unit.
2. Control circuit transformer and wiring shall provide 24 VAC control voltage from the line

voltage provided to the unit.
3. Unit shall have a 5kAIC SCCR.
4. Air-source heat pump shall include a defrost cycle to prevent frost accumulation on the

outdoor coil during heat pump heating operation. Defrost cycle shall begin when outdoor
coil temperature is below a fixed setpoint and have a fixed 10 minute run time, or end
when the outdoor coil temperature is above a fixed setpoint. Defrost timer, with 30/60/90
minute selectable defrost cycle interval time, shall be factory installed in the controls
compartment. During defrost cycle all compressors shall energize, reversing valve shall
energize, and auxiliary heat shall energize.

5. Unit shall be provided  with factory installed and factory wired, non-fused disconnect
switch.

6. Unit shall be provided with factory installed and factory wired 115V, 12 amp GFI outlet in
the unit control panel.

D. Refrigeration System
1. Unit shall be provided with one independently circuited R-410A variable capacity scroll

compressor with thermal overload protection.  Variable capacity scroll compressor shall
be capable of modulation from 10-100% of its capacity.

2. Each compressor shall be furnished with a crankcase heater.
3. Compressors shall be mounted in an isolated service compartment which can be

accessed without affecting unit operation. Lockable hinged access doors shall provide
access to the compressors.

4. Compressors shall be isolated from the base pan with the compressor manufacturer’s
recommended rubber vibration isolators, to reduce any transmission of noise from the
compressors into the building area.

5. Each refrigeration circuit shall be equipped with automatic reset low pressure and manual
reset high pressure refrigerant safety controls, Schrader type service fittings on both the
high pressure and low pressure sides, and service valves for liquid and suction
connections. Liquid line filter driers shall be factory provided and installed.  Field installed
refrigerant circuits shall include the low side cooling components, refrigerant, thermal
expansion valve, liquid line, insulated hot gas reheat line, and insulated suction line.

6. Unit shall include a factory holding charge of R-410A refrigerant and oil.  Adjusting the
charge of the system will be required during installation.

7. Refrigeration circuit shall be provided with modulating hot gas reheat valve, electronic
controller, liquid line receiver, supply air temperature sensor and a dehumidification
control signal terminal that enables the dehumidification mode of operation, and includes
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supply air temperature control to prevent supply air temperature swings and overcooling
of the space.  The matching indoor air handler must include a hot gas reheat coil and a
check valve on the hot gas reheat line.

8. Unit shall be configured as an air-source heat pump. Refrigeration circuit shall be
equipped with a bi-flow liquid line filter drier, reversing valve, suction line accumulator,
liquid line receiver, and thermal expansion valve with internal check valve. Reversing
valve shall de-energize during the heat pump heating mode of operation. The matching
indoor air handler must include a thermal expansion valve with internal check valve.

9. Shall be equipped with a 5 minute off delay timer to prevent compressor short cycling.
10. Units shall be provided with a suction pressure transducer on the refrigeration circuit.

E. Fans
1. Condenser fan shall be horizontal discharge, axial flow, direct drive fans.
2. Condensing unit shall be provided with an electrically commutated motor (ECM)

condenser fan, condenser head pressure controller, and discharge pressure transducers
for modulating head pressure control to allow cooling operation down to 35°F. Fan motor
shall be weather protected, single phase, direct drive, and totally enclosed air over
(TEAO) with electronic protection.

F. Coils
1. Coils shall be designed for use with R-410A refrigerant and constructed of copper tubes

with aluminum fins mechanically bonded to the tubes and aluminum end casings. Fin
design shall be sine wave rippled.

2. Coils shall be designed for a minimum of 10°F of refrigerant sub-cooling.
3. Coils shall be hydrogen leak tested.

G. Controls
1. Unit shall be provided with a terminal block for field installation of controls.  Option shall

include factory installed isolation relays.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Installation, Operation and Maintenance manual shall be supplied with the unit.

C. Installing contractor shall install unit, including field installed components, in accordance with
Installation, Operation and Maintenance manual instructions.

D. Start up and maintenance requirements shall be complied with to ensure safe and correct
operation of the unit.

E. Provide for connection to electrical service.  See Section 26 05 83.

F. Provide connection to refrigeration piping system.  See Section 23 23 00.  Comply with
ASHRAE Std 15.

G. Provide cooling season start-up, winter season shut-down service, for first year of operation.

H. Shut-down system if initial start-up and testing takes place in winter and machines are to
remain inoperative.  Repeat start-up and testing operation at beginning of first cooling season.

END OF SECTION

http://global.ihs.com/doc_detail.cfm?currency_code=USD&customer_id=21254020200A&oshid=21254020200A&shopping_cart_id=21254020200A&rid=BSD&input_doc_number=ASHRAE%2015&country_code=US&lang_code=ENGL&item_s_key=00516430&item_key_date=861231&input_doc_number=
http://global.ihs.com/doc_detail.cfm?currency_code=USD&customer_id=21254020200A&oshid=21254020200A&shopping_cart_id=21254020200A&rid=BSD&input_doc_number=ASHRAE%2015&country_code=US&lang_code=ENGL&item_s_key=00516430&item_key_date=861231&input_doc_number=
http://global.ihs.com/doc_detail.cfm?currency_code=USD&customer_id=21254020200A&oshid=21254020200A&shopping_cart_id=21254020200A&rid=BSD&input_doc_number=ASHRAE%2015&country_code=US&lang_code=ENGL&item_s_key=00516430&item_key_date=861231&input_doc_number=
http://global.ihs.com/doc_detail.cfm?currency_code=USD&customer_id=21254020200A&oshid=21254020200A&shopping_cart_id=21254020200A&rid=BSD&input_doc_number=ASHRAE%2015&country_code=US&lang_code=ENGL&item_s_key=00516430&item_key_date=861231&input_doc_number=
http://global.ihs.com/doc_detail.cfm?currency_code=USD&customer_id=21254020200A&oshid=21254020200A&shopping_cart_id=21254020200A&rid=BSD&input_doc_number=ASHRAE%2015&country_code=US&lang_code=ENGL&item_s_key=00516430&item_key_date=861231&input_doc_number=
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SECTION 23 72 00
AIR-TO-AIR ENERGY RECOVERY EQUIPMENT

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Energy recovery ventilators.

B. This section includes the design, controls, and installation requirements for indoor air handling
units.

1.2 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least five years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and
with at least three years of documented experience.

C. Unit shall be certified in accordance with UL Standard 1995/CSA C22.2 No. 236, Safety
Standard for Heating and Cooling Equipment.

D. Unit and refrigeration system shall comply with ASHRAE 15, Safety Standard for Mechanical
Refrigeration.

E. Unit Seasonal Energy Efficiency Ratio (SEER) shall be equal to or greater that prescribed by
ASHRAE 90.1, Energy Efficient Design of New Buildings except Low-Rise Residential
Buildings.

F. Unit shall be safety certified by ETL and be ETL US and ETL Canada listed. Unit nameplate
shall include the ETL label.

1.3 SUBMITTALS

A. Product Data: Literature shall be provided that indicates dimensions, operating and shipping
weights, capacities, ratings, fan performance, filter information,factory supplied accessories,
electrical characteristics, and connection requirements. Installation, Operation and
Maintenance manual with startup requirements shall be provided.Run test report shall be
supplied with the unit in the control compartment’s literature packet, and also available
electronically after the unit ships.

B. Shop Drawings: Unit drawings shall be provided that indicate assembly, unit dimensions,
clearances, and connection details. Computer generated fan curves for each fan shall
besubmitted with specific design operation point noted. Wiring diagram shall be provided with
detail for power and control systems and differentiate between factory installed and field
installed wiring.

1.4 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Unit shall be on a wooden pallet with skeleton crating prior to shipment to prevent damage
during transport and thereafter while in storage awaiting installation.

C. Follow Installation, Operation and Maintenance manual instructions for rigging, moving, and
unloading the unit at its final location.
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D. Unit shall be handled carefully to avoid damage to components, enclosures and finish.

E. Unit shall be stored in a clean, dry place protected from weather and construction traffic in
accordance with Installation, Operation and Maintenance manual instructions.

1.5 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Manufacturer shall provide a limited “parts only” warranty for a period of 12 months from the
date of equipment start up or 18 months from the date of original equipment shipmentfrom the
factory, whichever is less. Warranty shall cover material and workmanship that prove
defective, within the specified warranty period, provided manufacturer’s writteninstructions for
installation, operation, and maintenance have been followed. Warranty excludes parts
associated with routine maintenance, such as belts and air filters.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. AAON.

B. Substitute equipment may be considered for approval that includes at a minimum:
1. R-410A refrigerant
2. ECM driven direct drive backward curved plenum supply fans
3. Double wall cabinet construction
4. Insulation with a minimum R-value of 6.25
5. Double-sloped stainless steel drain pans
6. Hinged access doors with lockable handles
7. LED service lights in the control panel
8. Designed, engineered, and manufactured in the United States of America
9. All other provisions of the specifications must be satisfactorily addressed

2.2 ENERGY RECOVERY VENTILATOR

A. General Description
1. Indoor air handling units shall include filters, supply fans, and the following:

a. DX evaporator coil
b. reheat coil
c. electric heaters
d. exhaust fans & energy recovery wheel
e. low voltage terminal block for field installed controls by others.

2. Unit shall have a draw-through supply fan configuration and discharge air vertically.
3. Unit shall be shipped in four sections and factory tested including leak testing of the coils

and run testing of the supply fans and factory wired system.
4. Unit shall have decals and tags to indicate lifting and rigging, service areas and caution

areas for safety and to assist service personnel.
5. Unit components shall be labeled, includingpipe stub outs,refrigeration system

components andelectrical and controls components.
6. Installation, Operation and Maintenance manual shall be supplied within the unit.
7. Laminated color-coded wiring diagram shall match factory installed wiring and shall be

affixed to the interior of the control compartment’s hinged access door.
8. Unit nameplate shall be provided in two locations on the unit, affixed to the exterior of the

unit and affixed to the interior of the control compartment’s hinged access door.
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B. Construction
1. All cabinet walls, access doors, and roof shall be fabricated of double wall, impact

resistant, rigid polyurethane foam panels.
2. Unit insulation shall have a minimum thermal resistance R-value of 6.25. Foam insulation

shall have a minimum density of 2 pounds/cubic foot and shall be tested in accordance
with ASTM D1929-11 for aminimum flash ignition temperature of 610°F. Unit construction
shall be double wall with G90 galvanized steel on both sides and a thermal break. Double
wall construction with a thermal break prevents moisture accumulation onthe insulation,
provides a cleanable interior, reduces heat transfer through the panel and prevents
exterior condensation on the panel.

3. Unit shall be designed to reduce air leakage and infiltration through the cabinet. Sealing
shall be included between panels and between access doors and openings to reduce
airleakage. Piping and electrical conduit through cabinet panels shall include sealing to
reduce air leakage.

4. Access doors shall be flush mounted to cabinetry.
5. Units shall include double-sloped 304 stainless steel drain pan. Drain pan connection

shall be on the right hand side of unit with a 1" MPT fitting.
6. Cooling coil shall be mechanically supported above the drain pan by multiple supports

that allow drain pan cleaning and coil removal.
7. Unit shall include factory wired control panel compartment LED service lights.
8. Unit shall include exterior corrosion protection which shall be capable of withstanding at

least 2,500 hours, with no visible corrosive effects, when tested in a salt spray and fog
atmosphere in accordance with ASTM B 117-95 test procedure.

C. Electrical
1. Unit shall be provided with an internal control panel with separated low and high voltage

control wiring. Access to internal control panel shall be through service access door with
piano hinges and lockable quarter turn handle.

2. Unit shall be provided with standard power block for connecting power to the unit.
3. Unit shall include a factory installed 24V control circuit transformer.
4. Unit shall have a 5kAIC SCCR.
5. Unit shall include high and low voltage quick connects for easy wiring at installation.

D. Supply Fans
1. Unit shall include direct drive, unhoused, backward curved, plenum supply fans.
2. Blower and motor assembly shall be dynamically balanced.
3. Motor shall be a high efficiency electronically commutated motor (ECM).
4. Blower and motor assembly shall be mounted on rubber isolators.
5. ECM driven supply fan shall include a factory installed potentiometer within the control

compartment for cfm setpoint.The factory provided terminal block shall include a jumper
wire that can be removed when wired to field provided 0-10 VDC control signal.

6. Access to supply fan shall be through an access door with piano pin hinges and lockable
quarter turn handles, and then through a bolted removable control panel.

E. Exhaust Fans
1. Unit shall include direct drive, unhoused, backward curved, plenum exhaust fans.
2. Blower and motor assembly shall be dynamically balanced.
3. Motor shall be a high efficiency electronically commutated motor (ECM).
4. Blower and motor assembly shall utilize neoprene gasket.
5. Access to exhaust fan shall be through an access door with removable pin hinges and

lockable quarter turn handles.
6. ECM driven exhaust fan shall include a factory installed potentiometer within the control

compartment for cfm setpoint.The factory provided terminal block shall include a jumper
wire that can be removed when wired to field provided 0-10 VDC control signal.

F. Cooling Coil



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  23 72 00

AIR-TO-AIR ENERGY RECOVERY EQUIPMENT
Section 23 72 00 Page 4

1. Access to cooling coil shall be through hinged access door with lockable quarter turn
handles.

2. Access to reheat coil shall be through hinged access door with lockable quarter turn
handles.

3. Evaporator Coil
a. Coil shall be designed for use with R-410A refrigerant and constructed of copper

tubes with aluminum fins mechanically bonded to the tubes and aluminum end
casings. Fin design shall be sine wave rippled.

b. Coil shall be 4 row and 14 fins per inch.
c. Coil shall be hydrogen leak tested.
d. Coil shall be furnished with factory installed thermostatic expansion valves. The

sensing bulbs shall be field installed on the suction line immediately outside the
cabinet.

e. Coil shall have right hand external piping connections. Liquid and suction
connections shall be sweat connection. Coil connections shall be labeled, extend
beyond the unit casing,and be factory sealed on both the interior and exterior of the
unit casing to minimize air leakage.

G. Refrigeration System
1. Air handling unit and matching condensing unit shall be capable of operation as an

R-410A split system heat pump.
2. Each refrigeration circuit shall be equipped with thermostatic expansion valve type

refrigerant flow control.
3. Modulating hot gas reheat shall be provided on the refrigeration circuit. Air handling unit

shall be provided with hot gas reheat coil, a check valve on the liquid line, and a check
valve on the hot gas reheat line.The matching condensing unit must include modulating
3-way reheat valve, liquid line receiver, electronic controller, supply air temperature
sensor and a dehumidification control signal terminal.This allows the system to have a
dehumidification mode of operation and includes supply air temperature control to prevent
supply air temperature swings and overcooling of the space. Reheatline connections shall
be labeled, extend beyond the unit casing and be located near the suction and liquid line
connections for ease of field connection. Connections shall be factory sealed on boththe
interior and exterior of the unit casing to minimize air leakage.

4. Unit shall be configured as heat pump. Refrigeration circuit shall be equipped with a
thermal expansion with an internal check valve on the indoor coil.

5. Reversing valve, outdoor coil thermal expansion valve, bi-flow filter drier, and liquid line
receiver shall be factory installed in the matching AAON condensing unit.

H. Electric Heating
1. Unit shall include an electric heater consisting of electric heating coils, fuses, contactors,

and a high temperature limit switch, with capacities as shown on the plans.
2. Electric heating access shall be through service access door with piano hinges and

lockable quarter turn handle.
3. Unit shall include 1 stage of capacity control.
4. Electric heating coils shall be located in the reheat position downstream of the supply fan.

I. Filters
1. Unit filter access shall be through service access door with piano hinges and quarter turn

button fasteners.
2. Unit shall include 4 inch thick, pleated panel filters with a MERV rating of 13, upstream of

the cooling coil. Unit shall also include2 inch thick, pleated panel pre filters with MERV
rating of 8, upstream of the 4 inch standard filters.

3. Unit shall include 0-100% economizer consisting of a motor operated outside air damper
and return air damper assembly constructed of extruded aluminum, hollow core, airfoil
blades with rubber edge seals and aluminum end seals. Damper blades shall be gear
driven and designed to have no more than 20 cfm of leakage per sq ft. at 4 in. w.g. air
pressure differential across the damper.
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4. Low leakage dampers shall be Class 2 AMCA certified, in accordance with AMCA
Standard 511. Dampers shall be controlled by a fully modulating actuator.

J. Energy Recovery
1. Unit shall contain an energy recovery cabinet with back outside air opening, back exhaust

air opening, top return air opening, and top supply air opening.
2. Unit shall include 0-100% economizer consisting of a motor operated outside air damper

and return air damper assembly constructed of extruded aluminum, hollow core, airfoil
bladeswith rubber edge and end seals. Damper blades shall be gear driven and designed
to have no more than 20 cfm of leakage per sq ft. at 4 in. w.g. air pressure differential
across thedamper. Low leakage dampers shall be Class 2 AMCA certified, in accordance
with AMCA Standard 511. Dampers shall be controlled by a fully modulating actuator.

3. Unit shall include on/off exhaust air damper assembly constructed of extruded aluminum,
hollow core, airfoil bladeswith rubber edge and end seals. Damper blades shall be gear
driven and designed to have no more than 20 cfm of leakage per sq ft. at 4 in. w.g. air
pressure differential across thedamper. Low leakage dampers shall be Class 2 AMCA
certified, in accordance with AMCA Standard 511.

4. Unit shall include 2 inch thick, pleated panel outside air filters with MERV rating of 8,
upstream of the wheel.

5. Unit shall contain a factory mounted and tested energy recovery wheel. The energy
recovery wheel shall be mounted in a rigid frame containing the wheel drive motor, drive
belt, wheel seals and bearings.

6. Wheel frame shall slide out for service and removal from the cabinet.
7. The wheel housing shall be made of galvanized steel and the wheel shall be supported by

internal sealed bearings that are permanently lubricated.
8. The wheel media shall be reinforced with an aluminum structural spoke systems and

extruded central hub and shaft.
9. The drive belt shall be industrial grade adjustable link belt system.
10. The wheel shall be able to accommodate operating conditions up to 180°F.
11. The wheel media shall be in compliance with UL900 requirements with regard to smoke

generation and combustibility.
12. The energy recovery wheel performance shall be listed in the AHRI Certified Products.
13. Energy recovery wheel shall be covered under the standard AAON limited parts warranty;

the first 12 months from the date of equipment startup, or 18 months from the date
oforiginal equipment shipment from the factory, whichever is less. Warranty shall cover
material and workmanship that prove defective, within the specified warranty
period,provided the written instructions for installation, operation and maintenance have
been followed. Warranty excludes parts associated with routine maintenance, such as
belts.

14. Total energy recovery wheels shall be made of aluminum which is formed into a fluted,
honeycomb matrix and coated with a non-migrating zeolite desiccant composite.Coated
segments shall be cleanable with hot water or compressed air without degrading the
latent recovery.

15. Unit shall include energy recovery wheel rotation detection sensors and a set of normally
open and normally closed contracts for field indication of wheel rotation.

16. Unit shall include a clogged filter switch that senses pressure drop across the outside air
filters and energy recovery wheel.

17. Energy recovery wheel access shall be through service access door with piano hinges
and quarter turn button fasteners.

18. Outside air dampers, economizer air dampers, exhaust air dampers, and energy recovery
wheel control panel access shall be through service access doors with piano hinges and
lockable quarter turn handles.

K. Controls
1. Unit shall be provided with a proof of airflow switch. When airflow is not detected, the

supply fans will shut down.
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2. Unit shall be provided with an internal control panel with separated low and high voltage
control wiring.

3. Access to internal control panel shall be through an access door with piano hinges and
lockable quarter turn handles.

4. Field Installed DDC Controls by Others
a. Controls shall be field provided and field installed by others. Unit shall be provided

with a terminal block and a supply air setpoint potentiometer.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that structure is ready for installation including openings, ductwork, mechanical utilities,
and electrical utilities.

3.2 INSTALLATION

A. Install equipment in accordance with manufacturer's written installation instructions.

B. Do not obstruct maintenance access to equipment piping, electrical conduit, or any other utility.

C. Vibration Isolation:  Provide corrosion-resistant equipment isolation products; see Section 23
05 48.

D. Electrical:  Provide equipment raceway, wiring, and cables; see Section 26 05 83.

E. Coordinate installation and fire alarm system interface of system compatible duct-mounted
smoke detectors and other appurtenances following NFPA 90A guidelines.

F. Start system and adjust controls and equipment for satisfactory operation.

G. Coordinate hardwired or software interfacing links to enable coordinate as minimum start-stop,
occupied, unoccupied functions as well as specific schedules and setpoints functions with
other DDC controls onboard airside systems serving common spaces; see Section 23 09 23.

H. Coordinate BAS, BMS, or Integrated Automation linking between unit controller(s) and remote
front-end interface

3.3 SYSTEM STARTUP

A. Provide services of manufacturer's authorized representative to provide start up of unit.

B. Start up and maintenance requirements shall be complied with to ensure safe and correct
operation of the unit.

3.4 CLEANING

A. Clean filters, air plenums, interior and exposed-to-view surfaces prior to Substantial
Completion.

END OF SECTION
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SECTION 23 74 13
PACKAGED OUTDOOR CENTRAL-STATION AIR-HANDLING UNITS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. This section includes the design, controls and installation requirements for packaged rooftop
units / outdoor air handling units.

1.2 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Materials and installation of field fabricated roof
mounting curbs.

B. Section 07 72 00 - Roof Accessories:  Placement and installation of factory fabricated roof
mounting curbs.

C. Section 26 05 83 - Wiring Connections:  Installation and wiring of thermostats and other
controls components; wiring from unit terminal strip to remote panel.

D. Section 26 05 83 - Wiring Connections:  Electrical characteristics and wiring connections.

1.3 REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2018.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Manufacturer's Instructions:  Indicate assembly, support details, connection requirements, and
include start-up instructions.

C. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating
instructions, installation instructions, maintenance and repair data, and parts listing.

D. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in Owner's
name and registered with manufacturer.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Filters:  One set for each unit.

F. Product Data: Literature shall be provided that indicates dimensions, operating and shipping
weights, capacities, ratings, fan performance, filter information, factory supplied accessories,
electrical characteristics and connection requirements. Installation, Operation, and
Maintenance manual with startup requirements shall be provided.

G. Shop Drawings: Unit drawings shall be provided that indicate assembly, unit dimensions,
construction details, clearances and connection details. Computer generated fan curves for
each fan shall be submitted with specific design operation point noted. Wiring diagram shall be
provided with details for both power and control systems and differentiate between factory
installed and field installed wiring.
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1.5 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. Unit Manufacturer shall have an on-site laboratory certified by AHRI and DOE to test all units
and the ability to accommodate customer witness tests. The laboratory shall have the ability to
simultaneously measure supply, return, and outside sound at actual load conditions in both 1/3
octaves and full octaves.

C. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

D. Packaged cold climate air-source heat pump units shall be certified in accordance with
ANSI/AHRI Standard 340/360 performance rating of commercial and industrial unitary
air-conditioning and heat pump equipment.

E. Cold climate air-source heat pump heating performance shall be laboratory tested in AHRI
certified testing facility and verified down to zero degrees ambient.

F. Unit shall be certified in accordance with UL Standard 1995/CSA C22.2 No. 236, Safety
Standard for Heating and Cooling Equipment.

G. Unit and refrigeration system shall comply with ASHRAE 15, Safety Standard for Mechanical
Refrigeration.

H. Unit Energy Efficiency Ratio (EER) shall be equal to or greater that prescribed by ASHRAE
90.1, Energy Efficient Design of New Buildings except Low-Rise Residential Buildings.

I. Unit shall be safety certified by ETL and ETL US listed.  Unit nameplate shall include the
ETL/ETL Canada label.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Protect units from physical damage by storing off site until roof mounting curbs are in place,
ready for immediate installation of units.

B. Unit shall be shipped with doors screwed shut and outside air hood closed to prevent damage
during transport and thereafter while in storage awaiting installation.

C. Follow Installation, Operation, and Maintenance manual instructions for rigging, moving, and
unloading the unit at its final location.

D. Unit shall be stored in a clean, dry place protected from construction traffic in accordance with
the Installation, Operation, and Maintenance manual.

1.7 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Manufacturer shall provide a limited “parts only” warranty for a period of 12 months from the
date of equipment startup or 18 months from the date of original equipment shipment from the
factory, whichever is less. Warranty shall cover material and workmanship that prove
defective, within the specified warranty period, provided manufacturer’s written instructions for
Installation, Operation, and maintenance have been followed. Warranty excludes parts
associated with routine maintenance, such as belts and filters.
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PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Aaon: www.aaon.com.

B. Substitute equipment may be considered for approval that includes at a minimum:
1. R-410A refrigerant
2. Inverter driven variable speed compressor
3. Cold climate air-source heat pump heating down to zero degrees ambient
4. Direct drive supply fans
5. Double wall cabinet construction
6. Insulation with a minimum R-value of 13
7. Stainless steel drain pans

2.2 ROOFTOP UNITS

A. General Description
1. Packaged rooftop unit shall include compressors, evaporator coils, filters, supply fans,

dampers, air-cooled condenser coils, condenser fans, reheat coil, electric heaters,
exhaust fans, energy recovery wheels, and unit controls.

2. Unit shall be factory assembled and tested including leak testing of the DX coils, pressure
testing of the refrigeration circuit, and run testing of the completed unit. Run test report
shall be supplied with the unit in the service compartment’s literature pocket.

3. Unit shall have decals and tags to indicate lifting and rigging, service areas and caution
areas for safety and to assist service personnel.

4. Unit components shall be labeled, including refrigeration system components, and
electrical and controls components.

5. Estimated sound power levels (dB) shall be shown on the unit ratings sheet.
6. Installation, Operation, and Maintenance manual shall be supplied within the unit.
7. Laminated color-coded wiring diagram shall match factory installed wiring and shall be

affixed to the interior of the control compartment’s hinged access door.
8. Unit nameplate shall be provided in two locations on the unit, affixed to the exterior of the

unit and affixed to the interior of the control compartment’s hinged access door.

B. Construction
1. All cabinet walls, access doors, and roof shall be fabricated of double wall, impact

resistant, rigid polyurethane foam panels.
2. Unit insulation shall have a minimum thermal resistance R-value of 13. Foam insulation

shall have a minimum density of 2 pounds/cubic foot and shall be tested in accordance
with ASTM D1929-11 for a minimum flash ignition temperature of 610°F.

3. Unit construction shall be double wall with G90 galvanized steel on both sides and a
thermal break. Double wall construction with a thermal break prevents moisture
accumulation on the insulation, provides a cleanable interior, reduces heat transfer
through the panel, and prevents exterior condensation on the panel.

4. Unit shall be designed to reduce air leakage and infiltration through the cabinet. Cabinet
leakage shall not exceed 1% of total airflow when tested at 3 times the minimum external
static pressure provided in AHRI Standard 340/360. Panel deflection shall not exceed
L/240 ratio at 125% of design static pressure, at a maximum 8 inches of positive or
negative static pressure, to reduce air leakage. Deflection shall be measured at the
midpoint of the panel height and width. Continuous sealing shall be included between
panels and between access doors and openings to reduce air leakage. Piping and
electrical conduit through cabinet panels shall include sealing to reduce air leakage.
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5. Roof of the air tunnel shall be sloped to provide complete drainage. Cabinet shall have
rain break overhangs above access doors.

6. Access to filters, dampers, cooling coils, reheat coil, heaters, energy recovery wheels,
compressors, and electrical and controls components shall be through hinged access
doors with quarter turn, zinc cast, lockable handles. Full length stainless steel piano
hinges shall be included on the doors.

7. Exterior paint finish shall be capable of withstanding at least 2,500 hours, with no visible
corrosive effects, when tested in a salt spray and fog atmosphere in accordance with
ASTM B 117-95 test procedure.

8. Units with cooling coils shall include double sloped 304 stainless steel drain pans.
9. Unit shall be provided with base discharge and return air openings. All openings through

the base pan of the unit shall have upturned flanges of at least 1/2 inch in height around
the opening.

10. Unit shall include lifting lugs on the top of the unit.
11. Interior ceiling, floor, service doors, fan inlet cone, damper rack, and filter rack in the air

stream are spray coated with a two-part polyurethane, heat baked coating. The coils, coil
casings, condensate drain pans, damper blades and gears, fan wheel, fan motor, energy
recovery wheel casing, and compressor cabinet are not coated. Option is intended for use
in coastal saltwater conditions under the stress of heat, salt, sand and wind and is
applicable to all corrosive environments where a polyurethane coating is acceptable. 
Coating withstands at least 2,500 hours when tested under ASTM B 117-95 requirements.

12. Unit base pan shall be provided with 1/2 inch thick foam insulation.

C. Electrical
1. Unit shall have a 5kAIC SCCR.
2. Unit shall be provided with factory installed and factory wired, non-fused disconnect

switch.
3. Unit shall be provided with a factory installed and factory wired 115V, 12 amp GFI outlet

disconnect switch in the unit control panel.

D. Supply Fans
1. Unit shall include direct drive, unhoused, backward curved, plenum supply fans.
2. Blowers and motors shall be dynamically balance and mounted on rubber isolators.
3. Motors shall be premium efficiency ODP with ball bearings rated for 200,000 hours

service with external lubrication points.
4. Variable frequency drives shall be factory wired and mounted in the unit. Fan motors shall

be premium efficiency.

E. Exhaust Fans
1. Exhaust dampers shall be sized for 100% relief.
2. Fans and motors shall be dynamically balanced.
3. Unit shall include barometric relief dampers.
4. Motors shall be premium efficiency ODP with ball bearings rated for 200,000 hours

service with external lubrication points.
5. Access to exhaust fans shall be through double wall, hinged access doors with quarter

turn lockable handles.
6. Unit shall include belt driven, unhoused, backward curved, plenum exhaust fans.
7. Variable frequency drives shall be factory wired and mounted in the unit. Fan motors shall

be premium efficiency.

F. Cooling Coils
1. Evaporator Coils

a. Coils shall be designed for use with R-410A refrigerant and constructed of copper
tubes with aluminum fins mechanically bonded to the tubes and galvanized steel end
casings. Fin design shall be sine wave rippled.

b. Coils shall be designed for use with R-410A refrigerant and constructed of copper
tubes with aluminum fins mechanically bonded to the tubes and 304 stainless steel
end casings. Fin design shall be sine wave rippled.
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c. Coils shall have interlaced circuitry and shall be standard capacity.
d. Coils shall be hydrogen or helium leak tested.
e. Coils shall be furnished with factory installed expansion valves.
f. Coils shall have a flexible, epoxy polymer e-coat uniformly applied to all coil surface

areas without material bridging between fins. Humidity and water immersion
resistance shall be up to a minimum 1,000 hours each (ASTM D2247-92 and ASTM
D870-92). Corrosion durability shall be confirmed through testing, with coating
capable of withstanding at least 10,000 hours of salt spray per ASTM B117-90.
Coated coils shall receive a spray-applied, UV-resistant polyurethane topcoat to
prevent UV degradation of the e-coat. Coating shall carry a 5 year warranty, from the
date of original equipment shipment from the factory. Instructions coil cleaning,
maintenance, and recording keeping must be followed. Refer to the unit Installation,
Operation and Maintenance Manual.

G. Refrigeration System
1. Unit shall be factory charged with R-410A refrigerant.
2. Compressors shall be scroll type with thermal overload protection and carry a 5 year

non-prorated warranty, from the date of original equipment shipment from the factory.
3. Compressors shall be mounted in an isolated service compartment which can be

accessed without affecting unit operation. Lockable hinged compressor access doors
shall be fabricated of double wall, rigid polyurethane foam injected panels to prevent the
transmission of noise outside the cabinet.

4. Compressors shall be isolated from the base pan with the compressor manufacturer’s
recommended rubber vibration isolators, to reduce any transmission of noise from the
compressors into the building area.

5. Each refrigeration circuit shall be equipped with expansion valve type refrigerant flow
control.

6. Each refrigeration circuit shall be equipped with automatic reset low pressure and manual
reset high pressure refrigerant safety controls, Schrader type service fittings on both the
high pressure and low pressure sides and a factory installed liquid line filter driers.

7. Unit shall include an inverter driven, variable speed scroll compressor on the lead
refrigeration circuit which shall be capable of modulating refrigerant capacity, and a
two-stage compressor on the lag refrigeration circuit that shall modulate between two
capacity settings, 67% and 100%.

8. Unit shall include an inverter driven, variable speed scroll compressor on the lead
refrigeration circuit which shall be capable of modulating refrigerant capacity, and an
on/off compressor on the lag refrigeration circuit.

9. Unit shall include all inverter driven, variable speed scroll compressors on all refrigeration
circuits which shall be capable of modulating refrigerant capacity.

10. Lead refrigeration circuit shall be provided with hot gas reheat coil, modulating valves,
electronic controller, supply air temperature sensor and a control signal terminal which
allow the unit to have a dehumidification mode of operation, which includes supply air
temperature control to prevent supply air temperature swings and overcooling of the
space.

11. Unit shall be configured as a cold climate air-source heat pump. Each refrigeration circuit
shall be equipped with a factory installed liquid line filter drier with check valve, reversing
valve, accumulator, and expansion valves on both the indoor and outdoor coils. Reversing
valve shall energize during the heat pump cooling mode of operation.

12. The factory installed controls shall include a 3 minute off delay timer to prevent
compressor short cycling. The controls shall also include an adjustable, 20 second delay
timer for each additional capacity stage to prevent multiple capacity stages from starting
simultaneously and adjustable compressor lock out.

H. Condensers
1. Air-Cooled Condenser

a. Condenser fans shall be a vertical discharge, axial flow, direct drive fans.
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b. Heat pump outdoor coil shall be constructed of copper  tubes with aluminum fins
mechanically bonded to the tubes and aluminum end casings. Fin design shall be
sine wave rippled.

c. Coils shall be designed for a minimum of 10°F of refrigerant sub-cooling.
d. Coils shall be hydrogen or helium leak tested.
e. Condenser fans shall be high efficiency electrically commutated motor driven with

factory installed head pressure control module. Condenser airflow shall continuously
modulate based on head pressure and cooling operation shall be allowed down to
35°F with adjustable compressor lockout.

I. Electric Heating
1. Unit shall include an electric heater consisting of electric heating coils, fuses and a high

temperature limit switch, with capacities as shown on the plans.
2. Electric heating coils shall be located in the reheat position downstream of the cooling

coil.
3. Electric heater shall have full modulation capacity controlled by an SCR (Silicon

Controlled Rectifier). A 0-10 VDC heating control signal shall be field provided to control
the amount of heating.

4. [Auxiliary electric heating capacity shall be sized to meet heating leaving air temperature
setpoint when heat pump heating is in operation. Dual fuel auxiliary heating capacity shall
be available for operation when heat pump heating is in operation. Unit shall include 1
stage of auxiliary electric heating capacity.] [Heat Pump - Auxiliary Heat Sizing]

5. [Emergency electric heating capacity shall be sized by determining the maximum electric
heating capacity not to exceed the amp draw of all compressors and adding that electric
heating capacity to the auxiliary electric heating capacity. Auxiliary electric heating
capacity shall be sized to meet heating leaving air temperature setpoint when heat pump
heating is in operation. Unit shall include 1 stage of auxiliary electric heating capacity.]
[Heat Pump - MCA Limited Heat Sizing]

6. [Emergency electric heating capacity shall be sized to meet heating leaving air
temperature setpoint when heat pump heating is not in operation. Auxiliary electric
heating capacity shall be sized to meet heating leaving air temperature setpoint when
heat pump heating is in operation. Unit shall include 1 stage of auxiliary electric heating
capacity.] [Heat Pump - Emergency Heat Sizing]

J. Filters
1. Unit shall include 4 inch thick, pleated panel filters with an ASHRAE MERV rating of 13,

upstream of the cooling coil.  Unit shall also include 2 inch thick, pleated panel pre filters
with an ASHRAE MERV rating of 8, upstream of the 4 inch standard filters.

2. Unit shall include 1 inch aluminum mesh pre filters upstream of the outside air opening.
3. Unit shall include a clogged filter switch.

K. Outside Air/Economizer
1. Unit shall include 0-100% economizer consisting of a motor operated outside air damper

and return air damper assembly constructed of extruded aluminum, hollow core, airfoil
blades with rubber edge seals and aluminum end seals. Damper blades shall be gear
driven and designed to have no more than 20 cfm of leakage per sq ft. at 4 in. w.g. air
pressure differential across the damper. Low leakage dampers shall be Class 2 AMCA
certified, in accordance with AMCA Standard 511. Damper assembly shall be controlled
by spring return enthalpy activated fully modulatingactuator. Unit shall include outside air
opening bird screen and outside air hood. Unit, except for horizontal series, shall also
include barometric relief dampers.

L. Energy Recovery
1. Unit shall contain a factory mounted and tested energy recovery wheel. The energy

recovery wheel shall be mounted in a rigid frame containing the wheel drive motor, drive
belt, wheel seals and bearings. Frame shall slide out for service and removal from the
cabinet.
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2. The energy recovery component shall incorporate a rotary wheel in an insulated cassette
frame complete with seals, drive motor and drive belt.

3. The energy recovery cassette shall be an Underwriters Laboratories Recognized
Component for electrical and fire safety. The wheel drive motor shall be an Underwriters
Laboratory Recognized Component and shall be mounted in the cassette frame and
supplied with a service connector or junction box. Thermal performance shall be certified
by the manufacturer in accordance with ASHRAE Standard 84, Method of Testing
Air-to-Air Heat Exchangers and AHRI Standard 1060, Rating Air-to-Air Energy Recovery
Ventilation Equipment. Cassettes shall be listed in the AHRI Certified Products.

4. Hinged service access doors shall allow access to the wheel.
5. Unit shall include energy recovery wheel defrost control which includes an adjustable

temperature sensor and timer wired to periodically stop the wheel rotation, which allows
the warm exhaust air to defrost the wheel.
a. Aluminum Energy Recovery Wheels

1) Unit shall contain a factory mounted and tested monolithic aluminum energy
recovery wheel with an inverter duty motor and a durable segmented link drive
belt composite. Wheel frame shall be constructed with prime G90 hot-dip
galvanized steel tested for corrosion resistance of 400 hours of salt spray.

2) Aluminum Energy recovery wheel shall be covered under the standard AAON
limited parts warranty; the first 12 months from the date of equipment startup, or
18 months from the date of original equipment shipment from the factory,
whichever is less. Warranty shall cover material and workmanship that prove
defective, within the specified warranty period, provided the written instructions
for installation, operation and maintenance have been followed. Warranty
excludes parts associated with routine maintenance, such as belts.

3) Total energy recovery wheels shall be made of corrugated aluminum with a 3A
molecular sieve desiccant coating. Coated segments shall be cleanable with hot
water or compressed air without degrading the latent recovery.

M. Controls
1. Factory Installed and Factory Provided Controller

a. Unit controller shall be capable of controlling all features and options of the unit.
Controller shall be factory installed in the unit controls compartment and factory
tested. Controller shall be capable of standalone operation with unit configuration,
setpoint adjustment, sensor status viewing, unit alarm viewing, and occupancy
scheduling available without dependence on a building management system.

b. Controller shall have an onboard clock and calendar functions that allow for
occupancy scheduling.

c. Controller shall include non-volatile memory to retain all programmed values without
the use of a battery, in the event of a power failure.

d. Constant Volume Controller
1) Unit shall modulate cooling with constant airflow to meet space temperature

cooling loads.
2) With modulating hot gas reheat, unit shall modulate cooling and hot gas reheat

as efficiently as possible, to meet space humidity loads and prevent supply air
temperature swings and overcooling of the space.

3) Unit shall modulate heating with constant airflow to meet space temperature
heating loads. Modulating heating capacity shall modulate based on supply air
temperature.

e. Unit configuration, setpoint adjustment, sensor status viewing, unit alarm viewing,
and occupancy scheduling shall be accomplished with connection to interface
module with LCD screen and input keypad, interface module with touch screen, or
with connection to PC with free configuration software. Controller shall be capable of
connection with other factory installed and factory provided unit controllers with
individual unit configuration, setpoint adjustment, sensor status viewing, and
occupancy scheduling available from a single unit. Connection between unit
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controllers shall be with a modular cable. Controller shall be capable of
communicating and integrating with a LonWorks or BACnet network. [Orion Controls
System]

N. Accessories
1. Unit shall be provided with a safety shutdown terminal block for field installation of a

smoke detector which shuts off the unit's control circuit.

2.3 CURBS

A. Curbs shall to be fully gasketed between the curb top and unit bottom with the curb providing
full perimeter support, cross structure support and air seal for the unit. Curb gasket shall be
furnished within the control compartment of the rooftop unit to be mounted on the curb
immediately before mounting of the rooftop unit.

B. Solid bottom curb shall be factory assembled and fully lined with curb rated 1 inch fiberglass
insulation and include a wood nailer strip.  (Curb shall be adjustable up to 3/4 inch per foot to
allow for sloped roof applications.)

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that roof is ready to receive work and opening dimensions are as indicated on shop
drawings.

B. Verify that proper power supply is available.

3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with NFPA 90A.

C. Mount units on factory built roof mounting curb providing watertight enclosure to protect
ductwork and utility services.  Install roof mounting curb level.

D. Locate remote panels where indicated on drawings.

3.3 SYSTEM STARTUP

A. Prepare and start equipment.  Adjust for proper operation.

3.4 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. Demonstrate operation to Owner's maintenance personnel.

3.5 MAINTENANCE

A. See Section 01 70 00 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service.

B. Provide service and maintenance of packaged roof top units for one year year from Date of
Substantial Completion.
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C. Provide routine maintenance service with a two month interval as maximum time period
between calls.

D. Include maintenance items as outlined in manufacturer's operating and maintenance data,
including minimum of six filter replacements, minimum of one fan belt replacement, and
controls check-out, adjustments, and recalibration.

E. After each service call, submit copy of service call work order or report that includes
description of work performed.

END OF SECTION





South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  23 81 29

VARIABLE REFRIGERANT VOLUME (VRV) HVAC SYSTEM
Section 23 81 29 Page 1

SECTION 23 81 29
VARIABLE REFRIGERANT VOLUME (VRV) HVAC SYSTEM

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Air-source outdoor units.

B. Refrigerant piping.

C. Refrigerant branch units.

D. Indoor units.

1.2 RELATED REQUIREMENTS

A. Section 23 07 19 - HVAC Piping Insulation.

B. Section 23 08 00 - Commissioning of HVAC.

C. Section 23 23 00 - Refrigerant Piping.

1.3 REFERENCE STANDARDS

A. AHRI 210/240 - Standard for Performance Rating of Unitary Air-Conditioning and Air-Source
Heat Pump Equipment; 2008, Including All Addenda.

B. AHRI 1230 - Performance Rating of Variable Refrigerant Flow (VRF) Multi-split Air-conditioning
and Heat Pump Equipment; 2014, with Addendum 1.

C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

D. ASHRAE Std 15 - Safety Standard for Refrigeration Systems and Designation and
Classification of Refrigerants ; 2019.

E. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants; 2019.

F. 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.

G. ITS (DIR) - Directory of Listed Products; current edition.

H. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

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

J. UL 1995 - Heating and Cooling Equipment; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by all affected installers.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
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B. Product Data:  Submit manufacturer's standard data sheets showing the following for each
item of equipment, marked to correlate to equipment item markings indicated in Contract
Documents:
1. Outdoor Units:

a. Refrigerant Type and Size of Charge.
b. Output and Input Cooling Capacity:  Btu/h.
c. Output and Input Heating Capacity:  Btu/h.
d. Operating Temperature Range, Cooling and Heating.
e. Fan Capacity:  Flow in cfm with respective fan curves.
f. External Static Pressure (ESP):  In-wc.
g. Sound Pressure Level:  dB(A).
h. Electrical Data:  Complete including motor size.
i. Maximum number of indoor units that can be served.
j. Maximum refrigerant piping run from outdoor unit to indoor unit(s).
k. Maximum height difference between outdoor unit to Indoor unit(s), both above and

below.
2. Indoor Units:

a. Output and Input Cooling Capacity:  Btu/h.
b. Output and Input Heating Capacity:  Btu/h.
c. Fan Capacity:  Flow in cfm with respective fan curves.
d. External Static Pressure (ESP):  In-wc.
e. Electrical Data:  Complete including motor size.
f. Maximum Lift of Built-in Condensate Pump.

3. Control Panels:  Complete data of controllers, input-output points, and zones.

C. Shop Drawings:  Installation drawings custom-made for this project; include as-designed
HVAC layouts, locations of equipment items, refrigerant piping sizes and locations, condensate
piping sizes and locations, remote sensing devices, control components, electrical
connections, control wiring connections.  Include:
1. Detailed piping diagrams, with branch balancing devices.
2. Condensate piping routing, size, and pump connections.
3. Detailed power wiring diagrams.
4. Detailed control wiring diagrams.
5. Locations of required access through fixed construction.
6. Drawings required by manufacturer.

D. Design Data:
1. Provide design calculations showing that system will achieve performance specified.
2. Provide design data with respective calculations for respective climate zone in

accordance with ASHRAE Std 90.1 I-P, ASHRAE Std 15, and ASHRAE Std 34.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications:
1. Company that has been manufacturing variable refrigerant volume heat pump equipment

for at least 5 years.

B. Installer Qualifications:  Trained and approved by manufacturer of equipment.

1.7 DELIVERY, STORAGE AND HANDLING

A. Deliver, store, and handle equipment and refrigerant piping according to manufacturer's
recommendations.
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1.8 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

PART 2  PRODUCTS

2.1 VARIABLE REFRIGERANT FLOW SYSTEM

A. Minimum System Requirements:
1. System Testing, Capacity Rating, and Performance:

a. AHRI 1230 when cooling capacity is equal or greater than 65,000 Btu/h.
b. AHRI 210/240 when cooling capacity is below 65,000 Btu/h.

2. Safety Certification:  Bear UL 1995 tested and ITS (DIR) listed certification label.
3. Outdoor Units:  Furnish installation and surface support hardware products in accordance

with ASCE 7 for wind restraint.
4. Cooling Mode Interior Performance:

a. Daytime Setpoint:  68 degrees F, plus or minus 2 degrees F.
b. Setpoint Range:  57 degrees F to 77 degrees F.
c. Night Setback:  78 degrees F.
d. Interior Relative Humidity:  20 percent, maximum.

2.2 AIR-SOURCE OUTDOOR UNITS

A. Air Conditioning Type:
1. DX refrigeration unit piped to one or more compatible indoor units either directly or

indirectly through one or more intermediate refrigeration branch units.

B. Unit Cabinet:
1. Capable of being installed with wiring and piping to the left, right, rear or bottom.
2. Designed to allow side-by-side installation with minimum spacing and vibration isolation.
3. Weatherproof and corrosion resistant; rust-proofed mild steel panels coated with baked

enamel finish.
4. Sound Pressure Level:  55 dB measured at 3 feet from front of unit.

C. Heat Sink Side:
1. Condenser Fans:

a. Provide minimum of 2 fans for each condenser within the outdoor unit.
b. Minimum External Static Pressure:  Factory set at 0.12 in-wc.
c. Fan Type:  Vertical discharging, direct-driven propeller type with variable speed

operation using DC-controlled ECM motors mechanically connected using
permanently lubricated bearings having whole assembly protected with fan guards.

2. Condenser Coils:
a. Hi-X seamless copper tubes expanded into aluminum fins to form mechanical bond;

waffle louver fin and rifled bore tube design to ensure high efficiency performance.

D. Refrigeration Side:
1. Factory assembled and wired with instrumentation, switches, and controller(s) to handle

unit specifics with direct coordination of remote controller(s) from indoor unit(s).
2. Refrigeration Circuit:  ECM driven dual scroll compressors, fans, condenser heat sink coil,

expansion valves, solenoid valves, distribution headers, capillaries, filters, shutoff valves,
oil separators, service ports, and refrigerant regulator.

3. Refrigerant:  R-410a factory charged.  Controller to alarm when charge is below capacity.
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4. Variable Volume Control:  Modulate compressed refrigerant capacity automatically to
maintain constant suction and condensing pressures under varying refrigerant volume
required to handle remote loads.  Include defrost control.

5. Provide refrigerant subcooling to ensure the liquid refrigerant does not flash when
supplying to use indoor units.

6. Capable of heating operation at low end of operating range as specified, without
additional low ambient controls or auxiliary heat source; during heating operation, reverse
cycle, oil return, or defrost is not permitted due to potential reduction in space
temperature.

7. Power Failure Mode:  Automatically restarts operation after power failure without loss of
programmed settings.

8. Safety Devices:  High pressure sensor with cut-out switch, low pressure sensor with
cut-out switch, control circuit fuses, crankcase heaters, fusible plug, overload relay,
inverter overload protector, thermal protectors for compressor and fan motors,
overcurrent protection for the inverter and antirecycling timers.

9. Oil Recovery Cycle:  Automatic, occurring 2 hours after start of operation and then every 8
hours of operation; maintain continuous heating during oil return operation.

E. Power:
1. Electrical Requirement:  460 VAC, 3-phase, 60 Hz.
2. Outdoor Mounted:  Provide fused NEMA 250 Type 4X disconnect switch.

2.3 REFRIGERANT PIPING

A. Two-Pipe Run:  Provide low-pressure vapor and high-pressure vapor gas pipes for each indoor
unit selected for seasonal heating or cooling service.

B. Three-Pipe Run:  Provide low-pressure vapor, high-pressure vapor gas, and liquid pipes for
each indoor unit selected for off-season heating and cooling changeover service.

C. Refrigerant Flow Balancing:  Provide refrigerant piping joints and headers specifically designed
to ensure proper refrigerant balance and flow for optimum system capacity and performance;
T-style joints are prohibited.

2.4 REFRIGERANT BRANCH UNITS

A. Outdoor unit interface to handle two or more indoor units required to do automatic off-season
heating and cooling changeover.

B. Concealed box consisting internally-piped refrigeration loops, subcooling heat exchanger, and
other devices coordinated by electronic valves to facilitate off-season load management
between outdoor and indoor units.

C. Minimum Requirements:
1. Control direction of refrigerant flow using electronic expansion valves; use of solenoid

valves for changeover and pressure equalization is not permitted due to refrigerant noise;
use of multi-port branch selector boxes is not permitted unless spare ports are provided
for redundancy.

2. Provide one electronic expansion valve for each downstream indoor unit served except
when multiple indoor units are connected, provide balancing joints in downstream piping
to keep total capacity within branch unit capacity.

3. Energize subcooling heat exchanger during simultaneous heating and cooling service.
4. Casing:  Galvanized steel sheet with flame and heat resistant foamed polyethylene sound

and thermal insulation.
5. Refrigerant Connections:  Braze type.
6. Condensate Drainage:  Provide unit that does not require condensate drainage.
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2.5 INDOOR UNITS

A. Minimum Unit Requirements:
1. DX Evaporator Coil:

a. Copper tubes expanded into aluminum fins to form a mechanical bond; waffle louver
fin and high heat exchange, rifled bore tube design; factory tested.

b. 2-, 3-, or 4-row cross fin design with 14 to 17 fins per inch and flare end-connections.
c. Provide thermistor on liquid and gas lines wired into local controller.
d. Refrigerant circuits factory-charged with dehydrated air for field charging.

2. Fan Section:
a. Variable or three-speed ECM fan with automatic airflow adjustment; external static

pressure selectable during commissioning.
b. Thermally protected, direct-drive motor with statically and dynamically balanced fan

blades.
c. Minimum-adjustable external static pressure 0.32 in-wc; provide for mounting of

field-installed ducts.
3. Local Unit Controls:

a. Temperature Control:  Return air control using thermistor tied to computerized
Proportional-Integral-Derivative (PID) control of superheat.

b. Temperature Zones:
1) Single Indoor Unit:  Set served space(s) as the local temperature zone.
2) Multiple Indoor Units:  For large zones, group and coordinate related indoor

units  with served spaces as the local temperature zone with each indoor unit as
sub-zone.

4. Return Air Filter:
5. Condensate:

a. Built-in condensate drain pan with PVC drain connection for drainage.
b. Units With Built-In Condensate Pumps:  Provide condensate safety shutoff and

alarm.
c. Units Without Built-In Condensate Pump:  Provide built-in condensate float switch

and wiring connections.
6. Cabinet Insulation:  Sound absorbing foamed polystyrene and polyethylene insulation.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install refrigerant piping in accordance with equipment manufacturer's instructions.

C. Perform wiring in accordance with NFPA 70, National Electric Code (NEC).

D. Coordinate with installers of systems and equipment connecting to this system.

3.2 SYSTEM STARTUP

A. Prepare and start equipment and system in accordance with manufacturer's instructions and
recommendations.

B. Adjust equipment for proper operation within manufacturer's published tolerances.
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3.3 CLEANING

A. Clean exposed components of dirt, finger marks, and other disfigurements.

3.4 COMMISSIONING

A. See Section 23 08 00 - Commissioning of HVAC for additional requirements.

B. Execute mechanical system commissioning as indicated on Section 23 08 00.

3.5 PROTECTION

A. Protect installed components from subsequent construction operations.

B. Replace exposed components broken or otherwise damaged beyond repair.
END OF SECTION
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SECTION 23 82 00
CONVECTION HEATING AND COOLING UNITS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Hydronic or steam cabinet unit heaters.

B. Fan-coil units.

1.2 REFERENCE STANDARDS

A. AHRI Directory of Certified Product Performance - Air-Conditioning, Heating, and Refrigeration
Institute (AHRI); current edition at www.ahrinet.org.

B. AHRI 440 - Performance Rating of Room Fan-Coils; 2008.

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

D. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2018.

1.3 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide typical catalog of information including arrangements.

C. Shop Drawings:
1. Indicate cross sections of cabinets, grilles, bracing and reinforcing, and typical elevations.
2. Indicate air coil and frame configurations, dimensions, materials, rows, connections, and

rough-in dimensions.

D. Warranty:  Submit manufacturer's warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

1.5 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

PART 2  PRODUCTS

2.1 HYDRONIC CABINET UNIT HEATERS

A. Provide products listed, classified, and labeled by Underwriters Laboratories Inc. (UL), Intertek
(ETL), or testing firm acceptable to Authority Having Jurisdiction as suitable for the purpose
indicated.

B. Coils:
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1. Evenly spaced aluminum fins mechanically bonded to copper tubes.

C. Cabinet:  Minimum 16 gauge, 0.0598 inch thick sheet steel front panel with exposed corners
and edges rounded, easily removed panels, glass fiber insulation, integral air outlet, and inlet
grilles.

D. Finish:  Factory applied baked primer coat on visible surfaces of enclosure or cabinet.

E. Fans:  Centrifugal forward-curved double-width wheels, statically and dynamically balanced,
direct driven.

F. Motor:  Tap wound multiple speed permanent split capacitor with sleeve bearings, resiliently
mounted.

G. Control:  Factory wired, solid state, infinite speed control, located in cabinet.

H. Filter:  Easily removed, 1 inch thick glass fiber throw-away type, located to filter air before coil.

2.2 FAN-COIL UNITS

A. Performance Data and Safety Requirements:
1. Unit capacities certified in accordance with AHRI 440.
2. Provide products listed, classified, and labeled by Underwriters Laboratories Inc. (UL),

Intertek (ETL), or testing firm acceptable to Authority Having Jurisdiction as suitable for
the purpose indicated.

3. Insulation to comply with NFPA 90A requirements for flame spread and smoke
generation.

4. Equipment wiring to comply with requirements of NFPA 70.

B. Required Directory Listings:  AHRI Directory of Certified Product Performance -
Air-Conditioning, Heating, and Refrigeration Institute (AHRI).

C. Coils:
1. Evenly spaced aluminum fins mechanically bonded to copper tubes.
2. Water Coil:  Suitable for working temperatures not less than 200 degrees F.
3. Provide drain pan under cooling coil easily removable for cleaning.

D. Finish:  Factory applied baked primer coat on visible surfaces of enclosure or cabinet.

E. Fans:  Centrifugal forward-curved double-width wheels, statically and dynamically balanced,
direct driven.

F. Motor:  Tap wound multiple speed permanent split capacitor with sleeve bearings, resiliently
mounted.

G. Controls:
1. Provide units with control valves furnished by the automatic temperature controls

manufacturer.

H. Filter:  Easily removed 1 inch thick glass fiber throw-away type, located to filter air before coil.

I. Fresh Air Dampers:  Where indicated, automatic type, set to allow maximum of 25 percent
fresh air to enter space.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that surfaces are suitable for installation.
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B. Verify that field measurements are as indicated on drawings.

3.2 INSTALLATION

A. Install in accordance with manufacturer's recommendations.

B. Install equipment exposed to finished areas after walls and ceilings are finished and painted.

C. Do not damage equipment or finishes.

D. Cabinet Unit Heaters:
1. Install as indicated.
2. Coordinate to ensure correct recess size for recessed units.

E. Fan-Coil Units:
1. Install as indicated.
2. Coordinate to ensure correct recess size for recessed units.

3.3 CLEANING

A. After construction and painting is completed, clean exposed surfaces of units.

B. Vacuum clean coils and inside of units.

C. Touch-up marred or scratched surfaces of factory-finished cabinets using finish materials
furnished by the manufacturer.

D. Install new filters.

3.4 PROTECTION

A. Provide finished cabinet units with protective covers during the balance of construction.
END OF SECTION
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SECTION 26 05 00
COMMON WORK RESULTS FOR ELECTRICAL

PART 1  GENERAL

1.1 SECTION INCLUDES

A. General requirements applicable to all components and systems included in Electric Work
Prime Contract

B. Products Installed but Not Furnished Under This Section

C. Make all electrical connections to equipment shown on Drawings and furnished by other Prime
Contractors.   Obtain approved wiring diagrams and location drawings for roughing in and final
connections from Prime Contractor furnishing equipment. Provide disconnect switches, push
button stations, and similar components, required but not furnished with equipment as shown
on Drawings.

1.2 RELATED REQUIREMENTS

A. Section 01 30 00 - Administrative Requirements:

B. Section 01 70 00 - Execution and Closeout Requirements:  Additional requirements for
alterations work.

C. Section 01 78 00 - Closeout Submittals:  Project record documents.

1.3 REFERENCES

A. AIA American Institute of Architects

B. AISC American Institute of Steel Construction

C. ANSI American National Standards Institute

D. ASTM American Society of Testing Materials

E. IEEE Institute of Electric and Electronic Engineers

F. IES Illuminating Engineering Society

G. NBFU National Board of Fire Underwriters

H. NEC National Electric Code

I. NEMA National Electrical Manufacturers' Association

J. NETA International Electrical Testing Association

K. NFPA National Fire Protection Association

L. UL Underwriters' Laboratories, Inc.

1.4 SYSTEM DESCRIPTIONS

A. Design Requirements - Provide complete systems, properly tested, balanced, and ready for
operation including necessary details, items and accessories although not expressly shown or
specified, including (but not limited to):
1. All wiring and conduit for work specified in Project Manual and shown on Drawings.
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2. All electrical devices and equipment for work specified in Project Manual and shown on
Drawings.

B. Systems included, but not limited to:
1. Electrical Distribution
2. Electrical Connections
3. Electric Layouts:  Arrange all panels, disconnect switches, enclosed breakers, equipment,

raceways, and similar components neatly, orderly and symmetrically.    Provide 3/4-inch
plywood backboards  for all surface mounted panels, disconnect switches, enclosed
breakers, and similar equipment.  Arrangements shown on Drawings are diagrammatic
only; provide and adjust raceways, wiring, and other components as required.

4. Power Interruptions and Scheduled Outages:  Coordinate scheduling of all power
interruptions and outages with Owner.  EC shall confirm with Owner prior to interruption of
power, which building systems are considered critical and must remain operational during
the interruption.  If a scheduled power outage is to extend beyond one standard workday,
EC shall provide temporary power to operate critical building systems (including, but not
limited to fire alarm system, security system, building access control system, and building
energy management control system).

1.5 QUALITY ASSURANCE

A. Codes and Standards:  Comply with all applicable Federal, State and Local Building and
Electrical Codes, Laws, Ordinances, and Regulations, and comply with all applicable NFPA,
National Electrical Code and Utility Company requirements and regulations. Provide
Underwriter's Laboratory Seal on all materials.

B. Permits and Inspections: Obtain all approvals, tests, and inspections required by Architect,
Engineer, Local Electrical Inspector, agent or agency specified in Project Manual, or National,
State, or Local Codes and Ordinances.

C. Schedule electrical inspection by a third party inspection agency, such as New York State
Board of Fire Underwriters or equivalent, acceptable to the local authority having jurisdiction,
and submit final inspection certificate to Architect.

D. Furnish all materials and labor necessary for tests and pay all costs associated with tests and
inspections.

E. Conduct all tests under load for load balancing and where required by Codes, Regulations,
Ordinances, or Technical Specification.

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

1.6 DELIVERY, STORAGE, AND HANDLING

A. Take all reasonable precautions to store materials and products to protect finishes and not
permit dust and dirt to penetrate equipment.

B. Replace all equipment damaged beyond reasonable repair as required by Architect.

C. Refinish any equipment with marks, stains, scratches, dents, etc., as required by Architect.

1.7 COORDINATION OF WORK

A. New Construction
1. Openings, Chases, Recesses, Sleeves, Lintels and Bucks (required for admission of

Electric Work Prime Contract systems and components): Coordinate requirements with
General Work Prime Contractor for inclusion in General Work Prime Contract.  Furnish all
necessary information (e.g. locations and sizes) to General Work Prime Contractor in
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ample time for installation of systems and components included in Electric Work Prime
Contract.

2. Anchor Bolts: Deliver to General Work Prime Contractor all anchor bolts required for
Electric Work Prime Contract construction that are to be installed in construction included
in General Work Prime Contract.

3. Locate settings, check locations as installation in General Work Prime Contract
progresses, and provide templates or holding fixtures as required to maintain proper
accuracy.

B. Existing Construction:  Unless otherwise specified, employ General Work Prime Contractor for
all cutting, patching, repairing and replacing of general work required for installation of systems
and components included in Electric Work Prime Contract.  Secure approval before cutting.
1. Anchor Bolts:  Deliver to General Work Prime Contractor all anchor bolts required for

Electric Work Prime Contract construction that are to be installed in construction included
in General Work Prime Contract.  Provide templates or holding fixtures as required to
maintain proper accuracy.

2. Rough Openings in Roofs: Refer to Section 01 70 00 - Execution and Closeout
Requirements.

1.8 ALTERATION PROCEDURES

A. In locations where existing non-TCLP compliant fluorescent lamps are to be removed, all
removals and disposal shall be in strict accordance with Section 01 35 17 - Alteration Project
Procedures, and Section 01 74 19 - Construction Waste Management and Disposal; Landfill
diversion proposals; Waste Disposal Reports shall be done as part of Electrical Work Prime
Contract.

B. In locations where existing devices are indicated to be disconnected and removed and existing
circuit is not scheduled to be reused:
1. Remove circuit conductors back to source.
2. Modify panel directory for that circuit.
3. Remove all existing exposed and accessible conduit
4. Provide blank cover plate over existing recessed junction boxes or back boxes. Paint

cover plates in finished areas to match existing room finish.
5. Patch and paint existing walls where disturbed by the electrical demolition. Refer to

Section 01 35 17 - Alteration Project Procedures for additional requirements for patching
and painting.

C. In locations where existing devices are to remain in place, ensure circuits feeding such devices
remain operational.  Modify existing circuits as required to allow new construction to occur and
to maintain all necessary circuitry to existing devices.

D. In locations where entire existing system is being removed or modified:
1. Refer to individual system specification sections for Documentation and Testing

Requirements prior to any alteration work on any system.
2. Take all necessary measures to ensure that down time will not compromise safety
3. Notify Owner, Architect and all other Prime Contractors not less than 2 weeks prior to

interruptions in service.
4. Coordinate work schedule to minimize duration of system outage during hours when

building is occupied.
5. Refer to Section 01 30 00 - Administrative Requirements for additional information and

requirements.

1.9 SUBMITTALS

A. Comply with requirements of Section 01 30 00 - Submittal Procedures and as modified below. 
Refer to submittal listing in each section for specific items required.
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B. Factory-Finished Surfaces: On all submittals, indicate standard factory color.  Where more
than one color is available, selection made by Architect from manufacturer's full range of
colors.

C. Contract Closeout Submittals:  Comply with requirements of Section 01 78 00, including
submission of operating and maintenance instructions as item in "Electric Work Instructions"
manual described in that section.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.1 CUTTING AND PATCHING

A. Furnish and install all sleeves, inserts, panels, raceways, boxes, etc., ahead of general
construction work and maintain Contractor personnel at Site during installation of general
construction work to be responsible for and to maintain these items in position.

B. Unless otherwise noted elsewhere in Contract Documents, bear expense of all cutting,
patching, repairing or replacing of work of other trades made necessary by any fault, error or
tardiness on part of Electrical Work Prime Contract or damage done by Electric Work Prime
Contract. Employ and pay Prime Contractor whose work is involved.     .

C. Do not cut waterproofed floors or walls for admission of any equipment or materials and do not
pierce any structural members without written permission.

3.2 DEMONSTRATION OF COMPLETE ELECTRICAL SYSTEMS

A. Thoroughly demonstrate and instruct Owner's designated representative in care and operation
of all electrical systems and equipment furnished and installed in Electric Work Prime
Contract.

B. System Operator:  Maintain competent operator at building for at least 2 days in 2 consecutive
weeks after Owner takes occupancy of major parts of building to operate systems and
equipment in presence of Owner's representative.

C. Factory Representative: In addition to demonstration and instruction specified above, provide
technically qualified factory representatives from manufacturers of major equipment, to train
Owner's representatives in care and operation of applicable products as specified in applicable
technical sections of Division 26.

D. Coordinate and schedule time and place of all training through the Architect at the Owner’s
convenience.

E. Submit letters attesting to satisfactory completion of all instructions, including date of
completion of instruction, names of persons in attendance and signature of Owner’s authorized
representative

F. Architect's representative must be present when Owner's representatives participate in
instruction.

G. The following equipment and systems are included:
1. Emergency generator
2. Lighting dimming systems
3. Fire alarm system
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3.3 CLEANING AND REPAIR

A. Clean and repair existing materials and equipment that remain or that are to be reused.

B. Provide full inspection of exposed finishes.

C. Remove burrs, dirt, and construction debris.

D. Repair damaged surfaces including chips, scratches, and abrasions.  Damp Rag clean all
electrical equipment, panels, boxes, and accessories.

END OF SECTION
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SECTION 26 05 05
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical demolition.

1.2 RELATED REQUIREMENTS

A. Section 01 70 00 - Execution and Closeout Requirements:  Additional requirements for
alterations work.

PART 2  PRODUCTS

2.1 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual sections.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that abandoned wiring and equipment serve only abandoned facilities.

B. Demolition drawings are based on casual field observation and existing record documents.

C. Report discrepancies to Architect before disturbing existing installation.

D. Beginning of demolition means installer accepts existing conditions.

3.2 PREPARATION

A. Disconnect electrical systems in walls, floors, and ceilings to be removed.

B. Coordinate utility service outages with utility company.

C. Provide temporary wiring and connections to maintain existing systems in service during
construction.  When work must be performed on energized equipment or circuits, use
personnel experienced in such operations.

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Remove, relocate, and extend existing installations to accommodate new construction.

B. Remove abandoned wiring to source of supply.

C. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling
finishes.  Cut conduit flush with walls and floors, and patch surfaces.
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D. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that
are not removed.

E. Disconnect and remove abandoned panelboards and distribution equipment.

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

G. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other
accessories.

H. Repair adjacent construction and finishes damaged during demolition and extension work.

I. Maintain access to existing electrical installations that remain active.  Modify installation or
provide access panel as appropriate.

3.4 CLEANING AND REPAIR

A. See Section 01 74 19 - Construction Waste Management and Disposal for additional
requirements.

B. Clean and repair existing materials and equipment that remain or that are to be reused.

C. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace
damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit
directory showing revised circuiting arrangement.

END OF SECTION
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SECTION 26 05 13
MEDIUM-VOLTAGE CABLES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Medium voltage cable.

B. Cable accessories.

1.2 RELATED REQUIREMENTS

A. Section 26 05 53 - Identification for Electrical Systems.

1.3 REFERENCE STANDARDS

A. IEEE C2 - National Electrical Safety Code; 2017.

B. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical
Energy; 2009.

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

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide for cable, terminations, and accessories.

1.5 QUALITY ASSURANCE

A. Comply with NFPA 70.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience and with service facilities within
100 miles of Project.

C. Installer Qualifications:  Authorized installer of specified manufacturer with service facilities
within 100 miles of Project.

D. Products:  Listed, classified, and labeled as suitable for the purpose intended.

PART 2  PRODUCTS

2.1 MEDIUM-VOLTAGE CABLE

A. Manufacturers:
1. General Cable Technologies Corporation:  www.generalcable.com/#sle.
2. Okonite:  www.okonite.com/#sle.
3. Southwire Company:  www.southwire.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Medium Voltage Cable:  NEMA WC 70 rubber insulated cable.
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1. Voltage:  15 kV, grounded.
2. Conductor:  Copper, concentric, stranded, with foil conductor shield.
3. Construction:  Single conductor with metal wire insulation shielding.

2.2 CABLE  ACCESSORIES

A. Manufacturers:
1. 3M:  www.3m.com/#sle.
2. TE Connectivity; Raychem Products:  www.te.com/#sle.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that conduit, duct, trench, or manholes are ready to receive cable.

B. Verify that field measurements are as indicated.

C. Verify routing and termination locations of cable bank prior to rough-in.

D. Cable routing is shown in approximate locations unless dimensioned.  Route as required to
complete wiring system.

3.2 INSTALLATION

A. Avoid abrasion and other damage to cables during installation.

B. Use suitable lubricants and pulling equipment.

C. Sustain cable pulling tensions and bending radii below recommended limits.

D. Ground cable shield at each termination and splice.

E. Install cables in manholes along wall providing longest route.

F. Arrange cable in manholes to avoid interference with duct entrances.

3.3 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect exposed cable sections for physical damage.

C. Inspect cable for proper connections as indicated.

D. Inspect shield grounding, cable supports, and terminations for proper installation.

3.4 PROTECTION

A. Protect installed cables from entrance of moisture.
END OF SECTION
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Single conductor building wire.

B. Metal-clad cable.

C. Wire and cable for 600 volts and less.

D. Wiring connectors.

E. Electrical tape.

F. Heat shrink tubing.

G. Oxide inhibiting compound.

H. Wire pulling lubricant.

I. Cable ties.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 26 05 05 - Selective Demolition for Electrical:  Disconnection, removal, and/or
extension of existing electrical conductors and cables.

C. Section 26 05 26 - Grounding and Bonding for Electrical Systems:  Additional requirements for
grounding conductors and grounding connectors.

D. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

1.3 REFERENCE STANDARDS

A. 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.

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

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

D. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes; 2010 (Reapproved 2014).

E. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Subsequent Insulation; 2004 (Reapproved 2014).

F. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape; 2017.
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G. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes; 2013.

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

I. NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC); 2012.

J. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical
Energy; 2009.

K. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2017.

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

M. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.

N. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.

O. UL 267 - Outline of Investigation for Wire-Pulling Compounds; Most Recent Edition, Including
All Revisions.

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

Q. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.

R. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

S. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,
Including All Revisions.

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

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other

sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

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

3. Notify Architect of any conflicts with or deviations from Contract Documents.  Obtain
direction before proceeding with work.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors
and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

C. Manufactured Wiring System Shop Drawings:  Provide plan views indicating proposed system
layout with components identified; indicate branch circuit connections.

D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

E. Project Record Documents:  Record actual installed circuiting arrangements. Record actual
routing for underground circuits.
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1.6 QUALITY ASSURANCE

A. Comply with all requirements of the Energy Conservation Construction Code in the State of
New York, including but not limited to US Department of Energy, IECC 2018, and ASHRAE
90.1, including all updates, revisions and amendments.

B. Comply with requirements of NFPA 70.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 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. Concealed Dry Interior Locations:  Use only building wire with Type THHN/THWN insulation in
raceway or metal clad cable.

E. Exposed Dry Interior Locations:  Use only building wire with Type THHN/THWN insulation in
raceway.

F. Above Accessible Ceilings:  Use only building wire with Type THHN/THWN insulation in
raceway or metal clad cable.

G. Wet or Damp Interior Locations:  Use only building wire with Type THHN/THWN insulation in
raceway.

H. Exterior Locations:  Use only building wire with Type THHN/THWN insulation in raceway.

I. Underground Installations:  Use only building wire with Type THHN/THWN insulation in
raceway.

J. Use solid conductors for all 12 AWG circuits.  Use stranded conductors only for 10 AWG and
larger.

K. Use conductor not smaller than 16 AWG for control circuits.

L. Use 10 AWG stranded conductors for 20 ampere, 120 volt branch circuits longer than 75 feet.

M. Use 10 AWG stranded conductors for 20 ampere, 277 volt branch circuits longer than 150
feet.
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2.2 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

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

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

C. Provide new conductors and cables manufactured not more than one year prior to installation.

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

E. Comply with NEMA WC 70.

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

G. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.

H. Conductors for Grounding and Bonding:  Also comply with Section 26 05 26.

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

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

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

3. Tinned Copper Conductors:  Comply with ASTM B33.

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

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

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

L. 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. 240/120 V, 1 Phase, 3 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Neutral/Grounded:  White.
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d. Equipment Ground, All Systems:  Green.

2.3 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:
1. Copper Building Wire:

a. Cerro Wire LLC:  www.cerrowire.com/#sle.
b. Encore Wire Corporation:  www.encorewire.com/#sle.
c. General Cable Technologies Corporation:  www.generalcable.com/#sle.
d. Industrial Wire & Cable, Inc:  www.iewc.com.
e. Southwire Company:  www.southwire.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  Single conductor insulated wire.

C. Insulation Voltage Rating:  600 V.

D. Insulation:
1. Copper Building Wire:  Type THHN/THWN.

2.4 METAL-CLAD CABLE

A. Manufacturers:
1. AFC Cable Systems Inc:  www.afcweb.com/#sle.
2. Encore Wire Corporation:  www.encorewire.com/#sle.
3. Southwire Company:  www.southwire.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

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

C. Insulation Voltage Rating:  600 V.

D. Insulation:  Type THHN or THHN/THWN.

E. Provide dedicated neutral conductor for each phase conductor.

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

G. Armor:  Steel, interlocked tape.

H. Provide PVC jacket applied over cable armor for exterior installations, or where indicated or
required for environment of installed location.

2.5 WIRING CONNECTORS

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

B. Connectors for Grounding and Bonding:  Comply with Section 26 05 26.

C. Wiring Connectors for Splices and Taps:
1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors.
2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors; split bolt type.

a. Tape uninsulated conductors and connector with electrical tape to 150 percent of
insulation rating of conductor.

D. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible
temperature rise.
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E. 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. Copper Conductors 6 AWG and larger:  Use mechanical connectors where connectors

are required.
4. Stranded Conductors:  Use crimped terminals for connections to terminal screws.

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

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

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

a. 3M:  www.3m.com/#sle.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

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

a. Burndy LLC:  www.burndy.com/#sle.
b. Thomas & Betts Corporation:  www.tnb.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

J. Compression Connectors:  Provide circumferential type crimp configuration.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com/#sle.
b. Thomas & Betts Corporation:  www.tnb.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

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

a. Burndy LLC:  www.burndy.com/#sle.
b. Thomas & Betts Corporation:  www.tnb.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2.6 ACCESSORIES

A. Electrical Tape:
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

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

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

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

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
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5. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum thickness of 125
mil; suitable for continuous temperature environment up to 176 degrees F.

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

B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Thomas & Betts Corporation:  www.tnb.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

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

a. Burndy LLC:  www.burndy.com/#sle.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Wire Pulling Lubricant:
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Listed and labeled as complying with UL 267.
3. Suitable for use with conductors/cables and associated insulation/jackets to be installed.
4. Suitable for use at installation temperature.

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

a. Burndy LLC:  www.burndy.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that interior of building has been protected from weather.

B. Verify that work likely to damage wire and cable has been completed.

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

D. Verify that field measurements are as indicated.

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

3.2 PREPARATION

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

3.3 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
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2. When circuit destination is indicated without specific routing, determine exact routing
required.

3. Include circuit lengths required to install connected devices within 10 ft of location
indicated.

4. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
5. 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.

6. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors
among single phase branch circuits of different phases installed in the same raceway is
not permitted.  Provide dedicated neutral/grounded conductor for each individual branch
circuit.

7. Provide oversized neutral/grounded conductors where indicated and as specified below.
a. Provide 200 percent rated neutral for feeders fed from K-rated transformers.
b. Provide 200 percent rated neutral for feeders serving panelboards with 200 percent

rated neutral bus.

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

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

D. Install metal-clad cable (Type MC) in accordance with NECA 120.

E. 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.

F. Exposed Cable Installation (only where specifically permitted):
1. Route cables parallel or perpendicular to building structural members and surfaces.
2. Protect cables from physical damage.

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.
1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support

system. Do not provide support from ceiling grid or allow conductors and cables to lay on
ceiling tiles.

2. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds
permissible limits.

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.
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J. Install conductors with a minimum of 12 inches 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. Mechanical Connectors:  Secure connections according to manufacturer's recommended

torque settings.
6. 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 electrical tape.

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.
a. For connections with insulating covers, 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. Identify conductors and cables in accordance with Section 26 05 53.  Identify each conductor
with its circuit number or other designation indicated.

R. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

S. Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

3.4 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance
test is 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 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

D. Ground rod electrodes.

1.2 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Additional
requirements for conductors for grounding and bonding, including conductor color coding.

B. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

1.3 REFERENCE STANDARDS

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

B. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2007.

C. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2017.

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

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

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Verify exact locations of underground metal water service pipe entrances to building.
2. Coordinate the work with other trades to provide steel reinforcement complying with

specified requirements for concrete-encased electrode.
3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

B. Sequencing:
1. Do not install ground rod electrodes until final backfill and compaction is complete.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.

C. Project Record Documents:  Record actual locations of grounding electrode system
components and connections.
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D. Certificate of Compliance:  Indicate approval of installation by authority having jurisdiction.

1.6 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.

1.7 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 GROUNDING AND BONDING REQUIREMENTS

A. Existing Work:  Where existing grounding and bonding system components are indicated to be
reused, they may be reused only where they are free from corrosion, integrity and continuity
are verified, and where acceptable to the authority having jurisdiction.

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

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

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

E. Grounding System Resistance:
1. Achieve specified grounding system resistance under normally dry conditions unless

otherwise approved by Architect. Precipitation within the previous 48 hours does not
constitute normally dry conditions.

2. Grounding Electrode System:  Not greater than 5 ohms to ground, when tested according
to IEEE 81 using "fall-of-potential" method.

F. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form

grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical

damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

2. Metal Underground Water Pipe(s):
a. Provide connection to underground metal domestic and fire protection (where

present) water service pipe(s) that are in direct contact with earth for at least 10 feet
at an accessible location not more than 5 feet from the point of entrance to the
building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.
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c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

3. Concrete-Encased Electrode:
a. Provide connection to concrete-encased electrode consisting of not less than 20 feet

of steel reinforcing bars embedded within concrete foundation or footing that is in
direct contact with earth in accordance with NFPA 70.

4. Ground Ring:
a. Where location is not indicated, locate ground ring conductor at least 24 inches

outside building perimeter foundation.
b. Provide connection from ground ring conductor to:

1) Perimeter columns of metal building frame.
2) Ground rod electrodes located at service entrance.

5. Ground Rod Electrode(s):
a. Provide three electrodes in an equilateral triangle configuration unless otherwise

indicated or required.
b. Space electrodes not less than 10 feet from each other and any other ground

electrode.
c. Where location is not indicated, locate electrode(s) at least 5 feet outside building

perimeter foundation as near as possible to electrical service entrance; where
possible, locate in softscape (uncovered) area.

6. Provide additional ground electrode(s) as required to achieve specified grounding
electrode system resistance.

G. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic

equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This
includes, but is not limited to:
a. Metal water piping where not already effectively bonded to metal underground water

pipe used as grounding electrode.
b. Metal gas piping.

8. Provide bonding for interior metal air ducts.
9. Provide bonding for metal building frame.
10. Provide bonding for metal siding not effectively bonded through attachment to metal

building frame.
11. Provide bonding and equipment grounding for pools and fountains and associated

equipment in accordance with NFPA 70.

2.2 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 26 05 26:
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).
2. Wire: Stranded Copper.

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 bronze mechanical connectors for accessible

connections.
a. Exceptions:

1) Use exothermic welded connections for connections to metal building frame.
4. Manufacturers - Mechanical and Compression Connectors:

a. Burndy LLC:  www.burndy.com/#sle.
b. Copperweld: www.copperweld.com.
c. Erico International: www.erico.com.
d. O-Z Gedney: www.emerson.com.
e. Thomas & Betts Corporation:  www.tnb.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

5. Manufacturers - Exothermic Welded Connections:
a. Copperweld: www.copperweld.com.
b. O-Z Gedney: www.emerson.com.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Ground Rod Electrodes:
1. Comply with NEMA GR 1.
2. Material:  Copper.
3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.
4. Manufacturers:

a. Copperweld: www.copperweld.com.
b. Thomas & Betts
c. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as indicated.

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

3.2 INSTALLATION

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

B. Perform work in accordance with NECA 1 (general workmanship).
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C. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes vertically.
Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.
1. Outdoor Installations:  Unless otherwise indicated, install with top of rod 6 inches below

finished grade.

D. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

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

E. Identify grounding and bonding system components in accordance with Section 26 05 53.

3.3 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.13.

D. Perform ground electrode resistance tests under normally dry conditions. Precipitation within
the previous 48 hours does not constitute normally dry conditions.

E. Investigate and correct deficiencies where measured ground resistances do not comply with
specified requirements.

F. Submit detailed reports indicating inspection and testing results and corrective actions taken.
END OF SECTION
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

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

1.2 RELATED REQUIREMENTS

A. Section 26 05 33.13 - Conduit for Electrical Systems:  Additional support and attachment
requirements for conduits.

B. Section 26 05 33.16 - Boxes for Electrical Systems:  Additional support and attachment
requirements for boxes.

C. Section 26 51 00 - Interior Lighting:  Additional support and attachment requirements for
interior luminaires.

1.3 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2019.

D. MFMA-4 - Metal Framing Standards Publication; 2004.

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

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

1.4 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

fully cured.
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1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
channel/strut framing systems, nonpenetrating rooftop supports, and post-installed
concrete/masonry anchors.

C. Evaluation Reports:  For products specified as requiring evaluation and recognition by ICC
Evaluation Service, LLC (ICC-ES), provide current ICC-ES evaluation reports upon request.

D. Installer's qualification statement.

E. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.6 QUALITY ASSURANCE

A. Product Listing Organization Qualifications:  Organization recognized by OSHA as Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 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 the 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 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.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
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B. Conduit and Cable Supports:  Straps and clamps suitable for conduit or cable to be supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.

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

a. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Metal Channel/Strut Framing Systems:
1. Description:  Factory-fabricated, continuous-slot, metal channel/strut and associated

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

a. Indoor Dry Locations:  Use zinc-plated steel.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

4. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch.
5. Minimum Channel Dimensions:  1-5/8 inch wide by 13/16 inch high.

E. Hanger Rods:  Threaded, zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2-inch diameter.
b. Single Conduit up to 1-inch (27 mm) Trade Size:  1/4-inch diameter.
c. Single Conduit Larger than 1-inch (27 mm) Trade Size:  3/8-inch diameter.
d. Trapeze Support for Multiple Conduits:  3/8-inch diameter.
e. Outlet Boxes:  1/4-inch diameter.
f. Luminaires:  1/4-inch diameter.

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

types indicated for specified applications.
2. Concrete:  Use expansion anchors or screw anchors.
3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
4. Hollow Masonry:  Use toggle bolts.
5. Hollow Stud Walls:  Use toggle bolts.
6. Steel:  Use beam clamps or machine bolts.
7. Sheet Metal:  Use sheet metal screws.
8. Wood:  Use wood screws.
9. Powder-actuated fasteners are permitted only as follows:

a. Use only threaded studs; do not use pins.
10. Hammer-driven anchors and fasteners are not permitted.
11. Preset Concrete Inserts:  Continuous metal channel/strut and spot inserts specifically

designed to be cast in concrete ceilings, walls, and floors.
a. Manufacturer:  Same as manufacturer of metal channel/strut framing system.
b. Comply with MFMA-4.
c. Channel Material:  Use galvanized steel.
d. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch minimum base

metal thickness.
12. 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

3.1 EXAMINATION

A. Verify that field measurements are as indicated.
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B. Verify that mounting surfaces are ready to receive support and attachment components.

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

3.2 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.
a. Minimum standoff: 1 inch.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.

5. Rigidly weld support members or use hexagon-head bolts to present neat appearance
with adequate strength and rigidity.  Use spring lock washers under all nuts.

6. Install surface-mounted cabinets and panelboards with minimum of four anchors.
7. Use sheet metal channel to bridge studs above and below cabinets and panelboards

recessed in hollow partitions.

I. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage
during concrete pour.

J. Secure fasteners in accordance with manufacturer's recommended torque settings.

K. Remove temporary supports.

3.3 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for additional requirements.

B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment components.
END OF SECTION

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M


South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  26 05 33.13

CONDUIT FOR ELECTRICAL SYSTEMS
Section 26 05 33.13 Page 1

SECTION 26 05 33.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. Stainless steel rigid metal conduit (RMC).

C. Galvanized steel intermediate metal conduit (IMC).

D. Stainless steel intermediate metal conduit (IMC).

E. PVC-coated galvanized steel rigid metal conduit (RMC).

F. Flexible metal conduit (FMC).

G. Liquidtight flexible metal conduit (LFMC).

H. Galvanized steel electrical metallic tubing (EMT).

I. Stainless steel electrical metallic tubing (EMT).

J. Rigid polyvinyl chloride (PVC) conduit.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete encasement of conduits.

B. Section 07 84 00 - Firestopping.

C. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Cable assemblies
consisting of conductors protected by integral metal armor.

D. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

E. Section 26 05 29 - Hangers and Supports for Electrical Systems.

F. Section 26 05 33.16 - Boxes for Electrical Systems.

G. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

1.3 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2015.

B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S);
2015.

C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit (EIMC);
2005.

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

E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2013.

F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.
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G. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and
Intermediate Metal Conduit; 2018.

H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2013.

I. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;
2016.

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

K. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.

L. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

M. UL 6A - Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless Steel; Current
Edition, Including All Revisions.

N. UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions.

O. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

P. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

Q. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,
Including All Revisions.

R. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

S. UL 797A - Electrical Metallic Tubing - Aluminum and Stainless Steel; Current Edition, Including
All Revisions.

T. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
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.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits
and fittings.

C. Project Record Documents:  Record actual routing for conduits installed underground, conduits
embedded within concrete slabs, and conduits 2-inch (53 mm) trade size and larger.
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1.6 QUALITY ASSURANCE

A. Product Listing Organization Qualifications:  Organization recognized by OSHA as Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

B. Work shall be inspected by a local Authority Having Jurisdiction (AHJ). Contractor shall provide
certificate of inspection prior to final payment request.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2  PRODUCTS

2.1 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. Underground:
1. Under Slab on Grade:  Use galvanized steel rigid metal conduit.
2. Exterior, Direct-Buried:  Use rigid PVC conduit.
3. Exterior, Embedded Within Concrete:  Use rigid PVC conduit.
4. Where rigid polyvinyl chloride (PVC) conduit is provided, transition to galvanized steel

rigid metal conduit (RMC), stainless steel rigid metal conduit (RMC), galvanized steel
intermediate metal conduit (IMC), stainless steel intermediate metal conduit (IMC), or
schedule 80 rigid PVC conduit where emerging from underground.

5. Where rigid polyvinyl (PVC) conduit larger than 2-inch (53 mm) trade size is provided, use
galvanized steel rigid metal conduit (RMC) elbows, stainless steel rigid metal conduit
(RMC) elbows, galvanized steel intermediate metal conduit (IMC) elbows, stainless steel
intermediate metal conduit (IMC) elbows, PVC-coated galvanized steel rigid metal conduit
(RMC) elbows, or concrete-encased PVC elbows for bends.

D. Embedded Within Concrete:
1. Within Slab on Grade:  Use rigid PVC conduit.
2. Within Slab Above Ground:  Use rigid PVC conduit.
3. Within Concrete Walls Above Ground:  Use rigid PVC conduit.
4. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal

conduit (RMC), stainless steel rigid metal conduit (RMC), galvanized steel intermediate
metal conduit (IMC), stainless steel intermediate metal conduit (IMC), or galvanized steel
electrical metallic tubing (EMT) where emerging from concrete.

E. Concealed Within Masonry Walls:  Use electrical metallic tubing (EMT).

F. Concealed Within Hollow Stud Walls:  Use electrical metallic tubing (EMT).

G. Concealed Above Accessible Ceilings:  Use electrical metallic tubing (EMT).

H. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit (RMC), stainless
steel rigid metal conduit (RMC), galvanized steel intermediate metal conduit (IMC), stainless
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steel intermediate metal conduit (IMC), galvanized steel electrical metallic tubing (EMT), or
stainless steel electrical metallic tubing (EMT).

I. Exposed, Interior, Not Subject to Physical Damage:  Use electrical metallic tubing (EMT).

J. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit.
1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 8 feet, except within electrical and communication rooms or
closets.

K. Exposed, Exterior:  Use galvanized steel rigid metal conduit.

L. Flexible Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit
(FMC).
1. Maximum Length:  6 feet.

M. 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 unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Transformers.
b. Motors.

N. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit (FMC), galvanized
steel electrical metallic tubing (EMT), or stainless steel electrical metallic tubing (EMT).

2.2 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. Minimum Conduit Size, Unless Otherwise Indicated:
1. Branch Circuits:  3/4 inch (21 mm) trade size.
2. Branch Circuit Homeruns:  3/4-inch trade size.
3. Flexible Connections to Luminaires:  1/2 inch (16 mm) trade size.
4. Underground, Interior:  3/4-inch trade size.
5. Underground, Exterior:  3/4 inch (21 mm) trade size.

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

2.3 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:
1. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.com/#sle.
2. Picoma: www.picoma.com.
3. Wheatland Tube, a division of Zekelman Industries:  www.wheatland.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

C. Fittings:
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1. Manufacturers:
2. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled

as complying with UL 514B or UL 6.
3. Material:  Use steel.
4. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including

set screw and compression/gland types, are not permitted.

2.4 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.

2.5 GALVANIZED 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.
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.

2.6 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.

2.7 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl
chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with
UL 6.

B. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil, 0.040 inch.

C. PVC-Coated Boxes and Fittings:
1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.
2. Nonhazardous Locations:  Use boxes and fittings listed and labeled as complying with UL

514A, UL 514B, or UL 6.
3. Material:  Use steel or malleable iron.
4. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil, 0.040 inch.

D. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), minimum
thickness of 15 mil, 0.015 inch.
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2.8 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:
1. AFC Cable Systems, Inc:  www.afcweb.com/#sle.
2. Electri-Flex Company:  www.electriflex.com/#sle.
3. International Metal Hose:  www.metalhose.com/#sle.

B. Description:  NFPA 70, Type FMC standard-wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems.

C. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B.
2. Material:  Use steel or malleable iron.

2.9 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers:
1. AFC Cable Systems, Inc:  www.afcweb.com/#sle.
2. Electri-Flex Company:  www.electriflex.com/#sle.
3. International Metal Hose:  www.metalhose.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings, LLC:  www.bptfittings.com/#sle.
b. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use aluminum.

2.10 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:
1. Allied Tube & Conduit:  www.alliedeg.com/#sle.
2. Nucor Tubular Products:  www.nucortubular/#sle.
3. Wheatland Tube Company:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with
ANSI C80.3 and listed and labeled as complying with UL 797.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings, LLC:  www.bptfittings.com/#sle.
b. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.
c. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel.
4. Connectors and Couplings:  Use set-screw type.

a. Do not use indenter type connectors and couplings.
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2.11 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. Connectors and Couplings:  Use compression/gland or set-screw type.

2.12 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Manufacturers:
1. Cantex Inc:  www.cantexinc.com/#sle.
2. JM Eagle:  www.jmeagle.com/#sle.
3. Picoma: www.picoma.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 80 unless otherwise indicated;
rated for use with conductors rated 90 degrees C, schedule 40 not permitted.

C. Fittings:
1. Manufacturer:  Same as manufacturer of conduit to be connected.
2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with

UL 651; material to match conduit.

2.13 ACCESSORIES

A. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit
and fittings to be installed.

B. Pull Strings: Use nylon or polyester tape with average breaking strength of not less than 1,250
lbf.

C. Sealing Compound for Hazardous/Classified Location Sealing Fittings:  Listed for use with
particular fittings to be installed.

D. Sealing Systems for Concrete Penetrations:
1. Sleeves:  Provide water stop ring or cement coating that bonds to concrete to prevent

water infiltration.
2. Rate for minimum of 40 psig; suitable for sealing around conduits to be installed.

E. Bore Spacers:  Nonmetallic; designed for maintaining conduit/duct spacing for installation
within casing; furnished with roller wheels to facilitate installation, openings to facilitate grout
flow, and  holes for stabilization cable; suitable for casing and conduit/duct arrangement to be
installed.
1. Products:

a. Advance Products & Systems, LLC; Bore Spacers:  www.apsonline.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.
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B. Verify that mounting surfaces are ready to receive conduits.

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

3.2 INSTALLATION

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

B. Where conduit is installed on an existing wall, paint conduit to match the wall finish.

C. Install conduit in accordance with NECA 1.

D. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.

E. Install intermediate metal conduit (IMC) in accordance with NECA 101.

F. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by
manufacturer.

G. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.

H. Conduit Routing:
1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact routing

required.
3. 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. Conduits installed underground or embedded in concrete may be routed in shortest
possible manner unless otherwise indicated. Route other conduits parallel or
perpendicular to building structure and surfaces, following surface contours where
practical.

6. Arrange conduit to maintain adequate headroom, clearances, and access.
7. Arrange conduit to provide no more than the equivalent of three 90 degree bends

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.
10. Maintain minimum clearance of 6 inches between conduits and piping for other systems.
11. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This

includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

12. Group parallel conduits in same area on common rack.

I. Conduit Support:
1. Secure and support conduits in accordance with NFPA 70 using suitable supports and

methods approved by authorities having jurisdiction; see Section 26 05 29.
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.
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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 of spring steel conduit clips for support of conduits is not permitted.
9. Use of wire for support of conduits is not permitted.

J. Connections and Terminations:
1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized

steel conduits prior to making connections.
2. Where two threaded conduits must be joined and neither can be rotated, use three-piece

couplings or split couplings. Do not use running threads.
3. Use suitable adapters where required to transition from one type of conduit to another.
4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid

into connectors.
5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock

nuts for dry locations and raintight hubs for wet locations.
6. 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.

K. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and

grade beams, without approval of Structural Engineer.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. 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 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 07 84 00.

L. Embedment Within Structural Concrete Slabs (only where approved by Structural Engineer):
1. Secure conduits to prevent floating or movement during pouring of concrete.

M. Concrete Encasement:  Where conduits not otherwise embedded within concrete are indicated
to be concrete-encased, provide minimum concrete cover of 3 inches on all sides unless
otherwise indicated; see Section 03 30 00.

N. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit

installed above ground to compensate for thermal expansion and contraction.
3. Where conduits are subject to earth movement by settlement or frost.

O. 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.
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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.

P. 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 at each end.

Q. Provide grounding and bonding; see Section 26 05 26.

R. Identify conduits; see Section 26 05 53.

3.3 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for additional requirements.

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

C. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or
abrasions, repair in accordance with manufacturer's instructions.

D. Correct deficiencies and replace damaged or defective conduits.

3.4 CLEANING

A. Clean interior of conduits to remove moisture and foreign matter.

3.5 PROTECTION

A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection
from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

END OF SECTION
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SECTION 26 05 33.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.

C. Boxes and enclosures for integrated power, data, and audio/video.

D. Floor boxes.

E. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

C. Section 26 05 29 - Hangers and Supports for Electrical Systems.

D. Section 26 05 33.13 - 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.

E. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

F. Section 26 27 26 - Wiring Devices:
1. Wall plates.
2. Floor box service fittings.
3. Additional requirements for locating boxes for wiring devices.

1.3 REFERENCE STANDARDS

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

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

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.

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.
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I. UL 508A - UL Standard for Safety Industrial Control Panels; 2018.

J. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of

flush-mounted boxes where indicated.
8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for cabinets
and enclosures, boxes for hazardous (classified) locations, floor boxes, and underground
boxes/enclosures.

C. Project Record Documents:  Record actual locations for outlet and device boxes, pull boxes,
cabinets and enclosures, floor boxes, and underground boxes/enclosures.

D. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. Keys for Lockable Enclosures:  Two of each different key.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING

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

PART 2  PRODUCTS

2.1 BOXES

A. General Requirements:
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1. Do not use boxes and associated accessories for applications other than as permitted by
NFPA 70 and product listing.

2. Provide all boxes, fittings, supports, and accessories required for a complete raceway
system and to accommodate devices and equipment to be installed.

3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding conductors

terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull
Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast aluminum boxes for damp or wet locations unless otherwise indicated or

required; furnish with compatible weatherproof gasketed covers.
3. Use cast aluminum boxes where exposed galvanized steel rigid metal conduit is used.
4. Use suitable concrete type boxes where flush-mounted in concrete.
5. Use suitable masonry type boxes where flush-mounted in masonry walls.
6. Use raised covers suitable for the type of wall construction and device configuration

where required.
7. Use shallow boxes where required by the type of wall construction.
8. Do not use "through-wall" boxes designed for access from both sides of wall.
9. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL

514A.
10. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL

514A; furnish with threaded hubs.
11. 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.

12. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not
use field-connected gangable boxes unless specifically indicated or permitted.

13. Wall Plates:  Comply with Section 26 27 26.
14. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation: 
www.cooperindustries.com/#sle.

b. Hubbell Incorporated; Bell Products:  www.hubbell-rtb.com/#sle.
c. Hubbell Incorporated; RACO Products:  www.hubbell-rtb.com/#sle.
d. Thomas & Betts Corporation:  www.tnb.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL

508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations:  Type 1, painted steel.
b. Outdoor Locations:  Type 4, painted steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
b. Boxes 6 square feet and Larger:  Provide sectionalized screw-cover or hinged-cover

enclosures.
4. Finish for Painted Steel Enclosures:  Manufacturer's standard grey unless otherwise

indicated.
5. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation:  www.cooperindustries.com/#sle.
b. Hoffman, a brand of Pentair Technical Products:  www.hoffmanonline.com/#sle.
c. Hubbell Incorporated; Wiegmann Products:  www.hubbell-wiegmann.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.
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D. Floor Boxes:
1. Description:  Floor boxes compatible with floor box service fittings provided in accordance

with Section 26 27 26; with partitions to separate multiple services; furnished with all
components, adapters, and trims required for complete installation.

2. Metallic Floor Boxes:  Fully adjustable (with integral means for leveling adjustment prior to
and after concrete pour).

3. Manufacturer:  Refer to floor box schedule on drawings for additional information.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive boxes.

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

3.2 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. Unless dimensioned, box locations indicated are approximate.
2. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26 27 26.
3. Locate boxes so that wall plates do not span different building finishes.
4. Locate boxes so that wall plates do not cross masonry joints.
5. Unless otherwise indicated, where multiple outlet boxes are installed at the same location

at different mounting heights, install along a common vertical center line.
6. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide

minimum 6 inches horizontal separation unless otherwise indicated.
7. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of walls

back-to-back; provide minimum 24 inches horizontal separation.
8. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire

resistance will not be reduced.
a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide

minimum 24 inches separation where wall is constructed with individual
noncommunicating stud cavities or protect both boxes with listed putty pads.
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b. Do not install flush-mounted boxes with area larger than 16 square inches or such
that the total aggregate area of openings exceeds 100 square inches for any 100
square feet of wall area.

9. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling points in
accordance with Section 26 05 33.13.

10. Locate junction and pull boxes in the following areas, unless otherwise indicated or
approved by the Architect:
a. Concealed above accessible suspended ceilings.
b. Within joists in areas with no ceiling.
c. Electrical rooms.
d. Mechanical equipment rooms.

I. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using

suitable supports and methods approved by the authority having jurisdiction.
2. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling

support system.
4. Use far-side support to secure flush-mounted boxes supported from single stud in hollow

stud walls. Repair or replace supports for boxes that permit excessive movement.

J. Install boxes plumb and level.

K. Flush-Mounted Boxes:
1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so

that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at
the edge of the box.

L. Install boxes as required to preserve insulation integrity.

M. 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 07 84 00.

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 26 05 26.

R. Identify boxes in accordance with Section 26 05 53.

3.3 CLEANING

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.
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3.4 PROTECTION

A. Immediately after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%20130
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%20130
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%20130
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%20130
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%20130
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%20130
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%20130
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%20130
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Underground warning tape.

1.2 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for
power conductors and cables 600 V and less; vinyl color coding electrical tape.

B. Section 26 27 26 - Wiring Devices:  Device and wallplate finishes; factory pre-marked
wallplates.

1.3 REFERENCE STANDARDS

A. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2017.

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

C. NFPA 70E - Standard for Electrical Safety in the Workplace; 2018.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Verify final designations for equipment, systems, and components to be identified prior to

fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until

identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each
product.

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation and installation of product.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
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B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for purpose
specified and shown.

1.7 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.

PART 2  PRODUCTS

2.1 IDENTIFICATION APPLICATIONS

A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
2. In addition to identifying data specific to individual pieces of equipment listed, each

equipment identification namplate or label shall include a date of installation in a
MM/YYYY format.
a. Switchgear:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Use identification nameplate to identify load(s) served for each branch device.

Identify spares and spaces.
b. Switchboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Use identification nameplate to identify load(s) served for each branch device.

Identify spares and spaces.
c. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location.
4) Identify main overcurrent protective device. Use identification label for

panelboards with a door. For power distribution panelboards without a door, use
identification nameplate.

5) Use typewritten circuit directory to identify load(s) served for panelboards with a
door. Identify spares and spaces.

6) For power panelboards without a door, use identification nameplate to identify
load(s) served for each branch device. Do not identify spares and spaces.

d. Transformers:
1) Identify kVA rating.
2) Identify voltage and phase for primary and secondary.
3) Identify power source and circuit number. Include location.
4) Identify load(s) served. Include location.

e. Enclosed switches, circuit breakers, and motor controllers:
1) Identify voltage and phase.
2) Identify power source and circuit number. Include location when not within sight

of equipment.
3) Identify load(s) served. Include location.

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.
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a. Service equipment.
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.
a. Minimum Size:  3.5 by 5 inches.
b. Legend:  Include orange header that reads "WARNING", followed by the word

message "Arc Flash and Shock Hazard; Appropriate PPE Required; Do not operate
controls or open covers without appropriate personal protection equipment; Failure to
comply may result in injury or death; Refer to NFPA 70E for minimum PPE
requirements" or approved equivalent.

c. Service Equipment:  Include the following information in accordance with NFPA 70,
110.16.
1) Nominal system voltage.
2) Available fault current.
3) Clearing time of service overcurrent protective device(s).
4) Date label applied.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19.
2. Use wire and cable markers to identify circuit number or other designation indicated for

power, control, and instrumentation conductors and cables at the following locations:
a. At each source and load connection.
b. Within boxes when more than one circuit is present.
c. Within equipment enclosures when conductors and cables enter or leave the

enclosure.
d. In cable tray, at maximum intervals of 20 feet.

3. Use wire and cable markers to identify connected grounding electrode system
components for grounding electrode conductors.

4. Use underground warning tape to identify direct buried cables.

C. Identification for Devices:
1. Wiring Device and Wallplate Finishes:  Comply with Section 26 27 26.
2. Use identification label to identify fire alarm system devices.
3. Use identification label to identify serving branch circuit for all receptacles.

D. Identification for Luminaires:
1. Use permanent red dot on luminaire frame to identify luminaires connected to emergency

power system.

2.2 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Manufacturers:

a. Brimar Industries, Inc:  www.brimar.com/#sle.
b. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
c. Seton Identification Products:  www.seton.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Materials: Conform to ASTM D709
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic nameplates suitable for exterior use.

3. Plastic Nameplates:  Three-layer laminated acrylic with beveled edges; minimum
thickness of 1/8 inch; engraved text.
a. Exception:  Provide minimum thickness of 1/8 inch when any dimension is greater

than 4 inches.
b. Color:  Black letters on white background.

4. Letter Size:  Use 1/4 inch letters for identifying grouped equipment and loads.
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5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch
high; Four, located at corners for larger sizes.

B. Identification Labels:
1. Manufacturers:

a. Brady Corporation:  www.bradyid.com/#sle.
b. Brother International Corporation:  www.brother-usa.com/#sle.
c. Panduit Corp:  www.panduit.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.

3. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.
a. Use 3/16 inch black letters on clear background.  Use only for identification of

individual wall switches and receptacles, control device stations

2.3 WIRE AND CABLE MARKERS

A. Manufacturers:
1. Brady Corporation:  www.bradyid.com/#sle.
2. Seton Identification Products:  www.seton.com.

B. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth type markers
suitable for the conductor or cable to be identified.

C. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable
ties.

D. Legend:  Power source and circuit number or other designation indicated.

E. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise
indicated.

F. Minimum Text Height:  1/8 inch.

G. Color:  Black text on white background unless otherwise indicated.

2.4 UNDERGROUND WARNING TAPE

A. Manufacturers:
1. Brady Corporation:  www.bradyid.com/#sle.
2. Seton Identification Products:  www.seton.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Materials:  Use foil-backed detectable type polyethylene tape suitable for direct burial, unless
otherwise indicated.

C. Foil-backed Detectable Type Tape:  3 inches wide, with minimum thickness of 5 mil, unless
otherwise required for proper detection.

D. Legend:  Type of service, continuously repeated over full length of tape.

E. Color:
1. Tape for Buried Power Lines:  Black text on yellow background.
2. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange

background.
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PART 3  EXECUTION

3.1 PREPARATION

A. Clean and degrease surfaces to receive adhesive products according to manufacturer's
instructions.

3.2 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.
8. Devices:  Outside face of cover.

C. Install identification products centered, level, and parallel with lines of item being identified.

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

F. Install underground warning tape above buried lines with one tape per trench at 6 inch(es)
below finished grade.
1. At paved areas, install 3 inches below pavement section.

3.3 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs
of improper adhesion.

END OF SECTION
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SECTION 26 05 83
WIRING CONNECTIONS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical connections to equipment.

1.2 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.

B. Section 26 05 33.13 - Conduit for Electrical Systems.

C. Section 26 05 33.16 - Boxes for Electrical Systems.

D. Section 26 27 26 - Wiring Devices.

E. Section 26 28 16.16 - Enclosed Switches.

1.3 REFERENCE STANDARDS

A. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2015).

B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2016.

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

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and

manufacturer's instructions for equipment furnished under other sections.
2. Determine connection locations and requirements.

B. Sequencing:
1. Install rough-in of electrical connections before installation of equipment is required.
2. Make electrical connections before required start-up of equipment.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide wiring device manufacturer’s catalog information showing dimensions,
configurations, and construction.

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.
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C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2  PRODUCTS

2.1 MATERIALS

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for
equipment.
1. Colors:  Comply with NEMA WD 1.
2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified

equipment grounding conductor, suitable for use in damp locations.
3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch

circuit overcurrent protection.

B. Disconnect Switches:  As specified in Section 26 28 16.16 and in individual equipment
sections.

C. Wiring Devices:  As specified in Section 26 27 26.

D. Flexible Conduit:  As specified in Section 26 05 33.13.

E. Wire and Cable:  As specified in Section 26 05 19.

F. Boxes:  As specified in Section 26 05 33.16.

2.2 EQUIPMENT CONNECTIONS

A. Refer to equipment Schedules on drawing for specific requirements for each piece of
equipment.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.

3.2 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's instructions.

B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit
with watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable for
temperatures encountered.

D. Provide receptacle outlet to accommodate connection with attachment plug.

E. Provide cord and cap where field-supplied attachment plug is required.

F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and
equipment connection boxes.
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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 26 09 23
LIGHTING CONTROL DEVICES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Vacancy sensors.

1.2 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 33.16 - Boxes for Electrical Systems.

D. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

1.3 REFERENCE STANDARDS

A. 47 CFR 15 - Radio Frequency Devices; current edition.

B. ANSI C136.24 - American National Standard for Roadway and Area Lighting Equipment -
Nonlocking (Button) Type Photocontrols; 2004 (R2010).

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

D. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.

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

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of wall switch vacancy sensors with actual installed door

swings.
2. Coordinate the placement of vacancy sensors with millwork, furniture, equipment or other

potential obstructions to motion detection coverage installed under other sections or by
others.

3. Coordinate the placement of photo sensors for daylighting controls with windows,
skylights, and luminaires to achieve optimum operation.  Coordinate placement with
ductwork, piping, equipment, or other potential obstructions to light level measurement
installed under other sections or by others.

4. Notify Architect/Engineerof any conflicts or deviations from the 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.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Include ratings, configurations, standard wiring diagrams, dimensions, colors,
service condition requirements, and installed features.
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1. Vacancy Sensors:  Include detailed motion detection coverage range diagrams.

C. Operation and Maintenance Data:  Include detailed information on device programming and
setup.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.7 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.

1.8 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.9 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS

2.1 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.

2.2 VACANCY SENSORS

A. Manufacturers:
1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.
3. Source Limitations:  Furnish products produced by a single manufacturer and obtained

from a single supplier.

B. All Vacancy 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:
a. Passive Infrared/Ultrasonic Dual Technology Vacancy Sensors:  Designed to detect

vacancy 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, load to be manual on and automatic off when no

occupant presence is detected during an adjustable turn-off delay time interval.
5. Dual Technology Vacancy Sensors:  Field configurable turn-on and hold-on activation with

settings for activation by either or both sensing technologies.
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6. Passive Infrared Lens Field of View:  Field customizable by addition of factory masking
material, adjustment of integral blinders, or similar means to block motion detection in
selected areas.

7. Turn-Off Delay:  Field adjustable, with time delay settings up to 30 minutes.
8. Sensitivity:  Field adjustable.
9. Adaptive Technology:  Field selectable; capable of self-adjusting sensitivity and time delay

according to conditions.
10. Load Rating for Line Voltage Vacancy Sensors:  As required to control the load indicated

on drawings.
11. Provide with auxilary relay:  SPDT dry contacts.

C. Wall Switch Vacancy Sensors:
1. All Wall Switch Vacancy Sensors:

a. Description:  Vacancy 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. Unless otherwise indicated or required to control the load indicated on drawings,
provide line voltage units with self-contained relay.

c. Operation:  Operates only as vacancy sensor (manual-on/automatic-off) in
accordance with California Title 24 requirements.

d. Finish:  Match finishes specified for wiring devices in Section 26 27 26, unless
otherwise indicated.  Cover plate shall be stainless steel to match other wiring
devices.

e. Provide with auxilary relay:  SPDT dry contact
2. Passive Infrared/Ultrasonic Dual Technology Wall Switch Vacancy Sensors:  Capable of

detecting motion within an area of 900 square feet.

D. Ceiling Mounted Vacancy Sensors:
1. All Ceiling Mounted Vacancy Sensors:

a. Description:  Low profile vacancy 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. Finish:  White unless otherwise indicated.
d. Provide with auxilary relay:  SPDT dry contact

2. Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Vacancy Sensors:
a. Standard Range Sensors:  Capable of detecting motion within an area of 1000 at a

mounting height of 9 feet, with a field of view of 360 degrees.
1) Products:

(a) Hubbell NXOS series.
(b) Substitutions:  See Section 01 60 00 - Product Requirements.

E. Power Packs for Low Voltage Vacancy Sensors:
1. Description:  Plenum rated, self-contained low voltage class 2 transformer and relay

compatible with specified low voltage vacancy 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:  As required to control the load indicated on drawings.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.
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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.

3.2 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 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 26 05 33.16 as required for
installation of lighting control devices provided under this section.
1. Mounting Heights:  Unless otherwise indicated, as follows:

a. Wall Switch Vacancy Sensors:  48 inches above finished floor.
2. Orient outlet boxes for vertical installation of lighting control devices unless otherwise

indicated.
3. Locate wall switch vacancy sensors on strike side of door with edge of wall plate 3 inches

from edge of door frame. Where locations are indicated otherwise, notify Architect to
obtain direction prior to proceeding with work.

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. Provide required supports in accordance with Section 26 05 29.

G. 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.

H. Identify lighting control devices in accordance with Section 26 05 53.

I. Vacancy 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.
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2. Locate ultrasonic and dual technology passive infrared/ultrasonic vacancy sensors a
minimum of 4 feet 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.

K. Where indicated, install separate compatible wall switches for manual control interface with
lighting control devices or associated power packs.

L. Unless otherwise indicated, install switches on load side of power packs so that switch does
not turn off power pack.

3.4 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect each lighting control device for damage and defects.

C. Test vacancy sensors to verify proper operation, including time delays and ambient light
thresholds where applicable. Verify optimal coverage for entire room or area.

D. Correct wiring deficiencies and replace damaged or defective lighting control devices.

3.5 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

B. Adjust vacancy sensor settings to minimize undesired activations while optimizing energy
savings, and to achieve desired function as indicated or as directed by Architect.

C. Adjust position of directional vacancy sensors and outdoor motion sensors  to achieve optimal
coverage as required.

D. Where indicated or as directed by Architect, install factory masking material or adjust integral
blinders on passive infrared (PIR) and dual technology vacancy sensor lenses to block
undesired motion detection.

3.6 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.7 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. See Section 01 79 00 - Demonstration and Training, for additional requirements.

C. Demonstration:  Demonstrate proper operation of lighting control devices to Architect, and
correct deficiencies or make adjustments as directed.

D. 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. Instructor:  Qualified contractor familiar with the project and with sufficient knowledge of

the installed lighting control devices.
4. Location:  At project site.

END OF SECTION
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SECTION 26 13 21
AIR INTERRUPTER SWITCHES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Medium-voltage air interrupter switches.

B. Medium-voltage fuses.

1.2 RELATED REQUIREMENTS

A. Section 26 05 29 - Hangers and Supports for Electrical Systems.

1.3 REFERENCE STANDARDS

A. IEEE C37.20.3 - IEEE Standard for Metal-Enclosed Interrupter Switchgear (1 kV-38 kV); 2013.

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

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for components and accessories.

1.5 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Protect interrupter switches from weather and moisture by covering with heavy plastic or
canvas and by maintaining heating within enclosure in accordance with manufacturer's
instructions.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. ABB/GE:  www.geindustrial.com/#sle.

B. Eaton Corporation:  www.eaton.com/#sle.

C. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.

D. Siemens Industry, Inc:  www.usa.siemens.com/#sle.

E. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.2 AIR INTERRUPTER SWITCHES

A. Description:  IEEE C37.20.3, switchgear assembly of individual air interrupter switches in
free-standing cubicles, securely bolted together to form an integrated structure, suitable for
installation where accessible by general public.

B. Enclosure:  Indoor.
1. Include continuous ground bus through switchgear assembly, securely connected to

frame of each cubicle.
2. Finish:  Manufacturer's standard baked enamel paint 2 mils thick.

2.3 COMPONENTS

A. Interrupter Switch:  Fused two position load interrupter switch.

2.4 MEDIUM-VOLTAGE FUSES

A. Description:  Enclosed current limiting, non-expulsion type suitable for use indoors in
enclosure.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Provide required support and attachment in accordance with Section 26 05 29.

C. Install on concrete pad as indicated on Drawings.

3.2 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
END OF SECTION
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SECTION 26 24 16
PANELBOARDS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Power distribution panelboards.

B. Lighting and appliance panelboards.

C. Overcurrent protective devices for panelboards.

1.2 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

1.3 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e (Amended
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); 2018.

E. NEMA PB 1 - Panelboards; 2011.

F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of
Panelboards Rated 600 Volts or Less; 2013.

G. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2017.

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 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

N. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

O. UL 1699 - Arc-Fault Circuit-Interrupters; Current Edition, Including All Revisions.
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1.4 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.

1.5 SUBMITTALS

A. See Section 01 30 00 - 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.

C. Project Record Documents:  Record actual installed locations of panelboards and actual
installed circuiting arrangements.

D. Maintenance Data:  Include information on replacement parts and recommended maintenance
procedures and intervals.

E. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Panelboard Keys:  Two of each different key.

1.6 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.

1.7 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.
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PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.

B. Source Limitations:  Furnish panelboards and associated components produced by the same
manufacturer as the other electrical distribution equipment used for this project and obtained
from a single supplier.

2.2 PANELBOARDS - GENERAL REQUIREMENTS

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

B. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees
F.

C. Short Circuit Current Rating:
1. Provide panelboards with listed short circuit current rating not less than the available fault

current at the installed location as indicated on the drawings.

D. Panelboards Used for Service Entrance:  Listed and labeled as suitable for use as service
equipment according to UL 869A.

E. Mains:  Configure for top or bottom incoming feed as indicated or as required for the
installation.

F. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.

G. Bussing:  Sized in accordance with UL 67 temperature rise requirements.
1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each

feeder or branch circuit requiring a neutral connection.
2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for

each feeder and branch circuit equipment grounding conductor.

H. Conductor Terminations:  Suitable for use with the conductors to be installed.

I. 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.
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J. Future Provisions:  Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

2.3 POWER DISTRIBUTION PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type,
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations
and features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase and Neutral Bus Material:  Copper.
2. Ground Bus Material:  Copper.

D. Circuit Breakers:
1. Provide bolt-on type or plug-in type secured with locking mechanical restraints.
2. Provide thermal magnetic circuit breakers unless otherwise indicated.

E. Enclosures:
1. Provide surface-mounted enclosures unless otherwise indicated.
2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and

wiring gutters, and separate lockable hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

3. Provide metal circuit directory holder mounted on inside of door.

2.4 LIGHTING AND APPLIANCE PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective

devices.
2. Phase and Neutral Bus Material:  Copper.
3. Ground Bus Material:  Copper.

a. Provide insulated ground bus where indicated.

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.

E. Enclosures:
1. Provide surface-mounted or flush-mounted enclosures as indicated.
2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and

wiring gutters, and separate lockable hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

3. Provide metal circuit directory holder mounted on inside of door.

2.5 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:
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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.
a. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame

sizes 225 amperes and larger.
5. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, true rms

sensing trip units.
a. Provide the following field-adjustable trip response settings:

1) Long time pickup, adjustable by setting dial.
2) Long time delay.
3) Short time pickup and delay.
4) Ground fault pickup and delay where ground fault protection is indicated.

6. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
7. Provide the following circuit breaker types where indicated:

a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers:  Listed as complying with
UL 943, class A for protection of personnel.

b. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Combination type listed as
complying with UL 1699.

8. Provide type HACR for air conditioning equipment circuits.
9. Do not use tandem circuit breakers.
10. Provide the following features and accessories where indicated or where required to

complete installation:
a. Shunt Trip:  Provide coil voltage as required for connection to indicated trip actuator.
b. Handle Pad-Lock Provision:  For locking circuit breaker handle in OFF position.

2.6 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Factory test panelboards according to NEMA PB 1.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of the panelboards and associated components are
consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive panelboards.
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
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D. Verify that conditions are satisfactory for installation prior to starting work.

3.2 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 26 05 29.

F. Install panelboards plumb.

G. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and
rough opening completely covered.

H. Mount panelboards such that the highest position of any operating handle for circuit breakers
or switches does not exceed 79 inches above the floor or working platform.

I. Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted panelboard
stubbed into accessible space above ceiling.

J. Provide grounding and bonding in accordance with Section 26 05 26.

K. Install all field-installed branch devices, components, and accessories.

L. Height:  6 feet to top of panelboard; install panelboards taller than 6 feet with bottom no more
than 4 inches above floor.

M. Provide filler plates to cover unused spaces in panelboards.

N. Identify panelboards in accordance with Section 26 05 53.

O. Provide typed circuit directory for each branch circuit panelboard.  Revise directory to reflect
circuiting changes required to balance phase loads.

3.3 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Perform field inspection and testing in accordance with Section 01 40 00.

C. Inspect and test in accordance with NETA ATS, except Section 4.

D. Fusible Switches:  Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

E. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section
7.6.1.1 for all main circuit breakers. Tests listed as optional are not required.

F. Test GFCI circuit breakers to verify proper operation.

G. Test AFCI circuit breakers to verify proper operation.

H. Test shunt trips to verify proper operation.

I. Correct deficiencies and replace damaged or defective panelboards or associated
components.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943


South Seneca Central School District  2022 Capital Improvement Project
HUNT 2541-034  Section  26 24 16 

 PANELBOARDS
 Section 26 24 16    Page 7 

3.4 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

B. Adjust alignment of panelboard fronts.

C. Load Balancing:  For each panelboard, rearrange circuits such that the difference between
each measured steady state phase load does not exceed 20 percent and adjust circuit
directories accordingly.  Maintain proper phasing for multi-wire branch circuits.

3.5 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 26 27 26
WIRING DEVICES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Wall switches.

B. Wall dimmers.

C. Receptacles.

D. Wall plates.

1.2 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 33.16 - Boxes for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

D. Section 26 09 23 - Lighting Control Devices:  Devices for automatic control of lighting,
including occupancy sensors, in-wall time switches, and in-wall interval timers.

1.3 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for; 2017h.

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification);
2017g.

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

D. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.

E. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2015).

F. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2016.

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

H. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.

I. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All
Revisions.

K. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

L. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed

under other sections or by others.
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2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the installation and preparation of uneven surfaces, such as split face block,
to provide suitable surface for installation of wiring devices.

4. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

B. Sequencing:
1. Do not install wiring devices until final surface finishes and painting are complete.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2  PRODUCTS

2.1 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.

B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere
rating not less than that of the branch circuit.

C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles
installed outdoors or in damp or wet locations.

D. Provide GFCI protection for receptacles installed within 6 feet of sinks.

E. Provide GFCI protection for receptacles installed in kitchens.

F. Provide GFCI protection for receptacles serving electric drinking fountains.

2.2 WIRING DEVICE FINISHES

A. Provide wiring device finishes as described below unless otherwise indicated.

B. Wiring Devices, Unless Otherwise Indicated:  color selection by architect with stainless steel
wall plate.

2.3 WALL SWITCHES

A. Manufacturers:
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1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.
3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. 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.

C. 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.

2.4 WALL DIMMERS

A. Manufacturers:
1. Leviton Manufacturing Company, Inc; IP710-LFZ series:  www.leviton.com/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Wall Dimmers - General Requirements:  Solid-state with continuous full-range even control
following square law dimming curve, integral radio frequency interference filtering, power
failure preset memory, air gap switch accessible without removing wall plate, complying with
NEMA WD 1 and NEMA WD 6, and listed as complying with UL 1472; types and ratings
suitable for load controlled as indicated on the drawings.

C. Control:  Slide control type with separate on/off switch.

D. Power Rating, Unless Otherwise Indicated or Required to Control the Load Indicated on the
Drawings:
1. LED:  1200 VA.

2.5 RECEPTACLES

A. Manufacturers:
1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.
3. Lutron Electronics Company, Inc; Designer Style:  www.lutron.com/#sle.
4. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and
NEMA WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types
as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for

back wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

C. Convenience Receptacles:
1. Standard Convenience Receptacles:  Industrial specification grade, 20A, 125V, NEMA

5-20R; single or duplex as indicated on the drawings.
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.

D. GFCI Receptacles:
1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection

and light to indicate ground fault tripped condition and loss of protection; listed as
complying with UL 943, class A.
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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.

E. USB Charging Devices:
1. USB Charging / Receptacle Combination Devices:  Two-port (1 type A and 1 type C) USB

3.1 charging device and receptacle, commercial specification grade, duplex, 20A, 125V,
NEMA 5-20R; rectangular decorator style.

2.6 WALL PLATES

A. Wall Plates:  Comply with UL 514D.
1. Configuration:  One piece cover as required for quantity and types of corresponding wiring

devices.
2. Size:  Standard.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

B. Basis of Design: Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.
1. Material type and color to be selected and approved  by Owner and Architect.

C. Weatherproof 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. Hubbell #WP8M or approved equal.

D. Weatherproof Covers for Wet Locations:  Gasketed, cast aluminum, with hinged lockable
cover and corrosion-resistant screws; listed as suitable for use in wet locations while in use
with attachment plugs connected and identified as extra-duty type.  Hubbell #WP26M or
approved equal.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and
are properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that wall openings are neatly cut and will be completely covered by wall plates.

D. Verify that final surface finishes are complete, including painting.

E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

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

3.2 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.
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3.3 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable,
NECA 130, including mounting heights specified in those standards unless otherwise
indicated.

B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of wiring devices provided under this section.
1. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
2. 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.

3. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of
door frame. Where locations are indicated otherwise, notify Architect to obtain direction
prior to proceeding with work.

4. Locate receptacles for electric drinking fountains concealed behind drinking fountain
according to manufacturer's instructions.

C. Install wiring devices in accordance with manufacturer's instructions.

D. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not
connect more than one conductor to wiring device terminals.

F. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

G. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

H. Install wiring devices plumb and level with mounting yoke held rigidly in place.

I. Install wall switches with OFF position down.

J. Install wall dimmers to achieve full rating specified and indicated after derating for ganging as
instructed by manufacturer.

K. Do not share neutral conductor on branch circuits utilizing wall dimmers.

L. Install vertically mounted receptacles with grounding pole on top and horizontally mounted
receptacles with grounding pole on left.

M. 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.

N. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed
or designated for future use.

O. Identify wiring devices in accordance with Section 26 05 53.

3.4 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect each wiring device for damage and defects.

C. Operate each wall switch with circuit energized to verify proper operation.
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D. Test each receptacle to verify operation and proper polarity.

E. Test each GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

F. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.5 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

B. Adjust presets for wall dimmers according to manufacturer's instructions as directed by
Architect.

3.6 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION
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SECTION 26 28 13
FUSES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Fuses.

1.2 RELATED REQUIREMENTS

A. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

B. Section 26 24 16 - Panelboards:  Fusible switches.

C. Section 26 28 16.16 - Enclosed Switches:  Fusible switches.

1.3 REFERENCE STANDARDS

A. NEMA FU 1 - Low Voltage Cartridge Fuses; 2012.

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

C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All
Revisions.

D. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses; Current Edition, Including All
Revisions.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard data sheets including voltage and current
ratings, interrupting ratings, time-current curves, and current limitation curves.

1.5 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.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Bussmann, a division of Eaton Corporation:  www.cooperindustries.com/#sle.

B. Littelfuse, Inc:  www.littelfuse.com/#sle.
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C. Mersen:  ep-us.mersen.com/#sle.

D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.2 APPLICATIONS

A. Feeders:
1. Fusible Switches up to 600 Amperes:  Class RK1, time-delay.

B. General Purpose Branch Circuits:  Class RK1, time-delay.

C. Individual Motor Branch Circuits:  Class RK1, time-delay.

2.3 FUSES

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

B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required
for a complete operating system.

C. Provide fuses of the same type, rating, and manufacturer within the same switch.

D. Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class
and ratings as indicated.

F. Voltage Rating:  Suitable for circuit voltage.

G. Class R Fuses:  Comply with UL 248-12.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's
recommendations and nameplate data for equipment.

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

3.2 INSTALLATION

A. Do not install fuses until circuits are ready to be energized.

B. Install fuses with label oriented such that manufacturer, type, and size are easily read.
END OF SECTION
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SECTION 26 28 16.16
ENCLOSED SWITCHES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Enclosed safety switches.

1.2 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

D. Section 26 28 13 - Fuses.

1.3 REFERENCE STANDARDS

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

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.

C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.

D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
2017.

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

F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

H. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

I. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.
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1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed
switches and other installed components and accessories.

1.6 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.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed switch internal components, enclosure, and finish.

1.8 FIELD CONDITIONS

A. Maintain ambient temperature between -22 degrees F and 104 degrees F during and after
installation of enclosed switches.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Eaton Corporation; Cutler Hammer:  www.eaton.com/#sle.

B. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.

C. Siemens Industry, Inc:  www.usa.siemens.com/#sle.

D. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Source Limitations:  Furnish enclosed switches and associated components produced by the
same manufacturer as the other electrical distribution equipment used for this project and
obtained from a single supplier.

2.2 ENCLOSED SAFETY SWITCHES

A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as
complying with UL 98; heavy duty; ratings, configurations, and features as indicated on the
drawings.

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

C. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1. Altitude:  Less than 6,600 feet.
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2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

D. Horsepower Rating:  Suitable for connected load.

E. Voltage Rating:  Suitable for circuit voltage.

F. Enclosed Safety Switches Used for Service Entrance:  Listed and labeled as suitable for use
as service equipment according to UL 869A.

G. Provide with switch blade contact position that is visible when the cover is open.

H. Fuse Clips for Fusible Switches:  As required to accept fuses indicated.

I. Conductor Terminations:  Suitable for use with the conductors to be installed.

J. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable
lug for terminating each equipment grounding conductor.

K. 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. Finish for Painted Steel Enclosures:  Manufacturer's standard, factory applied grey unless
otherwise indicated.

L. Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

M. Heavy Duty Switches:
1. Comply with NEMA KS 1.
2. Conductor Terminations:

a. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.
3. Provide externally operable handle with means for locking in the OFF position, capable of

accepting three padlocks.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive enclosed safety switches.

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

3.2 INSTALLATION

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

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

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide required support and attachment in accordance with Section 26 05 29.

E. Install enclosed switches plumb.
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F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed
switches such that the highest position of the operating handle does not exceed 79 inches
above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 05 26.

H. Provide fuses complying with Section 26 28 13 for fusible switches as indicated or as required
by equipment manufacturer's recommendations.

I. Identify enclosed switches in accordance with Section 26 05 53.

3.3 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

D. Correct deficiencies and replace damaged or defective enclosed safety switches or associated
components.

3.4 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.5 CLEANING

A. Clean dirt and debris from switch enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION
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SECTION 26 51 00
INTERIOR LIGHTING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Interior luminaires.

B. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 26 05 29 - Hangers and Supports for Electrical Systems.

B. Section 26 05 33.16 - Boxes for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

D. Section 26 27 26 - Wiring Devices:  Manual wall switches and wall dimmers.

1.3 REFERENCE STANDARDS

A. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; 2006.

B. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.

C. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2012.

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

1.4 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. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.
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C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

D. Operation and Maintenance Data:  Instructions for each product including information on
replacement parts.

E. Project Record Documents:  Record actual connections and locations of luminaires and any
associated remote components.

1.6 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.

1.7 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.8 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS

2.1 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

2.2 LUMINAIRES

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

B. Provide products that are listed and labeled as complying with UL 1598, where applicable.

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

D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete
operating system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.
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G. Recessed Luminaires:
1. Ceiling Compatibility:  Comply with NEMA LE 4.
2. Luminaires Recessed in Sloped Ceilings:  Provide suitable sloped ceiling adapters.

2.3 ACCESSORIES

A. Chain hang pendant luminaires in utilitarian spaces.

B. Provide accessory plaster frames for luminaires recessed in plaster ceilings.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and
are properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

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

3.2 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of luminaires provided under this section.

B. 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 26 05 29.

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 pendant-mounted luminaires to building structure.
5. Secure lay-in luminaires to ceiling support channels using listed safety clips at four

corners.
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6. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum
12 gauge, connected from opposing corners of each recessed luminaire to building
structure.

7. See appropriate Division 9 section where suspended grid ceiling is specified for additional
requirements.

G. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.
2. Non-IC Rated Luminaires:  Maintain required separation from insulation and combustible

materials according to listing.

H. Suspended Luminaires:
1. Unless otherwise indicated, specified mounting heights are to bottom of luminaire.
2. Install using the suspension method indicated, with support lengths and accessories as

required for specified mounting height.
3. Provide minimum of two supports for each luminaire equal to or exceeding 4 feet nominal

length, with no more than 4 feet between supports.
4. Install canopies tight to mounting surface.

I. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to
center of luminaire.

J. Install accessories furnished with each luminaire.

K. Bond products and metal accessories to branch circuit equipment grounding conductor.

3.4 FIELD QUALITY CONTROL

A. See Section 01 40 00 - 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. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

3.5 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by Architect or authority having jurisdiction.

3.6 CLEANING

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),
and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

3.7 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. Just prior to Substantial Completion, replace all lamps that have failed.

3.8 PROTECTION

A. Protect installed luminaires from subsequent construction operations.
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3.9 ATTACHMENTS

A. Luminaire schedule located on contract drawings.
END OF SECTION
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SECTION 26 56 00
EXTERIOR LIGHTING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Exterior luminaires.

1.2 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 33.16 - Boxes for Electrical Systems.

1.3 REFERENCE STANDARDS

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

B. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems; 2006.

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

D. UL 1598 - Luminaires; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate placement of poles and associated foundations with utilities, curbs, sidewalks,

trees, walls, fences, striping, etc. installed under other sections or by others. Coordinate
elevation to obtain specified foundation height.

2. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, weight, effective projected
area (EPA), and installed accessories; include model number nomenclature clearly marked
with all proposed features.

1.6 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.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's
written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.8 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS

2.1 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

B. Substitutions:  See Section 01 60 00 - Product Requirements.

2.2 LUMINAIRES

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

B. Provide products that are listed and labeled as complying with UL 1598, where applicable.

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

D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a
complete operating system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Provide luminaires listed and labeled as suitable for wet locations unless otherwise indicated.

PART 3  EXECUTION

3.1 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.
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3.2 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of luminaires provided under this section.

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

C. Install luminaires in accordance with NECA/IESNA 501.

D. Provide required support and attachment in accordance with Section 26 05 29.

E. Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

F. Install accessories furnished with each luminaire.

G. Bond products and metal accessories to branch circuit equipment grounding conductor.

H. Install lamps in each luminaire.

3.4 FIELD QUALITY CONTROL

A. See Section 01 40 00 - 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. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

3.5 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

B. Luminaires with Field-Rotatable Optics:  Position optics according to manufacturer's
instructions to achieve lighting distribution as indicated or as directed by Architect.

3.6 CLEANING

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,
fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

3.7 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

3.8 PROTECTION

A. Protect installed luminaires from subsequent construction operations.
END OF SECTION
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SECTION 27 05 26
GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrostatic Discharge (ESD) Hardware.

B. Grounding Busbars.

C. Telecommunications Equipment Bonding Conductors.

D. Beam Grounding Clamps.

E. Bonding Hardware.

F. Wire.

G. Mechanical connectors.

1.2 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 27 05 53 - Identification For Communications Systems.

1.3 REFERENCE STANDARDS

A. BICSI TDMM - Telecommunications Distribution Methods Manual, 13th Edition; 2014.

B. NECA/BICSI 607 - Standard for Telecommunications Bonding and Grounding Planning and
Installation Methods forCommercial Buildings; 2011.

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

D. TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for Customer
Premises; 2019d.

E. UL 1581 - Reference Standard for Electrical Wires, Cables, and Flexible Cords; Current
Edition, Including All Revisions.

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

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, For submittal procedures.

B. Product Data: Submit product data on grounding and bonding equipment and connections.

C. Test Reports: Indicate overall resistance to earth ground.

D. Manufacturer's Installation Instructions: Submit for active electrodes.

E. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

F. Manufacturer's Qualification Statement.

G. Installer's Qualification Statement.
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1.5 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for submittals.

B. Project Record Documents: Record actual locations of components and grounding electrodes.

1.6 QUALITY ASSURANCE

A. Provide grounding, surge protection and lightning protection of telecommunications system in
accordance with latest version of Grounding, Bonding and Electrical Protection chapter of the
BICSI TDMM Manual, TIA-607, and NFPA 70.
1. Maintain one copy of each document on site.

B. Assure that the "as installed" system is correctly and completely documented including
engineering drawings, manuals, and operational procedures in such a manner as to support
maintenance and future expansion of the system.

C. Cables and cable assemblies shall be VW-1 flame rated and comply with UL 1581 and CSA
Certified.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction, such as UL.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with
minimum five years documented experience.

B. Installer: Company specializing in performing work of this section with minimum five years
documented experience.

1.8 PRE-INSTALLATION MEETINGS

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements, for transporting, handling, storing, and protecting
products.

B. Accept materials on site in original factory packaging, labeled with manufacturer's
identification.

C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage,
by storing in original packaging.

1.10 COORDINATION

A. Section 01 30 00 - Administrative Requirements: Requirements for coordination.

B. Complete grounding and bonding of building reinforcing steel prior concrete placement.
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PART 2  PRODUCTS

2.1 BASIS OF DESIGN MANUFACTURER

A. Panduit: www.panduit.com.

B. Or Approved Equal.

C. Substitutions: See Section 01 60 00 - Product Requirements, for substitution procedures.

2.2 SYSTEM DESCRIPTION

A. The purpose of this grounding system is to create a low impedance path to earth ground for
electrical surges and transient voltages. Lightning, fault currents, circuit switching (motors
turning on and off), and electrostatic discharge (ESD) are common causes of these surges
and transient voltages. An effective grounding system minimizes the detrimental effects of
these electrical surges, which include degraded network performance and reliability and
increased safety risks.

B. The grounding system must be intentional, visually verifiable, adequately sized to handle
expected currents safely, and directs these potentially damaging currents away from sensitive
network equipment.  As such, grounding must be purposeful in its design and installation.  The
following four issues require special consideration:
1. Although AC powered equipment typically has a power cord that contains a ground wire,

the integrity of this path cannot be easily verified.  Thus, many equipment manufacturers
require grounding above and beyond that which is specified by local electrical codes, such
as the National Electrical Code.  Always follow the grounding recommendations of the
manufacturer when installing equipment.

2. While the building steel and metallic water piping must be bonded to the grounding
system for safety reasons, neither may be substituted for the telecommunications bonding
backbone (TBB).

3. Electrical continuity throughout each rack or cabinet is required to minimize safety risks. 
Hardware typically supplied with bolt-together racks is not designed for grounding
purposes.  Additionally, most racks are painted and paint is an insulator.  Unless rack
members are deliberately bonded, continuity between members is incidental, and in many
cases, unlikely.

4. Any metallic component that is part of the data center, including equipment, racks, ladder
racks, enclosures, cable trays, etc. must be bonded to the grounding system.

C. The communications grounding systems shall use the Building Grounding Electrode as the
grounding element.
1. The following elements shall not be acceptable as grounding electrodes:

a. Building Plumbing System.
b. Gas Piping System.
c. Fire Sprinkler System.

2.3 GENERAL

A. Two-hole lugs shall be used wherever possible to resist loosening when twisted (bumped) or
exposed to vibration.  All lugs shall be irreversible compression and meet NEBS Level 3 as
tested by Telcordia.  Lugs with inspection windows shall be used in all non-corrosive
environments so that connections may be inspected for full conductor insertion.

B. Die index numbers shall be embossed on all compression connections to allow crimp
inspection.
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C. Lugs, HTAPs, grounding strips, and busbars shall be UL Listed and made of premium quality
tin-plated electrolytic copper that provides low electrical resistance while inhibiting corrosion.

D. Antioxidant shall be used when making bonding connections in the field.

2.4 GROUNDING BUSBARS

A. General:
1. Meeting NECA/BICSI 607 and TIA-607 requirements for network systems bonding

applications.
2. Rectangular copper bar, tin-plated to inhibit corrosion.
3. Pre-assembled mounting bracket, fully insulated from busbar.
4. Pre-drilled paired holes to accommodate two hole lugs, quantity as determined by size of

busbar required:
a. 1/4 inch stud holes, 5/8 inch on center.
b. 3/8 inch stud holes, 1 inch on center.

2.5 GROUNDING AND BONDING WIRE

A. All grounding and bonding conductors shall be insulated stranded copper wire.
1. Jackets shall be VW-1 Flame Rated in accordance with UL 1581.

a. Color: Distinctive green or green/yellow.

B. The Telecommunications Grounding Busbar (TGB) in each telecommunications space shall
be grounded / earthed to the Telecommunications Main Grounding Busbar (TMGB) located at
the service entrance.  The gauge of the connecting copper ground / earth cable, known as the
Telecommunications Bonding Backbone (TBB) shall follow BICSI TDMM Manual and TIA-607
guidelines, as is shown in the table below.

TBB Length in Linear feet TBB Size (AWG)
    Less than 13 6
   14 - 20 4
    21 - 26 3
    27 - 33 2
   34 - 41 1
   42 - 52 1/0
   53 - 66 2/0
   Greater than 66 3/0

C. The TMGB will be bonded to building steel and grounded to the electrical service ground
according to BICSI TDMM Manual and TIA-607 guidelines. In telecommunications spaces with
only one rack, the rack jumper cable shall be connected directly to the TGB. The gauge of
connecting copper ground cables shall be sized as shown in the table below.

Equipment / Purpose Copper Cable Size (AWG)
Bonding conductor to each PDU or panel
board serving the room

Size per NEC 250.122 and
manufacturer requirements

Conduits, water pipes, and ducts 6
Bonding conductor to HVAC equipment 6
Cable trays / ladder racks 6
Building columns 4
Aisle grounds (over head or under floor) of
the common bonding network

1/0
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2.6 COMPRESSION LUGS

A. Lugs shall meet NEBS Level 3 requirements as tested by Telcordia.

B. Two hole lugs for connection of grounding wire to busbars, racks, cabinets, all data equipment,
cable runway, building steel, etc.
1. Combination hole and slot may be used for greater flexibility in connectivity.

a. Field modification of mounting holes shall not be accepted.

C. Long barrel to maximize number of crimps and reduce pullout of copper conductors.
1. Barrel shall have inspection window to ensure full conductor insertion.
2. Ground conductor shall be fully crimped by compatible power crimper and dies.

a. Hand crimping of lugs shall not be accepted.

D. Tin plated copper to inhibit corrosion.

E. Product:
1. Code Conductor              Model:  LCC-W Series

2.7 EQUIPMENT GROUNDING JUMPER KIT

A. Description: #6 AWG to connect rack mounted equipment such as servers, switches, UPS,
etc. to the vertical rack grounding bar. Antioxidant joint compound and abrasive pad are
included to clean the contact areas of the jumper and the vertical rack grounding bar.
1. Factory terminated at both ends.
2. Provide (6) at each rack or cabinet installed.

B. Product:
1. Equipment Jumper Kit Model  RGEJ1024PFY

2.8 RACK / CABINET EQUIPMENT GROUNDING JUMPER CABLES

A. Bolt-on bonding jumper that connects rack to the vertical rack grounding bar.
1. Conductor: #6 AWG insulated stranded copper.
2. Factory terminated with one straight slotted lug, and one 90 degree bent slotted lug.
3. Length: 60 inches, minimum.

B. Product:
1. Equipment Jumper Kit Model  RGEJ660U

2.9 VERTICAL RACK GROUND BAR KIT

A. Tin plated copper conductor that attaches vertically to the rack equipment mounting rails to
provide connection of rack mounted equipment with jumper to the telecommunications
grounding busbar.
1. 78.65 inch long, 0.67 inch wide, 0.05 inch thick, nominal.

B. Product:
1. Ground Bar Kit- Threaded Rail Model  RGS134-1Y
2. Ground Bar Kit- Cage Nut Rail Model  RGS134B-1

2.10 ELECTROSTATIC DISCHARGE (ESD) PORT KIT AND WRIST STRAP

A. Two hole ESD port with 5/8 inch hole spacing.
1. Bent at 45 degree angle to hold wrist strap.
2. Permanently marked with protective earth (ground) symbol.
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B. Wrist strap: Adjustable fabric to provide rapid and continuous drain of electrostatic charge
between a person and the surface that the wrist strap is bonded to.
1. Connection: Six foot coiled cord with 1 megohm resistor and banana plug for insertion

into ESD port.

C. Provide one wrist strap and ESD port at each rack or cabinet to prevent damaging static
discharge into equipment.

D. Product:
1. ESD Wrist Strap Model  RGESDWS
2. ESD Port Kit for Threaded Rails Model  RGESD2-1
3. ESD Port Kit for Cage Nut Rails Model  RGESD2B-1

2.11 CABLE TRAY / LADDER RUNWAY GROUNDING BRACKETS

A. Grounding brackets for cable trays and ladder runway within telecommunications spaces.
1. Serves as routing and support for overhead grounding conductors along cable trays and

ladder runways.
2. Provides bonding between cable trays or ladder runways when used with ladder runway

bonding jumper kit.

B. Product:
1. Auxiliary Cable Brackets Model  GACB-2

2.12 LADDER RUNWAY BONDING JUMPER KIT

A. Bolt-on bonding jumper that connects cable tray and ladder runway brackets.
1. Conductor: #6 AWG insulated stranded copper.
2. Factory terminated with two straight long barrel two hole lugs.

B. Provides grounding pathway between ladder runway or cable tray splices when used with
auxiliary cable brackets.

C. Product:
1. Auxiliary Cable Bracket Jumper Kit

a. Length: 8" Model  GACBJ68U
b. Length: 12" Model  GACBJ612U
c. Length: 18" Model  GACBJ618U

2.13 SURGE PROTECTION

A. Category 6 Indoor Cabling
1. Emerson - Edco surge protective device for Category 6 PoE 10/100/1000 Base-T

Ethernet lines. Model  CAT6-POE-I
a. Provide mounting pad suitable for two-hole compression lug for connection to

ground.
b. Do not use included Category 6 Cable, Use Panduit Patch Cable
c. Provide Panduit 36" Patch Cables (for Lightning Protection Device - 1 Per Data drop

requiring lightning protection) Model  UTPSP3ORY

B. Category 6 Outdoor Cabling
1. ITW Linx - Protects high-performance 4-pair CAT 6 Outside Plant Cables as well as

CAT6 UTP cables for Power Over Ethernet applications (16V & 68V clamping). Using 110
punchdown In / Out. Model  CAT6-POE

2.14 GROUNDING CLAMP FOR CONDUITS

A. Dual rated for copper conductors to copper pipe, galvanized pipe or steel conduit.
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B. High strength aluminum alloy.
1. Tin plated for corrosion and oxidation resistance.

C. Product:
1. Pipe Grounding Clamp (0.5"- 1" Pipe) Model  GC-15A-Q
2. Pipe Grounding Clamp (1.25" - 2" Pipe) Model  GC-18A-X
3. Pipe Grounding Clamp (2.5"- 4" Pipe) Model  GC-22A-4

2.15 UNIVERSAL BEAM GROUNDING CLAMP

A. Copper grounding clamp in conformance with UL 467.
1. Provides mounting pad suitable for a two-hole compression lug.
2. Suitable on steel flanges from 1/4 inch through 5/8 inch.

B. Provide for any grounding connections made to beams.

C. Product:
1. Universal Beam Grounding Clamp Model  GUBC500-6

2.16 SPLIT BOLT COPPER GROUNDING CLAMP

A. High strength copper alloy.
1. Pressure bar with hex nut tightening.

B. Grounding connection for wire tray / baskets.

C. Product:
1. Split Bolt - Copper Model  SBC3-C
2. Split Bolt - Copper: Tin-Plated for galvanized Model  SBCT3-C

2.17 BONDING HARDWARE KITS

A. Bonding studs and nuts: Steel.
1. Paint piercing serrations to create bonding point between the rack or cabinet and painted

patch panels, mounted equipment, servers, busbars, and jumpers.
2. Color: Green, to indicate bonding application.

B. Product:
1. Bonding Stud Kit:

a. For threaded #12-24 rail fasteners Model  TRBSK
b. For threaded M6 rail fasteners Model  TRBSM6K
c. For cage nut rail fasteners Model  CGNBSK

2. Bonding Nuts:
a. For threaded #12-24 rail fasteners Model  BGN-C
b. For cage nut rail fasteners Model  BGN-C
c. For 1/4" thru-hole rail fasteners Model  BGN-C
d. For threaded M6 rail fasteners Model  BGNM6-C

2.18 PAINT PIERCING GROUNDING WASHER KIT

A. Bonds frame members on bolt-together racks.

B. Product:
1. Paint Piercing Grounding Washer Kit Model  RGW-100-1Y
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PART 3  EXECUTION

3.1 PREPARATION

A. Remove paint, rust, mill oils, surface contaminants at connection points using an abrasive pad
and provide antioxidant compound.

B. Antioxidant shall be used when making all bonding connections in the field.

3.2 INSTALLATION

A. Install in accordance with BICSI TDMM Manual, TIA-607, and NFPA 70.

B. Install all components in accordance with manufacturer's installation instructions.

C. Install all components of the grounding system in a manner so that they are intentional, visually
verifiable, adequately sized to handle expected currents safely, and to direct potentially
damaging currents away from sensitive network equipment.

D. Install grounding for each rack / cabinet using 6 AWG THHN, rated for 90 degrees C,
insulated, copper stranded conductor to copper communication grounding bus bar located in
main telecommunications entrance facility.

E. No "daisy chaining" of racks / cabinets, each rack / cabinet shall have it's own independent
connection to the telecommunications grounding bar within the data room either through a
main common bonding network or homerun.

F. Bond main telecommunications grounding system to building grounding electrode system at
main electrical service entrance location with 3/0 AWG copper stranded conductor.

G. Install routing for grounding conductor as short and direct as practical.

H. Install routing of bonding conductors with minimum number of bends and splices. Use
sweeping bends.

I. Position grounding busbars near associated equipment and insulate from supports.

J. Ground data cabinets, racks, cable trays, air conditioning unit, building structure, metal piping
and metal conduit located in all data rooms to the Telecommunications Grounding Busbar
(TGB).

K. Install ground from each piece of equipment to MDF Room and IDF Room to grounding bar via
an insulated cable no smaller than 6 AWG stranded copper wire. Power crimp proper
grounding lug on cable where connecting to grounding bar.

L. Label grounding conductors and grounding bus bars in accordance with BICSI guidelines and
Section 27 05 53 - Identification For Communications Systems.

M. Permanently attach equipment and grounding conductors prior to energizing equipment.

3.3 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. See Section 01 70 00 - Execution and Closeout Requirements: Field inspecting, testing,
adjusting, and balancing.

C. Visually inspect from each bus bar to main grounding electrode service location.
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D. Test in accordance with BICSI TDMM Manual, TIA-607 and NFPA 70.

E. When improper grounding is found during testing, check entire project, perform corrections,
and perform retesting.

F. Installations not conforming to BICSI TDMM Manual, TIA-607 and NFPA 70 shall be subject to
manufacturer grounding audit to identify correction requirements. Grounding audit and
corrections required shall be at the expense of the contractor performing the improper
installation.

END OF SECTION
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SECTION 27 05 28
PATHWAYS FOR COMMUNICATIONS SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. J-Hooks

B. Cable Ties

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 27 05 26 - Grounding and Bonding For Communications Systems.

1.3 REFERENCE STANDARDS

A. UL 2043 - Fire Test for Heat and Visible Smoke Release for Discrete Products and Their
Accessories Installed in Air-Handling Spaces; Current Edition, Including All Revisions.

B. NEMA VE 2 - Metal Cable Tray Installation Guidelines.

C. ANSI/UL 5 - Surface Metal Raceways and Fittings.

1.4 ADMINISTRATIVE REQUIREMENTS

A. See Section 01 30 00 - Administrative Requirements for Pre-installation meeting.

B. Convene minimum one week prior to commencing work of this section.

1.5 SCOPE

A. The Interior Communications Pathways will provide a distribution system for all system cabling
that will be served by the systems shown on contract drawings. The pathways for a building
may include all or some of the following, cable tray, continuous conduit systems, conduit stubs,
sleeves, fire rated pathways, cable hangers, surface raceways. Interior pathway design shall
follow all BICSI TDMM design recommendations and TIA568-B and TIA569-A standards.
1. Cabling pathways will be concealed wherever possible.
2. Corridors/Rooms/Spaces with inaccessible ceiling spaces (spline type ceilings, Hard

ceilings) will require surface raceway on walls or ceilings.
3. Exposed conduit and Raceway shall be run parallel and at right angles to building lines,

and be painted to match existing surfaces.

1.6 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for all products
specified in this Section.

C. Shop Drawings: Include plan views indicating locations and routing.
1. Indicate proposed arrangement for Conduit pathway runs, Conduit Sleeve penetrations,

and Conduits to be installed within structural concrete slabs (where permitted).
2. Indicate proposed arrangement for J Hook pathways.
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D. Manufacturer's Installation Instructions: Submit application conditions and limitations of use
stipulated by Product testing agency specified under Regulatory Requirements. Include
instructions for storage, handling, protection, examination, preparation, and installation of
Product.

E. Project Record Documents: Record actual routing of Major Pathways and locations of supports
for cable tray.

1.7 QUALITY ASSURANCE

A. Manufacturer: Company specializing in manufacturing Products specified in this section with
minimum three years documented experience.

PART 2  PRODUCTS

2.1 FIRE RATED CONDUIT PENETRATIONS

A. Description: The firestop assembly for use in through-penetration firestop systems. The
assembly shall be classified for use in one-, two-, three-, and four-hour rated gypsum, concrete
and block walls and shall match the fire rating of the wall/floor that is being penetrated.  The
assembly shall be classified for use in one-, two-, and three-hour rated concrete floors. 
Firestop between wall opening and around outside of conduit sleeves with Firestop material
per Section 07 84 00.

B. Firestop Assembly(s) shall be in accordance with All applicable codes and Standards.  Provide
intumescent removable firestop forming material and putty around cables within conduit
sleeves, or Fire Rated Conduit Sleeve Fittings for conduits 2" Dia. and above.

C. All conduit sleeves to have bushings or fittings for cable protection.

D. Provide acceptable grounding connection on conduit sleeves/bushings/fittings to allow for
connection of ground wire per Sections 26 05 26, 27 05 26.

2.2 SURFACE RACEWAYS

A. Where required in inaccesible locations, including but not limited to above splined or hard
ceilings, provide surface raceways.

2.3 J-HOOKS

A. Saddle style cable supports / hangers.
1. Non-metallic cable support hook to prevent metal to cable contact, with integral cable

retaining means.
2. Appropriate metallic hanging means for attachment to walls, ceilings, threaded rods,

beams or purlins.
3. Tested and Listed in accordance with UL 2043 as suitable for use in air handling spaces.
4. Bundle capacity: Two inches, minimum.

B. Product:
1. Panduit; J Pro Cable Support: www.panduit.com.
2. Or Approved Equal
3. Substitutions: Section 01 60 00 - Product Requirements.

2.4 CABLE TIES

A. Reusable and releasable hook-and-loop style ties.
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1. Width: 0.75 inch, minimum.
2. Operating range: -22 degrees F to 194 degrees F.
3. Color: Black.

B. Zip Ties shall not be permitted.

PART 3 EXECUTION

3.1 EXISTING CONDITIONS WORK

A. Maintain access to existing cable tray and other pathway installations remaining active and
requiring access. Modify installation or provide access panel  to otherwise inaccessible
spaces.

B. All pathways shall be evaluated prior to adding any cabling within.

C. Existing conduit sleeve pathways that are re-used shall not be filled beyond 40% fill factor and
shall be firestopped.  See Section 07 84 00 - Firestopping.

D. Existing cable tray pathways that are re-used shall not be filled beyond 40% fill factor and
where applicable at wall penetrations, shall be firestopped per applicable ratings and codes.

E. Existing Conduit Sleeve penetrations that are abandoned shall be Firestopped/infilled per
applicable ratings and codes.

3.2 INSTALLATION

A. Support all pathways and fasten to structure with hardware specifically designed to support the
total weight of the pathway and all included cables. Install supports at each connection point, at
end of each run, and at other points to maintain the weight limit and to withstand cable pulling.

B. Firestop Assembly(s) shall be labeled in accordance with UL F ratings and T ratings at both
sides of penetration.  Provide label on wall below / near the firestop assembly in a location that
is easily seen.

C. J Hooks: Install cable types in separate open cable hanger segment. Do not mix coaxial,
optical fiber cable or any other cable type in the same support. If cables have more than 12
inches of sag, install additional J-Hooks.  Cables to maintain minimum 4 inches above ceiling
grid.  At no point shall cable(s) rest on acoustic ceiling grids or panels.

D. If a conduit run requires:
1. More than two 90 degree bends, provide a pull point or pull box between sections with two

bend or fewer.
2. A reverse bend (between 100 degrees and 180 degrees) insert a pull point or pullbox at

each bend having an angle from 100 degrees and 180 degrees.
3. A third 90 degree bend (between pull points or pull boxes) Derate conduit capacity of the

run that has the third bend by 15% except when:
a. the total run is not longer than 33 feet.
b. the conduit size is increased.
c. One of the bends is located within 12 inches of the cable end feed.

E. Maintain Conduit Bend Radius:
1. 4-pair balanced twisted pair (CAT 6) - 4 times the outside diameter (at rest or during pull).
2. Multipair balanced twisted pair cable  - 10 times the outside diameter.
3. Telecommunications bonding backbone- 3 times the outside diameter.

F. Where raceways or cable trays penetrate fire-rated walls, floors or roofs, sleeve and seal
opening around raceways and cable trays with UL listed firestop assemblies equal to fire rating
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of walls, floors or roofs.  Seal penetrations through all floors or roofs to provide and maintain a
watertight installation.  Conduit sleeves, where required, shall be sized for proper sealing and
extend Min. 2 inches above the surface.  The installation shall be in compliance with UL listed
firestopping assembly.

G. Conduits shall be:
1. Clean dry and unobstructed
2. Reamed and fitted with bushings.  Metal conduits to have ground clip / ground wire

connectors
3. Labeled for identification
4. Equipped with a pull cord that has a min. test rating of 90kg (200lb.)

H. A pull cord that has a min. test rating of 90kg (200lb. shall be co-installed with all cable
installed in any pathway.

I. Cable pathways shall not be filled greater than the TIA/EIA-569-A maximum fill for the
particular type.

J. Pathways deemed overfilled upon installation will not be accepted and shall be remedied at
Contractor expense.

K. Install expansion connectors where recommended by manufacturer as indicated on Drawings.

L. Install firestopping in accordance with Section 07 84 00 to sustain ratings when passing cable
pathway through fire-rated elements.

3.3 CLOSEOUT ACTIVITIES

A. See Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual routing of Major Pathways and locations of supports
for cable tray.

END OF SECTION



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  27 05 53

IDENTIFICATION FOR COMMUNICATIONS SYSTEMS
Section 27 05 53 Page 1

SECTION 27 05 53
IDENTIFICATION FOR COMMUNICATIONS SYSTEMS

PART  1  GENERAL

1.1 SECTION INCLUDES

A. Labels

B. Wire markers

C. Conduit markers

1.2 RELATED REQUIREMENTS

A. Section 27 05 26 - Grounding and Bonding For Communications Systems.

B. Section 27 10 05 - Communications Copper Cabling.

C. Section 27 11 16 - Communications Cabinets, Racks, Enclosures, & Accessories.

D. Section 27 15 23 - Communications Optical Fiber Cabling.

1.3 REFERENCE STANDARDS

A. TIA-606 - Administration Standard for Telecommunications Infrastructure; 2017c.

B. TIA-606-B - Administration Standard for Telecommunications Infrastructure; Rev B, 2012 (with
Addenda; 2015).

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard product data sheet, including part number and
description for each product

C. Shop Drawings: Submit labeling plan for review and approval prior to commencing labeling.

PART 2  PRODUCTS

2.1 BASIS OF DESIGN MANUFACTURER

A. Panduit: www.panduit.com.

B. Or approved equal.

C. Substitutions: See Section 01 60 00 - Product Requirements, for substitution procedures.

2.2 LABELS AND WIRE MARKERS

A. Comply with the requirements of TIA-606 and TIA-606-B standards.

B. Thermal transfer, laser, or inkjet type.

C. Lettering: Black on white background.
1. Sized according to label; not less that 1/8 inch.
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D. Application:
1. Cat6 Cables                   Self Laminating Model  S050X150YAJ
2. Fiber Cables Sleeve Model  NWSLC-2Y

a. Label Model  S100X150YAJ
3. Faceplates Non-Adhesive Model  UILS8BW
4. Patch Panels                 Non-Adhesive Model  UILS8BW
5. Ground Busbars               Super-tack Model  C200X100YPT
6. Grounding/ Bonding Conductors Tag Model  LTYK
7. Data Outlets Non-Adhesive Model  C195X040Y1J

2.3 CONDUIT AND RACEWAY MARKERS

A. Vinyl snap-on, non-adhesive:
1. Fiber Conduit and Innerduct Label  Model  PCV-FORY

PART 3  EXECUTION

3.1 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

B. Follow manufacturer's requirements for preparation.

C. Install identifying devices after completion of any painting.

3.2 INSTALLATION

A. Follow manufacturer's requirements for installation.

B. Mark data cabling within 2 inches from each end. Install additional marking at accessible
locations along the cable run.

C. All labels shall be installed such that they will be visible following installation.
1. Install parallel to cables or equipment lines.

D. Contractor shall install identification on all of the following:
1. Copper Horizontal Cabling at each end.
2. Data Outlets and connectors at each end.
3. Copper Patch Panels.
4. Fiber Cabling at each end.
5. Fiber connectors at each end.
6. Fiber Patch Panels.
7. Communications Grounding Busbars.
8. Communications Grounding and Bonding Conductors.
9. Security Cameras.
10. Wireless Access Points.
11. Speaker Cabling.

E. All labeling nomenclature shall comply with TIA-606-B cable labeling standards and as further
outlined below:
1. Data Outlets (any faceplate or surface mount box containing cat-6 data jacks)

a. Data outlet labels to indicate TR-RK-PP-PRT where:
1) TR = 2-digit number of Telecommunications Room
2) RK = 2-digit number of Rack
3) PP = 2-digit number of Patch-Panel
4) PRT = 2-digit number port designation of patch-panel
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b. Data Outlets serving security cameras and wireless access points shall follow the
same protocol outlined above.

END OF SECTION
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SECTION 27 10 05
COMMUNICATIONS COPPER CABLING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Communications system design requirements.

B. Communications pathways.

C. Copper communications cable and terminations.

D. Copper Communications cable and interconnecting devices.

E. Communications equipment room fittings.

F. Communications outlets.

G. Communications grounding and bonding.

H. Communications identification.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 26 05 33.16 - Boxes for Electrical Systems.

C. Section 27 05 26 - Grounding and Bonding For Communications Systems.

D. Section 27 05 28 - Pathways For Communications Systems.

E. Section 27 05 53 - Identification For Communications Systems.

F. Section 27 15 55 - Communications Cable Testing.

1.3 REFERENCE STANDARDS

A. BICSI N1 - Installation Practices for Telecommunications and ICT Cabling and Related
Cabling Infrastructure, 1st Edition; 2019.

B. EIA/ECA-310 - Cabinets, Racks, Panels, and Associated Equipment; Revision E, 2005.

C. FM (AG) - FM Approval Guide; current edition.

D. ICEA S-90-661 - Category 3, 5, & 5e Individually Unshielded Twisted Pair Indoor Cables (With
or Without An Overall Shield) For Use in General Purpose and LAN Communications Wiring
Systems Technical Requirements; 2012.

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

F. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables for
Use in Air Handling Spaces.

G. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set; 2019.

H. TIA-569 - Telecommunications Pathways and Spaces; 2019e.

I. TIA-606 - Administration Standard for Telecommunications Infrastructure; 2017c.
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J. TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for Customer
Premises; 2019d.

K. UL (DIR) - Online Certifications Directory; Current Edition.

L. UL 444 - Communications Cables; Current Edition, Including All Revisions.

M. UL 1863 - Communications-Circuit Accessories; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate requirements for service entrance and entrance facilities with

Communications Service Provider.
2. Coordinate the work with other trades to avoid placement of other utilities or obstructions

within the spaces dedicated for communications equipment.
3. Coordinate arrangement of communications equipment with the dimensions and

clearance requirements of the actual equipment to be installed.
4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:   Provide manufacturer's standard catalog pages, specifications and data sheets
for each product incorporated into the Work.

C. Shop Drawings:  Show compliance with requirements on isometric schematic diagram of
network layout, showing cable routings, telecommunication closets, rack and enclosure layouts
and locations, service entrance, and grounding, prepared and approved by BICSI Registered
Communications Distribution Designer (RCDD).

D. Evidence of qualifications for installer.

E. Installer certification from the cable manufacturer MUST be submitted as part of the bid
de-scoping process.  The Certified Installer certificate cannot be site specific to this project and
must be pre-existing for 12 months prior to the bid due date.

F. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

G. Test Plan:  Complete and detailed plan, with list of test equipment, procedures for inspection
and testing, and intended test date; submit at least 60 days prior to intended test date.

H. Field Test Reports.

I. Project Record Documents:  Prepared and approved by BICSI Registered Communications
Distribution Designer (RCDD).
1. Record actual locations of outlet boxes and distribution frames.
2. Show as-installed color coding, pair assignment, polarization, and cross-connect layout.
3. Identify distribution frames and equipment rooms by room number on drawings.

J. Operation and Maintenance Data:  List of all components with part numbers, sources of
supply, and operation and maintenance instructions; include copy of project record documents.
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1.6 QUALITY ASSURANCE

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

B. Manufacturer Qualifications:  At least 3 years experience manufacturing products of the type
specified.

C. All work shall be provided in a neat and workmanlike manner. All methods of construction that
are not specifically described or indicated in the contract documents, shall be provided in
accordance with industry standards and shall be subject to the control and approval of the
Owner's representative.

D. Equipment and materials shall be of the quality and manufactures indicated. The equipment
specified is based on the acceptable manufacturers listed. Where "approved equal” is stated,
equipment shall be equivalent in every way to that of the equipment specified, and subject to
the approval of the Engineer.

E. Installer Qualifications:
1. Company specializing in installing products specified in this section with minimum three

years documented experience, and with service facilities within 120 miles of project.  The
contractor must be approved by the manufacturer for cabling solutions – a qualified BICSI
trained installer who also is certified to install the solution able to be warrantied by the
Manufacturer.

2. The contractor is responsible for workmanship and installation practices in accordance
with the Manufacturer’s Certified Program. Contractor Project Manager on site must be
manufacturer certified in the copper information transport systems to be installed.  At least
30 percent of the installation and termination crew must be certified by Manufacturer with
a Technicians Level of Training.

3. Manufacturer accepted installer qualifications based on the following:
a. Panduit Corp.

1) Panduit Certified Installer (PCI)
2) Panduit Certified Technician (PCT)

b. Belden Partner Alliance Program
c. Legrand Ortronics

1) Ortronics Certified Installer (CI)
2) Ortronics Certified Technician (CIT)

F. Contractor must have 3 years experience in the installation and testing of the type of system
specified, and:
1. Employing a BICSI Registered Communications Distribution Designer (RCDD).
2. All Supervisors and a minimum of 30% of installers factory certified by manufacturers of

products to be installed.
3. Employing BICSI Registered Cabling Installation Technicians (RCIT) for supervision of all

work.
4. Provide evidence from at least two projects that have been in use for at least 18 months;

submit project name, address, and written certification by user.
5. Field technicians shall have a minimum of 3 years experience in the installation of the

type of system specified.

G. Products:  Listed, classified, and labeled as suitable for the purpose intended.

H. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

I. Conform to requirements of NFPA 70.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Keep stored products clean and dry.

1.8 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a one year period after Date of Substantial Completion.

C. Manufacturer shall provide a complete Cable Products Static, Dynamic, and Applications 
Warranty for a period of 20 years for high performance cabling systems that meet application
requirements.  The warranty shall include all cable installed in the structured cabling system.

D. Warranty shall be written in the name of the Owner, and include the following:
1. Identification of the Manufacturer's Certified Installer.
2. That the Installer has completed the Manufacturer's Certification Program.
3. That the Installer has fulfilled all the requirements of the Manufacturer's Certified

Program.

PART 2  PRODUCTS

2.1 CATEGORY 6A HORIZONTAL CABLE (PLENUM RATED)

A. Product Description: Category 6A, 100-ohm, plenum rated cable, 23 AWG copper conductors
twisted in 4 pairs and separated by a cross-divider. The cable shall be compliant with IEEE
802.3af and IEEE 802.3at POE applications. The cable shall be capable of 10GBase-T
Ethernet.

B. Manufacturers:
1. Panduit CAT-6A Cable Model - PUP6AV04BU-G
2. Belden CAT-6A Cable Model - 10GXS13D15A1000
3. Berk-Tek CAT-6A Cable Model - 11082057
4. Superior Essex CAT-6A Cable Model - 6S-220-2P
5. General Cable CAT-6A Cable Model - 7151839

C. Color:
1. General Use Data Blue
2. Wireless Access Points Blue
3. Security Cameras Orange

2.2 CATEGORY 6A DATA JACKS

A. Product Description: Augmented Category 6, 8-position, 8-wire universal module.  Contacts
plated with 50 micro inches of gold. Compatible with Mini-Com Modular Patch Panels,
Faceplates, and Surface Mount Boxes. Terminates 4 pair 22-26 AWG, 100 ohm cable and
shall not require the use of a punch down tool. Wiring Scheme: T568B
1. Shuttered CAT6A Jacks to be used for all above ceiling applications unless otherwise

noted.
2. Corrosive Resistant Jacks to be used in harsh/humid environments.

B. Manufacturers:
1. CAT6A - Panduit Mini-Com TX6 10Gig Jack Model CJ6X88TG
2. CAT6A - Panduit Mini-Com TX6 10Gig Shuttered Jack Model CJH6X88TG
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3. CAT6A - Belden CAT 6A REVConnect CAT6A Jack Bulk      Model RVAMJKU
4. CAT6A - Ortronics Clarity HDJ6A Jack                                   Model OR-HDJ6A

C. Color:
1. General Use Data Blue
2. Wireless Access Points Blue
3. Security Cameras Orange

2.3 MANUFACTURERS' JACK COLOR CHART

COLOR PANDUIT BELDEN ORTRONICS
BLUE BU BL -36

ORANGE OR OR -43
GREEN GR GN -45
SLATE IG GY -78
WHITE WH EW -88

RED RD RD -42
BLACK BL BK 0

YELLOW YL YL -44
VIOLET VL PR -27
IVORY IW IV -13

ALMOND EI AL

2.4 CATEGORY 6A PATCH CABLES

A. Product Description: Category 6A, 28 AWG, 10 Gb/s UTP patch cord with TX6A 10Gig
Modular Plugs on each end.

B. Manufacturers:
1. Panduit Patch Cables (for Data Room End - 1 Per Data drop)     Model UTP28X[X]**
2. Panduit Patch Cables (for Device End - 1 Per Data drop)      Model UTP28X[X]**
3. Panduit 36" Patch Cables (for Surge Protection Device - 1 Per Data drop requiring surge

protection)      Model UTP6A3
4. Belden Patch Cables (for Data Room End - 1 Per Data drop) Small Diameter Patch Cords

(where xxx equals footage length)                                                Model CAD11006xxx
5. Belden Patch Cables (for Device End - 1 Per Data drop) Small Diameter Patch Cords

(where xxx equals footage length)                                               Model CAD11006xxx
6. Belden Patch Cables (for Surge Protection Device - 1 Per Data drop requiring surge

protection) Small Diameter Patch Cords (where xxx equals footage length)                        
                                                                                                     Model CAD11006004

7. Ortronics Patch Cables (for Data Room End - 1 Per Data drop) Model OR-MC6A[xx]-06
8. Ortronics Patch Cables (for Device End - 1 Per Data drop)        Model OR-MC6A[xx]-06
9. Ortronics 36" Patch Cables (for Surge Protection Device - 1 Per Data drop requiring surge

protection)                                                                       Model OR-MC6A03-03

C. Lengths:
1. Data room end Locations with Data Cabinets 3 foot ([x] = 3)
2. Data room end Locations with Data Racks 6 foot ([x] = 6)
3. Wireless access point device location 6 foot ([x] = 6)
4. Security Camera device location 6 foot ([x] = 6)
5. General Data outlet location 10 foot ([x] = 10)

D. Color:
1. General Use Data Blue
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2. Wireless Access Points Blue
3. Security Cameras Orange

E. Additional Installation notes:
1. Contractor to establish proper wire management for patch cables from patch panels to

switches.  “Spider Webbing” with patch cables will not be accepted.
2. Patch cables shall not be shorter than 36".

2.5 DATA FACEPLATES

A. Product Description: Single gang vertical faceplate accepts two to six Mini-Com® Modules,
includes label pockets.

B. Manufacturers:
1. Panduit Mini-Com Classic Series

a. Two Module Model  CFPSL2S
b. Four Module Model  CFPSL4S
c. Six Module Model  CFPL6SY
d. Provide Blank Modules for all unused module spaces. Model  CMBIG-X

2. Belden: Compatible with REVConnect jacks.
a. Two Port White                                                                Model AX104231
b. Four Port White                                                               Model AX 104232
c. Six Port White                                                                  Model AX 104233
d. Blank Inserts White                                 Model AX 104456

3. Ortronics HDJ Clarity Series
a. Two Module                                                                      Model OR-403STJ12
b. Four Module                                                                     Model OR-403STJ14
c. Six Module                                                                        Model OR-40300457
d. Provide Blank Modules for all unused module spaces     Model 4100002-87

2.6 DATA OUTLET BOXES

A. Product Description: Shuttered surface mount box accepts up to two Modules.

B. Manufacturers:
1. Panduit Mini-Com Shuttered Surface Mount Box Model  CBX2IW-AY

a. For all above ceiling terminations and/or outlet locations.
2. BeldenTwo-Port with Shuttered Door and ID Window             Model AX102652

a. For all above ceiling terminations and/or outlet locations.
3. Ortronics Clarity HDJ Surface Mount Boxes                            Model OR-PHAHJU48

a. For all above ceiling terminations and/or outlet locations.

C. Mounting:
1. Panduit magnets to mount Surface Mount Boxes to structural steel or other permanent

metal surface where possible. Model  CBM-X
2. Hook and Loop Cable ties may be used to mount Surface Mount Boxes where magnets

cannot be used.
3. Wall anchors may be used where the Surface Mount Box is located in an exposed area

(such as gymnasium) AND there is no possible asbestos material.

2.7 DATA PATCH PANELS

A. Product Description: TIA/EIA 568, rack-mounted assembly of terminals and accessory patch
cords, with adequate capacity for active and spare circuits. 1RU.  For all unused positions
provide blank module.

B. Manufacturers:
1. Panduit Mini-Com 48 Port HD Blank Patch Panel      Model  CPA48HDBL
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a. Provide with each Patch Panel:
b. Strain Relief Bar      Model  SRB19BLY

1) Panduit quick release brackets for SRB      Model  SRBBRKT
2. Belden Modular Patch Panel Empty 48 port 1U      Model AX103121

a. Belden strain relief bar is included with the patch panel.
3. Ortronics Clarity HDJ 48 Port Patch Panel                                      Model OR-PHAHJU48

a. Ortronics strain relief bar is included with the patch panel.

C. Patch panel to be mounted at a minimum of 4 points.

2.8 SPEAKER CABLING

A. Plenum Cable for Speaker Circuits:  18 AWG copper conductor, shielded, 2 conductor, and
covered with a nonmetallic jacket; suitable for use for Class 2 circuits in air handling ducts,
hollow spaces used as ducts, and plenums.
1. Belden Part Number 6300FE

2.9 SUBSTITUTIONS

A. Substitutions Allowed: None

B. Contractor shall be responsible and assume all costs for removal and replacement of any
substituted product installed without prior written approval.  Such costs shall include, but not be
limited to labor, materials as well as any penalties, fees or costs incurred for late completion.

2.10 SYSTEM DESIGN

A. Provide a complete permanent end to end system of cabling and pathways for data
communications, including but not limited to cables, conduits and wireways, pull wires, support
structures, support devices, racks and cabinets, outlets, patch panels, and patch cables.
1. Comply with TIA-568 (SET) (cabling) and TIA-569 (pathways) (commercial standards).
2. Provide fixed cables and pathways that comply with NFPA 70 and TIA-607 and are UL

listed or third party independent testing laboratory certified.
3. Provide connection devices that are rated for operation under conditions of 32 to 140

degrees F at relative humidity of 0 to 95 percent, noncondensing.
4. In this project, the term plenum is defined as return air spaces above ceilings, inside

ducts, under raised floors, and other air-handling spaces.

B. System Description:
1. Provide additional outlets where indicated on drawings.

C. Intermediate Distribution Frames (IDF):  Support structures for terminating horizontal cables
that extend to telecommunications outlets.
1. Locate intermediate distribution frames as indicated on the drawings.

D. Cabling to Outlets:  Specified horizontal cabling, wired in star topology to distribution frame
located at center hub of star; also referred to as "links".

2.11 GROUNDING AND BONDING COMPONENTS

A. Comply with TIA-607.

B. Comply with Section 27 05 26 - Grounding and Bonding For Communications Systems .

2.12 IDENTIFICATION PRODUCTS

A. Comply with TIA-606.

B. Comply with 27 05 53 - Identification For Communications Systems.
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2.13 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Factory test cables according to TIA-568 (SET).

PART 3  EXECUTION

3.1 INSTALLATION - GENERAL

A. Comply with latest editions and addenda of TIA-568 (SET) (cabling), TIA-569 (pathways),
TIA-607 (grounding and bonding), BICSI N1, NFPA 70, and SYSTEM DESIGN as specified in
PART 2.

B. All Networks shall be installed per applicable standards and manufacturer's requirements.

C. Comply with Communication Service Provider requirements.

D. Grounding and Bonding:  Perform in accordance with TIA-607 and NFPA 70.

E. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

F. Contractor must remove all abandoned cable per Article 800 of the National Electrical Code
and per TIA and BICSI standards, recycling these materials where possible. Removal of
orphaned cable is mandatory. Contractors must consider this when placing bids.

3.2 INSTALLATION OF  PATHWAYS

A. Comply with 27 05 28 - Pathways For Communications Systems

B. Outlet Boxes:
1. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of telecommunications outlets provided under this section.
a. Mounting Heights:  Unless otherwise indicated, as follows:

1) Telephone and Data Outlets:  18 inches above finished floor.
2) Telephone Outlets for Side-Reach Wall-Mounted Telephones:  48 inches above

finished floor to top of telephone.
3) Telephone Outlets for Forward-Reach Wall-Mounted Telephones:  48 inches

above finished floor to top of telephone.
b. Orient outlet boxes for vertical installation of wiring devices unless otherwise

indicated.
c. Provide minimum of 24 inches horizontal separation between flush mounted outlet

boxes installed on opposite sides of fire rated walls.
d. Unless otherwise indicated, provide separate outlet boxes for line voltage and low

voltage devices.
e. Locate outlet boxes so that wall plate does not span different building finishes.
f. Locate outlet boxes so that wall plate does not cross masonry joints.
g. Outlet boxes shall be secured to building with mechanical fasteners. Adhesive

fasteners are not allowed.

3.3 INSTALLATION OF EQUIPMENT AND CABLING

A. Copper Cabling:
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1. Use only type CMP plenum-rated cable, do not install below 32°F.  If cable is stored below
32°F allow the cable to condition to room temperature 68°F as close to room temperature
+/- 10°F 48 hours prior to installation.

2. Horizontal distribution cables shall be bundled in groups of no more than manufacturers
recommendations.  Cable bundle quantities in excess of manufacturers
recommendations  may cause deformation of the bottom cables within the bundle and
degrade cable performance.

3. Maintain cable geometry; do not untwist more than .125 inch from point of termination.
4. Any cable installed by the contractor exceeding 90 meters (295 feet) long must be

replaced and routed to reduce length to 90 meters or less.  Complete all cable re-routing
at no additional cost to the Owner.  Identify in writing to Architect/Engineer prior to
installation of any cables that cannot be reduced to 90 meters or less in length.

5. Do not bend cable at radius less than manufacturer's recommended bend radius; for
unshielded twisted pair use bend radius of not less than 4 times cable diameter.

6. Do not pre pull cable out of box / reel prior to installing.
7. Do not over-cinch or crush cables.
8. Do not exceed manufacturer's recommended cable pull tension.
9. When installing in conduit, use only lubricants approved by cable manufacturer and do not

chafe or damage outer jacket.
10. Protect from paint and other damaging contaminants. (any painted / contaminated cables

shall be replaced at contractor's expense).
11. Leave sufficient slack in the ceiling to reach any telecommunications outlet/connector

within room.
12. Cable shall be installed above fire-sprinkler systems and shall not be attached to the

system or any ancillary equipment or hardware.  The cable system and support hardware
shall be installed so that it does not obscure any valves, fire alarm conduit, boxes, or
other control devices.

13. Where cables are housed in conduits, the backbone and horizontal cables shall be
installed in separate conduits

14. Cables shall not be attached to ceiling grid or lighting fixture wires.  Where support for
horizontal cable is required, the contractor shall install appropriate carriers to support the
cabling.

15. Install category 6,6A cable in a separate open cable hanger segment. Do not install with
coaxial, optical fiber cable or any other cable type.

16. If cables have more than 12” of sag, install more hangers.
17. Cables shall be installed in continuous lengths from origin to destination (no splices)

except for transition points, or consolidation points.
18. Cable shall have no physical defects such as cuts, tears or bulges in the outer jacket.

Cables with defects shall be replaced.
19. The Contractor shall be responsible for replacing all cables that do not pass required

bandwidth and throughput tests.

B. Service Loops (Slack or Excess Length):  Provide the following minimum extra length of cable,
looped neatly:
1. Cabinet / Rack end: 10 feet
2. Outlet end: 10 feet

a. At Distribution Frames:  10 feet.
b. At Outlets - Copper:  12 inches.

C. Identification:
1. Use mechanically generated wire and cable markers to identify cables at each end.
2. Use manufacturer-furnished label inserts, identification labels, or engraved wallplate to

identify each jack at communications outlets with unique identifier.
3. Use identification nameplate to identify cross-connection equipment, equipment racks,

and cabinets.
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3.4 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Comply with inspection and testing requirements of specified installation standards.

C. Visual Inspection:
1. Inspect cable jackets for certification markings.
2. Inspect cable terminations for color coded labels of proper type.
3. Inspect outlet plates and patch panels for complete labels.

D. Testing per 27 15 55 - Communications Cable Testing

E. Labeling per 27 05 53 - Identification For Communications Systems

F. Inspect patch cords for complete labels.

G. Notify Architect of any conflicts with or deviations from the contract documents.  Obtain
direction before proceeding with work.

H. Final Testing:  After all work is complete, including installation of telecommunications outlets,
and telephone dial tone service is active, test each voice jack for dial tone.

3.5 CLOSEOUT ACTIVITIES

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Provide manufacturer warranty documentation, ensure that forms have been completed in
Owner's name, and registered with the manufacturer.

C. Project Record Documents: Record actual locations and sizes of pathways, outlets, and jacks.
1. Field Test Reports, one hard copy, one PDF copy and one software based copy (ex.:

.FLW).
END OF SECTION
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SECTION 27 11 16
COMMUNICATIONS CABINETS, RACKS, ENCLOSURES, & ACCESSORIES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Communication Cabinets.

B. Communication Racks.

C. Wire Management.

D. Uninterruptible Power Supplies.

1.2 RELATED REQUIREMENTS

A. Section 27 05 26 - Grounding and Bonding For Communications Systems.

B. Section 27 05 28 - Pathways For Communications Systems.

C. Section 27 05 53 - Identification For Communications Systems.

1.3 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2019b.

B. EIA/ECA-310 - Cabinets, Racks, Panels, and Associated Equipment; Revision E, 2005.

C. NECA/BICSI 607 - Standard for Telecommunications Bonding and Grounding Planning and
Installation Methods forCommercial Buildings; 2011.

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

E. PS 1 - Structural Plywood; 2009.

F. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set; 2019.

G. TIA-569 - Telecommunications Pathways and Spaces; 2019e.

H. TIA-606 - Administration Standard for Telecommunications Infrastructure; 2017c.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Storage and handling requirements and recommendations.
2. Installation methods.

C. Manufacturer Qualification Statement.

D. Installers Qualification Statement.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  At least 5 years experience manufacturing products of the type
specified.
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B. Installer Qualifications:  A company having at least 3 years experience in the installation and
testing of the type of system specified, and:
1. Supervisors and installers factory certified by manufacturers of products to be installed.
2. Employing BICSI Registered Cabling Installation Technicians (RCIT) for all work.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Keep stored products clean and dry.

1.7 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a 2 year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.1 GENERAL

A. All cabinet, racks, panels, and associated equipment shall comply with EIA/ECA-310 and
TIA-606 standards.

B. All cabinet, racks, panels, and associated equipment shall be properly grounded and bonded. 
See Section 27 05 26 - Grounding and Bonding For Communications Systems for related
equipment and requirements.

2.2 COMMUNICATON CABINETS:

A. 4' H x 30" D x 27.3" W Wall Mount Data Cabinet;
1. Chatsworth CUBE-iT Plus Cabinet  Model TS1024-670

a. Color- Black
b. Chatsworth Fan Kit   Part No. 12804-701

1) 100 CFM, 115 VAC
c. Panduit Horizontal Cable Manager (Provide 3) Model NMF2

B. Locks:  All locks in this project shall be keyed alike

2.3 COMMUNICATION RACKS:

A. 2 Post Racks:
1. 2 Post Universal Rack

a. CPI 19" EIA rack, aluminum (7')  Model 46353-703
b. CPI Concrete Slab Install Kit  Part No. 40604-003

2. Refer to Section 27 05 26 for additional grounding and bonding components to provide
with each rack.

B. 4 Post Racks:
1. QuadraRack 4 Post Frame

a. CPI 19" EIA rack, 30" D, bolted aluminum and steel (7') Model 50120-703
b. CPI Concrete Slab Install Kit   Part No. 40604-003

2.4 WIRE MANAGEMENT

A. Vertical Wire Managers:
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1. CPI 7' Double Sided Vertical Wire Management
a. 6 inch wide             Model 35521-703
b. 8 inch wide             Model 35522-703
c. 10 inch wide             Model 35523-703

B. Horizontal Wire Managers:
1. CPI 2U Horizontal Wire Management  Model 35441-702

2.5 UNINTERRUPTIBLE POWER SUPPLIES

A. APC
1. APC Smart-UPS 1500VA LCD RM 2U 120V Model SMT1500RM2UNC

2.6 SYSTEM DESIGN

A. Provide a complete permanent system of cabling and pathways for voice and data
communications, including cables, conduits and wireways, pull wires, support structures,
enclosures and cabinets, and outlets.
1. Provide connection devices that are rated for operation under conditions of 32 to 140

degrees F at relative humidity of 0 to 95 percent, noncondensing.
2. In this project, the term plenum is defined as return air spaces above ceilings, inside

ducts, under raised floors, and other air-handling spaces.

2.7 MOUNTING BOARDS

A. Communications and Electrical Room Mounting Boards:  PS 1 A-D plywood, or medium
density fiberboard; 3/4 inch thick; flame spread index of 25 or less, smoke developed index of
450 or less, when tested in accordance with ASTM E84.
1. Size:  48 inches wide by 96 inches high.
2. Do not paint over UL label.

PART 3  EXECUTION

3.1 INSTALLATION - GENERAL

A. Comply with latest editions and addenda of TIA-568 (SET), TIA-569, NECA/BICSI 607, NFPA
70, and SYSTEM DESIGN as specified in PART 2.

3.2 INSTALLATION OF EQUIPMENT

A. Wall-Mounted Racks and Enclosures:
1. Install to plywood backboards only, unless otherwise indicated.

B. Floor-Mounted Racks and Enclosures:  Permanently anchor to floor in accordance with
manufacturer's recommendations.

3.3 FIELD QUALITY CONTROL

A. Comply with inspection and testing requirements of specified installation standards.
END OF SECTION
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SECTION 27 15 23
COMMUNICATIONS OPTICAL FIBER CABLING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. System Design

B. Campus Fiber Optic Backbone Cabling

C. Rack Mounted Housings

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 27 05 26 - Grounding and Bonding For Communications Systems.

C. Section 27 05 53 - Identification For Communications Systems.

D. Section 27 15 55 - Communications Cable Testing.

1.3 REFERENCE STANDARDS

A. EIA/ECA-310 - Cabinets, Racks, Panels, and Associated Equipment; Revision E, 2005.

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

C. TIA/EIA-568 - Commercial Building Telecommunications Cabling Standard. (consists of 3
Parts, listed below); Rev C, 2012, and latest addenda.

D. TIA-455-21 - FOTP-21 - Mating Durability of Fiber Optic Interconnecting Devices; 1988a
(Reaffirmed 2012).

E. TIA-492AAAB-A - Detail Specification for 50-um Core Diameter/125-um Cladding Diameter
Class Ia Graded-Index Multimode Optical Fibers; 2009a.

F. TIA-492CAAA - Detail Specification for Class IVa Dispersion-Unshifted Single-Mode Optical
Fibers; 1998 (Reaffirmed 2002).

G. TIA-526-14 - Optical Power Loss Measurement of Installed Multimode Fiber Cable Plant;
2015c.

H. TIA-526-7 - Measurement of Optical Power Loss of Installed Single-Mode Fiber Cable Plant;
2015a.

I. TIA-568.1 - Commercial Building Telecommunications Infrastructure Standard; 2015d.

J. TIA-568.3 - Optical Fiber Cabling and Components Standard; 2016d.

K. TIA-569 - Telecommunications Pathways and Spaces; 2019e.

L. TIA-606 - Administration Standard for Telecommunications Infrastructure; 2017c.

M. TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for Customer
Premises; 2019d.

N. UL 1863 - Communications-Circuit Accessories; Current Edition, Including All Revisions.
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O. UL 444 - Communications Cables; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate requirements for service entrance and entrance facilities with

Communications Service Provider.
2. Coordinate the work with other trades to avoid placement of other utilities or obstructions

within the spaces dedicated for communications equipment.
3. Coordinate arrangement of communications equipment with the dimensions and

clearance requirements of the actual equipment to be installed.
4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

B. Preinstallation Meeting:  Convene one week prior to commencing work of this section to review
service requirements and details with Communications Service Provider representative.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used. The exact part
numbers, colors and counts that are intended to be used shall be marked clearly on the
submittal or it will be marked Revise and Re-Submit.

C. Installer certification from the cable manufacturer MUST be submitted as part of the bid
de-scoping process.  The Certified Installer certificate cannot be site specific to this project and
must be pre-existing for 12 months prior to the bid due date.

D. Test Plan:  Complete and detailed plan, with list of test equipment, procedures for inspection
and testing, and intended test date; submit at least 60 days prior to intended test date.

E. Shop Drawings:  Show compliance with requirements on isometric schematic diagram of
network layout, showing cable routings, telecommunication closets, rack and enclosure layouts
and locations, service entrance, and grounding, prepared and approved by BICSI Registered
Communications Distribution Designer (RCDD).

F. Field Test Reports must be submitted bi-weekly to the construction manager that updates the
status of each fiber optic cable installation, termination, testing and warranty.

G. Project Record Documents shall be submitted at the conclusion of the project with the
following information..
1. Record actual locations of cable routing, IDF locations, enclosures and panels.
2. Show as-installed color coding, pair assignment, polarization, and cross-connect layout.
3. Fiber Test Results
4. Warranty Information
5. Operations & Maintenance Data

H. Operation and Maintenance Data:  List of all components with part numbers, sources of
supply, and operation and maintenance instructions; include copy of project record documents.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications:  At least 3 years experience manufacturing products of the type
specified.

B. Installer Qualifications:  A company having at least 3 years experience in the installation and
testing of the type of system specified, and:
1. Supervisors and installers factory certified by manufacturers of products to be installed.
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2. Employing experienced technicians for all work; show at least 3 years experience in the
installation of the type of system specified, with evidence from at least 2 projects that
have been in use for at least 18 months; submit project name, address, and written
certification by user.

C. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

D. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for
purpose specified and shown.

E. All work shall be provided in a neat and workmanlike manner. All methods of construction that
are not specifically described or indicated in the contract documents, shall be provided in
accordance with industry standards and shall be subject to the control and approval of the
Owners representative.
1. Any violations of applicable standards or codes committed by the Contractor shall be

remedied at the Contractor’s expense.

F. Equipment and materials shall be of the quality and manufactures indicated. The equipment
specified is based on the acceptable manufacturers listed. Where "approved equal” is stated,
equipment shall be equivalent in every way to that of the equipment specified, and subject to
the approval of the Engineer.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Keep stored products clean and dry.

1.8 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a 2 year period after Date of Substantial Completion.

C. System Warranty
1. A Certification / System Warranty shall provide a complete system warranty to guarantee

end-to-end high performance cabling systems that meet application requirements.  The
guarantee shall include all fiber optic connectivity components.  The system shall be
warranted for a period of a minimum of 20 years.

PART 2  PRODUCTS

2.1 SYSTEM DESIGN

A. Provide a complete permanent fiber optic communication cabling system including cables,
connectors, housings and support structures.  The basis of design is 10GBase-T for all fiber
optic links with additional 40GBase-T & 100GBase-T requirements for Single-Mode Fiber Optic
LAN applications.
1. Campus Backbone Cabling - Interconnection between campus buildings using OS2 fiber

optic cabling.

B. Main Distribution Frame (MDF):  Centrally located support structure for terminating backbone
cables, functioning as point of presence to external service provider.
1. For the entire campus there is one main Network Operations Center (NOC) and for each

building there is a main distribution frame (MDF) that functions as the central frame for
that building. Locate main distribution frame as indicated on the drawings.
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2. Capacity:  As required to terminate all cables required by design criteria plus minimum 25
percent spare space.

C. Intermediate Distribution Frames (IDF):  Support structures for terminating horizontal cables
that extend to telecommunications outlets. Locate intermediate distribution frames as indicated
on the drawings.

D. Backbone Cabling:  Cabling, pathways, and terminal hardware connecting intermediate
distribution frames (IDF's) with main distribution frame (MDF), wired in star topology with main
distribution frame at center hub of star.

E. Fiber optic cabling not to exceed the max distance listed below to support 10 Gigabit
transmission (including all patch cables).

Fiber Optic Type Max Distance
(Feet)

Max Distance (Meters)

OM3 Mulitimode 984 300
OM4 Multimode 1,312 400
OS2 Singlemode 32,808 10,000

2.2 CAMPUS BACKBONE SINGLE MODE COMMUNICATIONS CABLING (INDOOR/OUTDOOR)

A. Description: Fiber Optic (nonmetallic, Plenum Rated, flame-retardant, UV-resistant, 900 µm
buffered fibers) indoor/outdoor single mode cable designed for aerial, duct and direct-buried
applications with no need for a transition splice when entering the building.  Shall be installed
between the MDF’s of the buildings identified on the drawings.

B. Manufacturer: Corning: www.corning.com
1. Corning FREEDM One OS2 12-Strand Model: 012E8P-31131-29
2. Corning FREEDM One OS2 24-Strand Model: 024E8P-31131-29

2.3 CCH RACK MOUNTED CONNECTOR HOUSING

A. Description: Housings designed for rack mounting in 19 inch racks (1.75 -in EIA hole spacing).
Rack space options of 1U (two panels, cassettes or modules), 2U (four panels, cassettes or
modules), 3U (six panels, cassettes or modules) and 4U (12 panels, cassettes or modules). 
The 1U, 2U and 3U options feature a slide out tray and see through, removable top covers.
The CCH -04U features a clear door, removable front and rear enclosures and a platinum
colored interior for maximum visibility and access.

B. Manufacturer: Corning: www.corning.com

2.4 SUBSTITUTIONS

A. Section 01 60 00 - Product Requirements.

B. This is a performance-based solution. Substitutions must follow the same rigid standards for
quality and termination style as those described above.

C. ANY CONTRACTOR WISHING TO OFFER FIBER OPTIC CABLING PRODUCTS OTHER
THAN THOSE SPECIFIED HEREIN SHALL SUBMIT A REQUEST FOR PRODUCT
SUBSTITUTION IN WRITING NO LESS THAN ONE WEEK IN ADVANCE OF BID. WRITTEN
REQUESTS FOR SUBSTITUTION SHALL BE ACCOMPANIED BY ALL DRAWINGS,
SPECIFICATION SHEETS AND ENGINEERING DOCUMENTS, AS WELL AS THIRD PARTY
LABORATORY PERFORMANCE TEST RESULTS PROVING EQUIVALENCY IN
PERFORMANCE AND MANUFACTURING STYLE.
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D. This written documentation shall be accompanied by samples of the substitution product
offered for evaluation.  Equal product acceptance must be received in writing.

E. Contractor shall be responsible and assume all costs for removal and replacement of any
substituted product installed without prior written approval.  Such costs shall include, but not be
limited to labor, materials as well as any penalties, fees or costs incurred for late completion.

PART 3  EXECUTION

3.1 INSTALLATION - GENERAL

A. Comply with latest editions and addenda of TIA/EIA-568, TIA/EIA-569, ANSI/J-STD-607,
NFPA 70, and SYSTEM DESIGN as specified in PART 2.

B. Comply with TIA-570, latest edition.

C. Provide fixed cables and pathways that comply with NFPA 70 and ANSI/J-STD-607 and are
UL listed or third party independent testing laboratory certified.

D. Provide connection devices that are rated for operation under conditions of 32 to 140 degrees
F at relative humidity of 0 to 95 percent, noncondensing.

E. Cabling terminations to follow industry standard color code as follows:
1. Blue
2. Orange
3. Green
4. Brown
5. Slate
6. White
7. Red
8. Black
9. Yellow
10. Violet
11. Rose
12. Aqua
13. Fiber 13 to 24: Repeated, but with a black tracer added (except for black, which has a

white tracer).

F. Contractor must remove all abandoned cable per Article 800 of the National Electrical Code
and per TIA and BICSI standards, recycling these materials where possible. Removal of
orphaned cable is mandatory. Contractors must consider this when placing bids.

3.2 PATHWAYS

A. Install with the following minimum clearances:
1. 48 inches from motors, generators, frequency converters, transformers, x-ray equipment,

and uninterruptible power systems.
2. 12 inches from power conduits and cables and panelboards.
3. 5 inches from fluorescent and high frequency lighting fixtures.
4. 6 inches from flues, hot water pipes, and steam pipes.

B. Conduit:
1. Do not install more than 2 (two) 90 degree bends in a single horizontal cable run.
2. Leave pull cords in place where cables are not initially installed.
3. Conceal conduit under floor slabs and within finished walls, ceilings, and floors except

where specifically indicated to be exposed.
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a. Conduit may remain exposed to view in mechanical rooms, electrical rooms, and
telecommunications rooms.

b. Treat conduit in crawl spaces and under floor slabs as if exposed to view.
c. Where exposed to view, install parallel with or at right angles to ceilings, walls, and

structural members.
d. Under floor slabs, locate conduit at 12 inches, minimum, below vapor retarder; seal

penetrations of vapor retarder around conduit.

C. Grounding and Bonding:  Perform in accordance with ANSI/J-STD-607 and NFPA 70.
1. Conform to requirements as specified in 27 05 26 - Grounding and Bonding For

Communications Systems.
2. Where metallically shielded cables are used, grounding and bonding shall be

accomplished by methods prescribed by the Engineer.

D. Firestopping:  Seal openings around pathway penetrations through fire-rated walls, partitions,
floors, and ceilings in accordance with Section 07 84 00.

3.3 INSTALLATION OF CABLING

A. Service Loops (Slack or Excess Length):  Provide the following minimum extra length of cable,
looped neatly:
1. At Distribution Frames:  120 inches.

B. Fiber Optic Cabling:
1. Prepare for pulling by cutting outer jacket for 10 inches from end, leaving strength

members exposed. Twist strength members together and attach to pulling eye.
2. Support vertical cable at intervals as recommended by manufacturer.
3. Cable shall have no physical defects such as cuts, tears or bulges in the outer jacket.

Cables with defects shall be replaced.
4. The Contractor shall be responsible for replacing all cables that do not pass required

bandwidth and throughput tests.
5.

C. Field-Installed Labels:  Comply with TIA/EIA-606 using encoded identifiers.
1. Comply with requirements of 27 05 53 - Identification For Communications Systems.
2. Cables:  Install color coded labels on both ends.
3. Patch Panels:  Label each jack as to its type and function, with a unique numerical

identifier.
4. Patch Cords:  Label with jack identifier corresponding to initial installation.

3.4 FIELD QUALITY CONTROL

A. Comply with inspection and testing requirements as specified in Section 27 15 55.

B. Visual Inspection:
1. Inspect cable jackets for certification markings.
2. Inspect cable terminations for color coded labels of proper type.
3. Inspect outlet plates and patch panels for complete labels.
4. Inspect patch cords for complete labels.

C. Final Testing:  After all work is complete, including installation of telecommunications outlets,
and telephone dial tone service is active, test each voice jack for dial tone.

3.5 CLOSEOUT ACTIVITIES

A. See Section 01 70 00 - Execution and Closeout Requirements, for closeout procedures.

B. Project Record Documents: Record actual locations and sizes of pathways, outlets, and jacks.
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1. Field Test Reports, one hard copy, one PDF copy and one software based copy (ex.:
.FLW).

END OF SECTION
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SECTION 27 15 55
COMMUNICATIONS CABLE TESTING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Provide all labor, materials, tools, equipment, and field-test instruments required for the
complete testing, identification and administration of the work called for in the Contract
Documents.

B. To conform to the overall project schedule, the cabling contractor shall survey the work areas
and coordinate cabling testing with other applicable trades.

C. In addition to the tests detailed in this document, the contractor shall notify the Owner or the
Owner’s representative of any additional tests that are deemed necessary to guarantee a fully
functional system.  The contractor shall carry out and record any additional measurement
results at no additional charge.

D. Minimum requirements for the test certification, identification and administration of backbone
and horizontal optical fiber cabling.
1. Category 6 Copper Cabling.
2. Multimode Fiber Cabling.
3. Single-Mode Fiber Cabling.

1.2 RELATED REQUIREMENTS

A. Section 27 10 05 - Communications Copper Cabling

B. Section 27 15 23 - Communications Optical Fiber Cabling

1.3 REFERENCE STANDARDS

A. TIA-455-21 - FOTP-21 - Mating Durability of Fiber Optic Interconnecting Devices; 2012.

B. TIA-492AAAA-B - Detail Specification for 62.5-um Core Diameter/125-um Cladding Diameter
Class Ia Graded-Index Multimode Optical Fibers; 2009.

C. TIA-492AAAB-A - Detail Specification for 50-um Core Diameter/125-um Cladding Diameter
Class Ia Graded-Index Multimode Optical Fibers; 2009.

D. TIA-492CAAA - Detail Specification for Class IVa Dispersion-Unshifted Single-Mode Optical
Fibers; 1998 (R 2002).

E. TIA/EIA-568-C.1 - Commercial Building Telecommunications Cabling Standard - Part 1:
General Requirements; Rev C, 2012; Addenda 1-7.

F. TIA/EIA-568-C.2 - Commercial Building Telecommunications Cabling Standard - Part 2:
Balanced Twisted Pair Cabling Components; Rev C, 2012; Addenda 1-11.

G. TIA/EIA-568-C.3 - Commercial Building Telecommunications Cabling Standard - Part 3:
Optical Fiber Cabling Components Standard, and Addendum 1 - Additional Transmission
Performance Specifications for 50/125 um Optical Fiber Cables

H. ANSI/TIA/EIA 455 61A, Measurement of Fiber or Cable Attenuation Using an OTDR.

I. ANSI/TIA/EIA-455-59A, Measurement of Fiber Point Discontinuities Using an OTDR.

J. ANSI/TIA/EIA 455 60A, Measurement of Fiber or Cable Length Using an OTDR.
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K. ANSI Z136.2, ANS for Safe Use Of Optical Fiber Communication Systems Utilizing Laser
Diode And LED Sources.

L. ANSI/TIA/EIA 526 7, Optical Power Loss Measurements of Installed Singlemode Fiber Cable
Plant.

M. ANSI/EIA/TIA 455 50B, Light Launch Conditions For Long-Length Graded-Index Optical Fiber
Spectral Attenuation Measurements

N. ANSI/TIA 526 14 B, Optical Power Loss Measurements of Installed Multimode Fiber Cable
Plant; IEC 61280-4-1 edition 2, Fiber Optic Communications Subsystem Test Procedure- Part
4-1: Installed cable plant- Multimode attenuation measurement.

O. TIA/EIA-606 - Administration Standard for the Telecommunications Infrastructure; Rev B,
2012.

1.4 SUBMITTALS

A. Manufacturers catalog sheets and specifications for fiber optic and copper field-test
instruments.

B. Sample test reports.

C. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

1.5 QUALITY ASSURANCE

A. Installer / Tester Qualifications:
1. Trained technicians who have successfully attended an appropriate training program and

have obtained a certificate as proof thereof shall execute the tests. Appropriate training
programs include but are not limited to installation certification programs provided by
BiCSi or the ACP (Association of Cabling Professionals).
a. Manufacturer of the copper cable and copper connectors, manufacturer of the fiber

optic cable and/or the fiber optic connectors.
b. Manufacturer of the test equipment used for the field certification.

B. Testing Equipment Qualifications:
1. Field test instruments shall comply with the accuracy requirements for level III field testers

as defined in ANSI/TIA-1152. The tester including the appropriate interface adapter must
meet the specified accuracy requirements. The accuracy requirements for the permanent
link test configuration (baseline accuracy plus adapter contribution) are specified in Table
3 of ANSI/TIA-1152 (Table 3 in this TIA document also specifies the accuracy
requirements for the Channel configuration).

2. Field-test instruments shall have the latest software and firmware installed.
3. Field-test instruments (tester) shall be within the calibration period recommended by the

vendor in order to achieve the vendor-specified measurement accuracy.
4. The RJ45 test plug shall fall within the values specified in ANSI/TIA-568-C Annex C for

NEXT, FEXT and Return Loss.
5. Testing of the fiber cabling shall be performed using high-quality test cords of the same

fiber type as the cabling under test.  The test cords for OLTS testing shall be between 1 m
and 5 m in length.  The test cords for OTDR testing shall be approximately 100 m for the
launch cable and at least 25 m for the receive cable.

6. The copper tester interface adapters must be of high quality and the cable shall not show
any twisting or kinking resulting from coiling and storing of the tester interface adapters. In
order to deliver optimum accuracy, preference is given to a permanent link interface
adapter for the tester that can be calibrated to extend the reference plane of the Return
Loss measurement to the permanent link interface. The contractor shall provide proof that
the interface has been calibrated within the period recommended by the vendor. To
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ensure that normal handling on the job does not cause measurable Return Loss change,
the adapter cord cable shall not be of twisted-pair construction.

7. Field-test instruments (tester) shall be within the calibration period recommended by the
vendor in order to achieve the vendor-specified measurement accuracy.

8. Field-test instruments shall have the latest software and firmware installed.

PART 2 PRODUCTS - NOT USED

PART 3  EXECUTION

3.1 COPPER

A. Every cabling link in the installation shall be tested in accordance with the field test
specifications defined in ANSI/TIA-568-C.2 “Commercial Balanced Twisted-Pair
Telecommunications Cabling and Components  Standard”. This document will be referred to
as the “Category 6 Standard.”

B. Every cabling link in the installation shall be tested for the following:
1. Wire Map
2. Length
3. Insertion Loss
4. NEXT Loss
5. PS NEXT Loss
6. ACR-F Loss
7. PS ACR-F Loss
8. Return Loss
9. Propagation Delay
10. Delay Skew
11. DC Resistance Unbalance.

C. The cable type must be set to match the cable manufacturer and type installed, do not set to
the default Cat 6 UTP. If the manufacturer of the cable installed is not listed in the field test
equipment, only then, the default Cat 6 UTP may be used.

D. The location of the "Main" shall be at the MDF or IDF and the location of the "Remote" shall be
at the outlet. If the location of the "Main" and "Remote" are reversed, it must be noted in the
test report documentation for any and all instances.

E. The installed twisted-pair horizontal links shall be tested from the IDF in the
telecommunications room to the telecommunication wall outlet in the work area for compliance
with the “Permanent Link” performance specification as defined in the Category 6 Standard.

F. One hundred percent of the installed cabling links must pass the requirements of the Category
6 Standard and as further detailed in this Section. Any failing link must be diagnosed and
corrected. The corrective action shall be followed with a new test to prove that the corrected
link meets the performance requirements. The final and passing result of the tests for all links
shall be provided in the test results documentation in accordance with this Section.

G. A Pass or Fail result for each parameter is determined by comparing the measured values with
the specified test limits for that parameter. The test result of a parameter shall be marked with
an asterisk " * " when the result is closer to the test limit than the accuracy of the field tester.
The field tester manufacturer must provide documentation as an aid to interpret results
marked with asterisks. To which extent " * " results shall determine approval or disapproval of
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the element under test shall be defined in the relevant detail specification, or agreed on as a
part of a contractual specification.

H. The Pass or Fail condition for the link-under-test is determined by the results of the required
individual tests (detailed in Section 4.2.2 of ANSI/TIA-1152). Any Fail or Fail* result yields a
Fail for the link-under-test. In order to achieve an overall Pass condition, the results for each
individual test parameter must Pass or Pass*.

3.2 FIBER

A. Every fiber cable link shall be tested in accordance with this document.  This includes testing
the attenuation and polarity of the installed cable plant with an optical loss test set (OLTS) and
the installed condition of the cabling system and its components with an optical time domain
reflectometer (OTDR).  The condition of the fiber end faces shall also be verified.

B. Testing shall not include any active devices or passive devices within the link or channel other
than cable, connectors, and splices, i.e. link attenuation does not include such devices as
optical bypass switches, couplers, repeaters, or optical amplifiers.

C. All tests performed on optical fiber cabling that use a laser or LED in a test set shall be carried
out with safety precautions in accordance with ANSI Z136.2.

D. All outlets, cables, patch panels and associated components shall be fully assembled and
labeled prior to field-testing.  Any testing performed on incomplete systems shall be redone on
completion of the work.

E. Link and channel test results from the OLTS and OTDR shall be recorded in the test
instrument upon completion of each test for subsequent uploading to a PC in which the
administrative documentation (reports) may be generated.

F. Fiber end faces shall be inspected at x200 or x400 magnification. x200 magnification is
suitable for inspecting multimode and singlemode fibers. x400 magnification may be used for
detailed examination of singlemode fibers. Scratched, pitted or dirty connectors shall be
diagnosed and corrected.
1. End face images shall be recorded in the memory of the test instrument for subsequent

uploading to a PC and reporting.

G. Testing shall be performed on each cabling segment (connector to connector).

H. Testing shall be performed on each cabling channel (equipment to equipment) that is planned
for use per the owner’s instructions.

I. Optical loss testing - Horizontal / Backbone link
1. Multimode links shall be tested at 850 nm and 1300 nm in accordance with

ANSI/TIA-526-14-B, one-cord reference method.
2. Singlemode backbone links shall be tested at 1310 nm and 1550 nm in accordance with

ANSI/TIA/EIA-526-7, Method A.1, One Reference Jumper equivalent method.
3. Link attenuation does not include any active devices or passive devices other than cable,

connectors, and splices, i.e. link attenuation does not include such devices as optical
bypass switches, couplers, repeaters, or optical amplifiers.

J. OTDR Testing
1. Fiber links shall be tested at the appropriate operating wavelengths for anomalies and to

ensure uniformity of cable attenuation and connector insertion loss.
a. Multimode: 850 nm and 1300 nm
b. Singlemode: 1310 nm and 1550 nm

2. Each fiber link and channel shall be tested in both directions.
3. A launch cable shall be installed between the OTDR and the first link connection.
4. A receive cable shall be installed after the last link connection.
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K. Length Measurement
1. The length of each fiber shall be recorded.
2. It is preferable that the optical length be measured using an OLTS or OTDR.

L. Polarity Testing
1. Paired duplex fibers in multi-fiber cables shall be tested to verify polarity in accordance

with Clause E.5.3 of ANSI/TIA 568 C.0.  The polarity of the paired duplex fibers shall be
verified using an OLTS.

3.3 DOCUMENTATION

A. The test results / measurements saved within the field test instrument shall be transferred into
a Windows™-based database utility that allows for the maintenance, inspection and archiving
of the test records. A guarantee shall be made that the measurement results are transferred to
the PC unaltered, i.e., “as saved in the field test instrument” at the end of each test and that
these results cannot be modified at a later time. The file format, CSV (comma separated
value), does not provide adequate protection of these records and shall not be used.

B. The test results documentation shall be available for inspection by the Owner or the Owner’s
representative during the installation period and shall be passed to the Owner's representative
within 5 working days of completion of tests on cabling served by a telecommunications room
or of backbone cabling.  The installer shall retain a copy to aid preparation of as built
information.

C. The database for the completed job shall be stored and delivered on CD-ROM or DVD prior to
Owner acceptance. This CD-ROM or DVD shall include the software tools required to view,
inspect, and print any selection of test reports.

D. Circuit IDs reported by the test instrument should match the specified label ID.

E. Detailed test result documentation shall be provided in an electronic data base and shall
include the following information for each link:
1. Identification of the customer site as specified by the owner.
2. Identification of the link in accordance with the naming convention defined in the overall

system documentation.
3. The name of the test limit selected to execute the stored test results.
4. The name of the personnel performing the test.
5. The overall Pass/Fail evaluation of the link-under-test.

a. Including the NEXT Headroom (overall worst case) number for copper.
b. Including OLTS and OTDR measurements for fiber.

6. Identification of the tester interface.
7. Date and time the test results were saved in the memory of the tester.
8. The manufacturer, model and serial number of the field-test instrument.
9. The version of the test software and the version of the test limit database held within the

test instrument
10. Test results information must contain information on each of the required test parameters

that are listed in this Section and as further detailed below.

F. Copper
1. Detailed test results data to be provided in the electronic database for must contain the

following information:
a. For each of the frequency-dependent test parameters, the value measured at every

frequency during the test is stored. The PC-resident database program must be able
to process the stored results to display and print a color graph of the measured
parameters. The PC-resident software must also provide a summary numeric format
in which some critical information is provided numerically as defined by the summary
results (minimum numeric test results documentation) as outlined above for each of
the test parameters.
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1) Length: Identify the wire-pair with the shortest electrical length, the value of the
length rounded to the nearest 0.1 m (1) and the test limit value.

2) Propagation delay: Identify the pair with the shortest propagation delay, the
value measured in nanoseconds (ns) and the test limit value.

3) Delay Skew: Identify the pair with the largest value for delay skew, the value
calculated in nanoseconds (ns) and the test limit value.

4) Insertion Loss (Attenuation): Minimum test results documentation as explained
in this Section for the worst pair.

5) Return Loss: Minimum test results documentation as explained in this Section
for the worst pair as measured from each end of the link.

6) NEXT, ACR-F: Minimum test results documentation as explained in this Section
for the worst pair combination as measured from each end of the link.

7) PS NEXT and PS ACR-F: Minimum test results documentation as explained in
this  Section for the worst pair as measured from each end of the link.

8) DC Resistance Unbalance.
b. Cable type and the value of NVP used for length calculations.

G. Fiber
1. Detailed test results data to be provided in the electronic database for must contain the

following information:
a. The fiber identification number.
b. The length for each optical fiber.
c. The length for each optical fiber as calculated by the OTDR.
d. Test results to include OTDR link and channel traces and event tables at the

appropriate wavelength(s).
e. Test results to include OLTS attenuation link and channel measurements at the

appropriate wavelength(s) and the margin (difference between the measured
attenuation and the test limit value).

f. End face inspection images.

3.4 FIELD QUALITY CONTROL

A. A  representative of the owner shall reserve the right to be invited to witness field testing. The
representative shall be notified of the start date of the testing phase five business days before
testing commences.

B. A  representative of the owner shall reserve the right to select a random sample of 5% of the
installed links. The representative (or his / her authorized delegate) shall test these randomly
selected links and the results are to be stored in accordance with the prescriptions in this
Section. The results obtained shall be compared to the data provided by the installation
contractor. If more than 2% of the sample results differ in terms of the pass/fail determination,
the installation contractor under supervision of the end-user representative shall repeat 100%
testing and the cost shall be borne by the installation contractor.

END OF SECTION
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SECTION 27 41 00
AUDIO - VIDEO SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Classroom Audio/Video Cabling

B. Audio/Video System Patch Cables

C. Audio/Video Interface Faceplate & Connectivity

D. Classroom Interactive Display

E. Classroom Display Mounts & Backers

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 27 05 26 - Grounding and Bonding for Communications Systems.

C. Section 27 05 28 - Pathways for Communications Systems.

D. Section 27 05 53 - Identification for Communications Systems.

E. Section 27 15 55 - Communications Cable Testing.

1.3 REFERENCE STANDARDS

A. ICEA S-90-661 - Category 3, 5, & 5e Individually Unshielded Twisted Pair Indoor Cables (With
or Without An Overall Shield) For Use in General Purpose and LAN Communications Wiring
Systems Technical Requirements; Insulated Cable Engineers Asso

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

C. TIA/EIA-568-C.1 - Commercial Building Telecommunications Cabling Standard - Part 1:
General Requirements; Rev C, 2012; Addenda 1-7.

D. TIA/EIA-568-C.2 - Commercial Building Telecommunications Cabling Standard - Part 2:
Balanced Twisted Pair Cabling Components; Rev C, 2012; Addenda 1-11.

E. TIA/EIA-568-C.3 - Commercial Building Telecommunications Cabling Standard - Part 3:
Optical Fiber Cabling Components Standard, and Addendum 1 - Additional Transmission
Performance Specifications for 50/125 um Optical Fiber Cables

F. TIA-569 - Commercial Building Standard for Telecommunications Pathways and Spaces;
2012.

G. TIA/EIA-606 - Administration Standard for the Telecommunications Infrastructure; Rev B,
2012.

H. ANSI/J-STD-607 - Commercial Building Grounding (Earthing) and Bonding Requirements for
Telecommunications; Rev A, 2002.

I. UL 444 - Communications Cables; Current Edition, Including All Revisions.
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J. UL 497 - Standard for Protectors for Paired-Conductor Communications Circuits; Current
Edition, Including All Revisions.

K. UL 514C - Standard for Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current
Edition, Including All Revisions.

L. UL 1581 - Reference Standard for Electrical Wires, Cables, and Flexible Cords; Current
Edition, Including All Revisions.

M. UL 1863 - Standard for Communications-Circuit Accessories; Current Edition, Including All
Revisions.

N. USDA RUS 345-83 - Gas Tube Surge Arrestors (PE-80); US Department of Agriculture; 1982.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to avoid placement of other utilities or obstructions

within the spaces dedicated for Audio/Video equipment.
2. Coordinate arrangement of Audio/Video equipment with the dimensions and clearance

requirements of the actual equipment to be installed.
3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain

direction before proceeding with work.

B. Preinstallation Meeting:  Convene one week prior to commencing work of this section to review
service requirements and details with the Construction Management representative.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Manufacturers installation instructions.
2. Storage and handling requirements and recommendations.
3. Part numbers.
4. Notes to clarify any part number choices on product sheet.
5. Installation methods.

C. Shop Drawings:  Show compliance with requirements on isometric schematic diagram of
network layout, showing cable routings, telecommunication closets, rack and enclosure layouts
and locations, service entrance, and grounding.

D. Manufacturer Qualifications.

E. Installer Qualifications.

F. Test Plan:  Complete and detailed plan, with list of test equipment, procedures for inspection
and testing, and intended test date; submit at least 30 Days prior to intended test date.

G. Field Test Reports.

H. Project Record Documents:  Prepared and approved by BICSI Registered Communications
Distribution Designer (RCDD).
1. Record actual locations of outlet boxes and distribution frames.
2. Show as-installed color coding, pair assignment, polarization, and cross-connect layout.
3. Identify distribution frames and equipment rooms by room number on contract drawings.

I. Operation and Maintenance Data:  List of all components with part numbers, sources of
supply, and operation and maintenance instructions; include copy of project record documents.
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1.6 CLOSEOUT SUBMITTALS

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations and sizes of pathways and outlets.

1.7 QUALITY ASSURANCE

A. Manufacturer Qualifications:  At least 3 years experience manufacturing products of the type
specified.

B. Installer Qualifications:  A company having at least 3 years experience in the installation and
testing of the type of system specified, and:
1. Employing a BICSI Registered Communications Distribution Designer (RCDD).
2. Supervisors and installers factory certified by manufacturers of products to be installed.
3. Employing BICSI Registered Cabling Installation Technicians (RCIT) for all work.
4. Employing experienced technicians for all work; show at least 3 years experience in the

installation of the type of system specified, with evidence from at least 2 projects that
have been in use for at least 18 months; submit project name, address, and written
certification by user.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Keep stored products clean and dry.

1.9 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a 2 year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.1 CABLING

A. Verify all cable lengths required for installation in field

B. HDMI
1. 3 Meter (9.84 Foot) On-Q Part # AC2M03-BK

C. CATEGORY 6A SHIELDED HORIZONTAL CABLE (PLENUM RATED)
1. Product Description: Shielded copper cable, category 6A U/FTP, plenum (CMP), 4-pair,

conductors are 23 AWG with FEP insulation, twisted in pairs, each individual twisted pair
includes a metallic foil shield and is protected by a low smoke, flame-retardant PVC
jacket, blue.

2. Manufacturers:
a. Panduit CAT-6A Shielded Cable Model: PUFP6X04BU-UG
Note: This cable is to be used with the DAV scope shown on the bid documents only.

D. CATEGORY 6A SHIELDED PATCH CORD (PLENUM RATED)
1. Product Description: Category 6A, FTP, solid, plenum, blue cable with TX6A 10Gig

Shielded Modular Plugs on each end.
2. Manufacturers:

a. Panduit CAT-6a Shielded Cable Model: SAPPBU[xx]
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b. [xx] = Length needed per field conditions
Note: This cable is to be used with the DAV scope shown on the bid documents only.

E. USB
1. Product Description: USB 2.0 Interface cable

a. A Male to A Male
1) Tripp Lite 6' Model: UR020-006
2) Tripp Lite 10' Model: UR020-010

b. A Male to B Male
1) Tripp Lite 6' Model: U022-006
2) Tripp Lite 10' Model: U022-010
Note: Select USB cable type & Category 6A cable type based on DAV kit
Requirements

2.2 AUDIO/VIDEO INTERFACE FACEPLATE (DAV)

A. Features: 4K HDMI, USB, 3.5mm audio extender kit

B. Manufacturers:
1. Liberty AV Model: DL-1H1A1U-WPKT-W
2. Audio Enhancement Model: AVConnectHDBaseT
3. Hubbell Model: ISFHD4BK

a. Hubbell Accessories:
1) External 5V DC Power Supply Model: HDMIDC5V

2.3 WALL BOX

A. Medium Capacity Wall Box (9"x12") FSR Part # WB-X1-GNG

B. Wall Box Cover
1. NOTE: To be installed behind displays to recieve DAV cabling from A/V outlet. This box

will also house power and data for the display.
2. NOTE: Use handle lock installation, do not use flush lock installation.

2.4 INTERACTIVE DISPLAY

A. Interactive display & height adjustable mount to be purchased by the owner and turned over to
contractor for installation.  Basis of design is a Promethean 75" model.

PART 3  EXECUTION

3.1 INSTALLATION - GENERAL

A. Comply with all manufacturer's installation instructions for all components being installed.
1. Any installation that does not comply with manufacturer's installation instructions must be

approved by engineer prior to installation.

B. Eno Boards, Projectors, and Speaker Systems
1. Contractor shall install all components required for a complete system installation

including the aiming and adjusting of the projector image to match the screen size.
a. Comply with latest editions and addenda of TIA-570, ANSI/J-STD-607, NFPA 70,

and SYSTEM DESIGN as specified in PART 2.
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3.2 PATHWAYS

A. Underground Service Entrance:  Install conduit at least 18 inches below finish grade; encase in
at least 3 inches thick concrete for at least 60 inches out from the building line.

B. Install with the following minimum clearances:
1. 48 inches from motors, generators, frequency converters, transformers, x-ray equipment,

and uninterruptible power systems.
2. 12 inches from power conduits and cables and panelboards.
3. 5 inches from fluorescent and high frequency lighting fixtures.
4. 6 inches from flues, hot water pipes, and steam pipes.

C. Conduit:
1. Do not install more than 2 (two) 90 degree bends in a single horizontal cable run.
2. Leave pull cords in place where cables are not initially installed.
3. Conceal conduit under floor slabs and within finished walls, ceilings, and floors except

where specifically indicated to be exposed.
a. Conduit may remain exposed to view in mechanical rooms, electrical rooms, and

telecommunications rooms.
b. Treat conduit in crawl spaces and under floor slabs as if exposed to view.
c. Where exposed to view, install parallel with or at right angles to ceilings, walls, and

structural members.
d. Under floor slabs, locate conduit at 12 inches, minimum, below vapor retarder; seal

penetrations of vapor retarder around conduit.

D. Outlet Boxes:
1. Coordinate locations of outlet boxes provided under Section 26 05 37 as required for

installation of telecommunications outlets provided under this section.
a. Mounting Heights:  Unless otherwise indicated, as follows:

1) Telephone and Data Outlets:  18 inches above finished floor.
2) Telephone Outlets for Side-Reach Wall-Mounted Telephones:  54 inches above

finished floor to top of telephone.
b. Orient outlet boxes for vertical installation of wiring devices unless otherwise

indicated.
c. Provide minimum of 24 inches horizontal separation between flush mounted outlet

boxes installed on opposite sides of fire rated walls.
d. Unless otherwise indicated, provide separate outlet boxes for line voltage and low

voltage devices.
e. Locate outlet boxes so that wall plate does not span different building finishes.
f. Locate outlet boxes so that wall plate does not cross masonry joints.

E. Grounding and Bonding:  Perform in accordance with ANSI/J-STD-607 and NFPA 70.

F. Firestopping:  Seal openings around pathway penetrations through fire-rated walls, partitions,
floors, and ceilings in accordance with Section 07 84 00.

3.3 INSTALLATION OF EQUIPMENT AND CABLING

A. Cabling:  
1. Provide wire clips from same manufacturer as raceway used for all raceway installations.
2. Do not bend cable at radius less than manufacturer's recommended bend radius; for

unshielded twisted pair use bend radius of not less than 4 times cable diameter.
3. Do not over-cinch or crush cables.
4. Do not exceed manufacturer's recommended cable pull tension.
5. When installing in conduit, use only lubricants approved by cable manufacturer and do not

chafe or damage outer jacket.
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B. Service Loops (Slack or Excess Length):  Provide the following minimum extra length of cable,
looped neatly:
1. At Distribution Frames:  120 inches.
2. At Outlets - Copper:  12 inches.
3. At Outlets - Optical Fiber:  39 inches.

C. Copper Cabling:
1. Category 5e/6:  Maintain cable geometry; do not untwist more than 1/2 inch from point of

termination.
2. For 4-pair cables in conduit, do not exceed 25 pounds pull tension.
3. Copper Cabling Not in Conduit:  Use only type CMP plenum-rated cable as specified.

D. Field-Installed Labels:  Comply with TIA/EIA-606 using encoded identifiers.
1. Cables:  Install color coded labels on both ends.
2. Outlets: Label each jack on its face plate as to its type and function, with a unique

numerical identifier.
3. Patch Panels:  Label each jack as to its type and function, with a unique numerical

identifier.
4. Patch Cords:  Label with jack identifier corresponding to initial installation.

3.4 FIELD QUALITY CONTROL

A. Comply with inspection and testing requirements of specified installation standards.

B. Visual Inspection:
1. Inspect cable jackets for certification markings.
2. Inspect cable terminations for color coded labels of proper type.
3. Inspect outlet plates and patch panels for complete labels.
4. Inspect patch cords for complete labels.

END OF SECTION
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SECTION 27 51 16
PUBLIC ADDRESS SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Amplifier and control equipment.

B. Input equipment.

C. Reproducer equipment.

1.2 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

1.3 REFERENCE STANDARDS

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

1.4 SYSTEM DESCRIPTION

A. Public address system for voice and music.

B. Input components:
1. AM/FM tuner.
2. Microphone.

C. Features:
1. Interface to telephone system.
2. One-way paging by zone.
3. Emergency paging override.
4. Distribution of background music.

PART 2  PRODUCTS

2.1 MANUFACTURERS 

A. Bogen Communications, Inc:  www.bogen.com/#sle.

B. Substitutions:  See Section 01 60 00 - Product Requirements.

2.2 AMPLIFICATION AND CONTROL EQUIPMENT

A. Microphone Inputs:  Two low impedance inputs with 600 microvolt sensitivity and noise level at
least 55 dB below rated output.

B. Auxiliary Inputs:  One high impedance input with 0.4 volt sensitivity and noise level at least 70
dB below rated output.

C. System Frequency Response:  50 to 15,000 Hz, plus or minus 2 dB.

D. System Distortion:  Less than 1.5 percent, 100 to 100,000 Hz at rated power.
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E. System Output:  4 ohms 25 volts.

F. Volume Controls:  One for each input and one master volume.

G. Bass Control:  Plus 8 dB to minus 12 dB at 50 Hz.

H. Treble Control:  Plus 8 dB to minus 12 dB at 10,000 Hz.

I. Program Selector:  Provide program, listen-talk, and mode selector switches.

J. System Cabinet:  Rack mounted.

2.3 COMPONENTS

A. AM/FM Tuner:  Tuner with 525 to 1605 kHz AM and 88 to 108 MHz FM tuning range.
1. FM Performance:

a. FM IF Rejection:  Over 50 dB.
b. FM Fidelity:  50 to 15,000 Hz, plus or minus 3 dB.
c. FM Antenna Input:  300 ohms, balanced.

2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Microphone:  Desk type low impedance microphone with push-to-talk switch.
1. Directional Response:  Unidirectional.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Speakers:  8 inch coaxial speaker with integral crossover circuit.
1. Power Rating:  20 watts.
2. Frequency Range:  45 to 18,000 Hz.
3. Sound Pressure Level:  95 dB at 3 feet with 1 watt input.
4. Magnet:  Ceramic; 10 ounces low frequency unit; 3 ounces high frequency unit.
5. Dispersion:  Minus 3 dB at 90 degrees, minus 5 dB at 110 degrees.
6. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Speaker Baffles and Enclosure:  Square, painted steel,  with uniform perforations.
1. Size:  12 inch.
2. Finish:  White.
3. Speaker Backbox:  Insulated with sound-deadening material.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Horns:  Wide dispersion indoor/outdoor horn with driver.
1. Power Rating:  60 watts.
2. Low Frequency Cutoff:  250 Hz.
3. Sound Distribution:  20 x 50 degrees.
4. Sound Pressure Level:  120 dB at 4 feet with full range input.
5. Material:  Cast aluminum.
6. Substitutions:  See Section 01 60 00 - Product Requirements.

F. Matching Transformers:  Tapped from 0.5 to 4 watts in 1 watt steps, with primary/secondary
ratio to match amplifier to speaker impedances.
1. Substitutions:  See Section 01 60 00 - Product Requirements.

G. Volume Pads:  Transformer type rated 10 watts.
1. Substitutions:  See Section 01 60 00 - Product Requirements.

H. Telephone Interface:  600 ohm - auxiliary input.
1. Substitutions:  See Section 01 60 00 - Product Requirements.

I. Equipment Rack:  Wall mounted equipment rack.
1. Equipment Mounting Width:  19 inch.
2. Include front hinged and latched door.
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3. Substitutions:  See Section 01 60 00 - Product Requirements.

J. Antenna:  Folded dipole FM antenna.
1. Impedance:  300 ohm with matching transformer for 75 ohm coaxial cable.
2. Construction:  Use tubular metal elements.
3. Wind Resistance:  Withstand 100 miles per hour wind.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

2.4 WIRE AND CABLE

A. Microphone Cord:  20 AWG stranded copper conductor, 600 volt insulation, rated 60 degrees
C, two conductor shielded cable with rubber jacket.
1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Input Cable:  22 AWG copper conductor, 300 volt insulation, rated 60 degrees C, paired
conductors twisted together, shielded, and covered with a PVC jacket.

C. Plenum Cable for Speaker Circuits:  22 AWG copper conductor, 300 volt insulation, rated 200
degrees C, paired conductors twisted together shielded and covered with a nonmetallic jacket;
suitable for use for Class 2 circuits in air handling ducts, hollow spaces used as ducts, and
plenums.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Splice cable only in accessible junction boxes or at terminal block units.

C. Make cable shields continuous at splices and connect speaker circuit shield to equipment
ground only at amplifier.

D. Install input circuits in separate cables and raceways from output circuits.

E. Provide protection for exposed cables where subject to damage.

F. Use armored cable for outside speaker circuits.

G. Support cables above accessible ceilings to keep them from resting on ceiling tiles.  Use
spring metal clips or plastic cable ties to support cables from structure for ceiling suspension
system.  Include bridle rings or drive rings.

H. Use suitable cable fittings and connectors.

I. Connect reproducers to amplifier with matching transformers.

J. Ground and bond equipment and circuits in accordance with Section 26 05 26.

3.2 ADJUSTING

A. Adjust transformer taps for appropriate sound level.

B. Adjust devices and wall plates to be flush and level.

3.3 CLOSEOUT ACTIVITIES

A. Demonstration:  Demonstrate operation of system to Owner's personnel.
1. Use operation and maintenance data as reference during demonstration.
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2. Briefly describe function, operation, and maintenance of each component.
END OF SECTION
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SECTION 27 53 13
CLOCK SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Clock system requirements.

B. Wireless clock systems and associated components:
1. Master clock unit.

C. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

1.3 REFERENCE STANDARDS

A. 47 CFR 15 - Radio Frequency Devices; current edition.

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

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

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

1.5 QUALITY ASSURANCE

A. Comply with the following:
1. NFPA 70.

1.6 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

PART 2  PRODUCTS

2.1 CLOCK SYSTEM REQUIREMENTS

A. Provide new clock system consisting of all required equipment, conduit, boxes, wiring,
connectors, hardware, supports, accessories, software, system programming, etc. as
necessary for a complete operating system that provides the functional intent indicated.

B. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:  Comply with
FCC requirements of 47 CFR 15, for Class B, consumer application.
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2.2 WIRELESS CLOCK SYSTEMS

A. Master Clock Unit:
1. Description:  Microprocessor-based controller and associated accessories for maintaining

time reference and correcting connected wireless secondary indicating clocks.
2. Acceptable Time Reference Source(s):  Based on Network Time Protocol (NTP) server

time data obtained via local area network (LAN) or Global Positioning System (GPS)
satellite antenna/receiver.

3. Wireless Time Correction Signal Transmitter/Antenna:  Compatible with wireless
secondary clocks, including any existing clocks (where indicated).

B. Provide components as indicated or as required for extension of wireless time correction signal
between master clock unit and wireless secondary indicating clocks.

2.3 ACCESSORIES

A. Provide components and wiring as indicated or as required for connection to auxiliary devices
and other systems indicated.

B. Protective Covers/Guards for Clocks:   Where indicated.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that characteristics of system components are consistent with the indicated
requirements.

C. Verify that mounting surfaces are ready to receive system components.

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

3.2 INSTALLATION

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

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

C. Provide grounding and bonding in accordance with Section 26 05 26.

D. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

E. Identify system wiring and components in accordance with Section 26 05 53.

3.3 FIELD QUALITY CONTROL

A. Prepare and start system in accordance with manufacturer's instructions.

B. Program system parameters according to requirements of Owner.

C. Correct defective work, adjust for proper operation, and retest until entire system complies with
Contract Documents.

D. Submit detailed reports indicating inspection and testing results and corrective actions taken.
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3.4 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.5 PROTECTION

A. Protect installed system components from subsequent construction operations.
END OF SECTION
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SECTION 28 10 00
ACCESS CONTROL

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Access control system requirements.

B. Access control units and software.

C. Access control point peripherals, including readers.

D. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 08 71 00 - Door Hardware.
1. Includes door hardware with integral request to exit devices.

C. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables

D. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

E. Section 26 05 33.13 - Conduit for Electrical Systems.

F. Section 26 05 33.16 - Boxes for Electrical Systems.

G. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

H. Section 27 05 26 - Grounding and Bonding For Communications Systems

I. Section 27 05 53 - Identification For Communications Systems

J. Section 27 10 05 - Communications Copper Cabling:  Data cables for access control system
IP network connections.

K. Section 28 20 00 - Video Surveillance:  For interface with access control system.

1.3 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;
2010.

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

C. NEMA - National Electrical Manufacturers Association.

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

E. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

F. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables for
Use in Air-Handling Spaces.

G. NFPA 730 - Guide for Premises Security.
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H. NFPA 731 - Standards for the Installation of Electronic Premises Security

I. UL 294 - Access Control System Units; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other installers to provide suitable door hardware as required for

both access control functionality and code compliance.
2. Coordinate the placement of readers with millwork, furniture, equipment, etc. installed

under other sections or by others.
3. Coordinate the work with other installers to provide power for equipment at required

locations.
4. Coordinate the work with Manufacturer's Representative Services supplier for access

control equipment, installation, testing, adjusting, integration, and system start-up.
5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain

direction before proceeding with work.

B. Preinstallation Meetings:
1. Conduct meeting with facility representative to review reader and equipment locations.
2. Conduct meeting with facility representative and other related equipment manufacturers

to discuss access control system interface requirements.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Include plan views indicating locations of system components and proposed
size, type, and routing of conduits and/or cables. Include elevations and details of proposed
equipment arrangements. Include system interconnection schematic diagrams. Include
requirements for interface with other systems.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each
system component. Include ratings, configurations, standard wiring diagrams, dimensions,
finishes,  service condition requirements, and installed features.

D. Design Data:  Standby battery/UPS calculations.

E. Certify that proposed system design and components meet or exceed specified requirements.

F. Evidence of qualifications for installer.

G. Evidence of qualifications for maintenance contractor (if different entity from installer).

H. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

I. Manufacturer’s detailed field testing procedures.

J. Field quality control test reports.

K. Maintenance contracts.

L. Project Record Documents:  Record actual locations of system components and installed
wiring arrangements and routing.

M. Operation and Maintenance Data:  Include detailed information on system operation,
equipment programming and setup, replacement parts, and recommended maintenance
procedures and intervals.
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1. Include contact information for entity that will be providing contract maintenance and
trouble call-back service.

N. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

O. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Deliver blank credentials to Owner as directed.

1.6 QUALITY ASSURANCE

A. Comply with the following:
1. NFPA 70.
2. NFPA 101 (Life Safety Code).
3. The requirements of the local authorities having jurisdiction.
4. Applicable TIA/EIA standards.

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. Installer Qualifications:  Company specializing in performing the work of this section with
minimum three years documented experience with access control systems of similar size,
type, and complexity and providing contract maintenance service as a regular part of their
business; authorized manufacturer's representative.
1. Contract maintenance office located within 100 miles of project site.

E. Maintenance Contractor Qualifications:  Same entity as installer.

F. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING

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

B. Store products in manufacturer's unopened packaging, keep dry and protect from damage
until ready for installation.

1.8 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.9 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide minimum one year manufacturer warranty covering repair or replacement due to
defective materials or workmanship.
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PART 2  PRODUCTS

2.1 SYSTEM DESCRIPTION

A. The intent of this specification is to lay out the infrastructure requirements for an expansion of
the Owner's Access Control System (ACS) and coordinate the installation of the security
equipment furnished to the electrical contractor at points indicated on the Drawings.

B. Provide all structured cabling, terminations, boxes, conduit, penetrations, sleeves, wire-mold,
fasteners, and common installation material such that the project has a complete and workable
access control system compliant with this Section. Hardware products which do not meet this
design as laid out in Sections 27 05 28 - Pathways For Communications Systems and 27 10
05 - Communications Copper Cabling, shall not be acceptable.

C. Install all equipment furnished by the Manufacturer's Representative Services supplier referred
to in this specification as the Integrator.  The electrical contractor shall coordinate with the
Integrator the transmittal of equipment, verification of the access control schedule, field
installation, and commissioning of the communications cabling system that supports the
system.

D. The electrical contractor shall provide all necessary coordination with the Integrator to produce
a fully commissioned Access Control System.

2.2 OWNER-FURNISHED PRODUCTS AND SERVICES

A. ACS equipment for the project shall be purchased by the Owner via New York State Contract.
1. Identified products shall be installed by the Owner or System Integrator.

B. For a complete listing of Owner-Furnished products including Manufacturer, model, and
description, contact the Manufacturer's Representative Services supplier.

2.3 PRODUCTS

A. Provide such equipment as outlined, including but not limited to:
1. Patch Cables: As specified in Section 27 10 05 - Communications Copper Cabling.
2. Data Cable Surge Suppression: As specified in Section 27 05 26 - Grounding and

Bonding For Communications Systems.
3. Patch Panels: As specified in Section 27 10 05 - Communications Copper Cabling.

B. Provide wiring, conduit, wire terminations, back boxes, wire-mold, fasteners and common
installation material required to connect devices furnished as part of, or integral to the Access
Control System regardless of the source of the supply.
1. Provide all wiring and terminations for the Access Control System in accordance with the

specifications, contract drawings, and detailed engineered drawings provided by factory
representative.

C. Provide all other devices required for proper complete system operation including, but not
limited to, electrical switches, transformers, disconnect switches, sensors, safety devices,
power supplies, enclosure, and circuit breakers.

Products Furnished By Installed
By

Control Wiring By Programmed By

Access Control Panels Owner EC EC Integrator
Access Door Control
Modules

Owner EC EC Integrator
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Input/Output Boards Owner EC EC N/A
Proximity Card Readers Owner EC EC Integrator
Door Contacts Owner EC EC Integrator
Request To Exit Sensors Owner EC EC Integrator
Relays Owner EC EC Integrator
ADA Panels Owner EC EC Integrator

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that ratings and configurations of system components are consistent with the indicated
requirements.

C. Verify that mounting surfaces are ready to receive system components.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
system.

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

3.2 INSTALLATION

A. Install access control system in accordance with NECA 1 (general workmanship).

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

C. Wiring Method:  Unless otherwise indicated, use cables (not in conduit).
1. Use suitable listed cables in wet locations, including underground raceways.
2. Use suitable listed cables for vertical riser applications.
3. Use listed plenum rated cables in spaces used for environmental air.
4. Install wiring in conduit for the following:

a. Where required for rough-in.
b. Where required by authorities having jurisdiction.
c. Where exposed to damage.
d. Where installed outside the building.
e. For exposed connections from outlet boxes to devices.

5. Conduit:  Comply with Section 26 05 33.13.
6. Conceal all cables unless specifically indicated to be exposed.
7. Use power transfer hinges complying with Section 08 71 00 for concealed connections to

door hardware.
8. Cables in the following areas may be exposed, unless otherwise indicated:

a. Equipment closets.
b. Within joists in areas with no ceiling.

9. Route exposed cables parallel or perpendicular to building structural members and
surfaces.

10. Do not exceed manufacturer's recommended maximum cable length between
components.

D. Provide grounding and bonding in accordance with Section 27 05 26.
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E. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

F. Identify system wiring and components in accordance with Section 27 05 53.

G. Provide wiring in conduit per NEC and Local codes.

H. Provide wiring and connections to door hardware devices.

I. Ground and bond security access equipment and circuits in accordance with Section 26 05 26.

J. Electronic locking devices shall have a separate power supply.  Provide and install power
supplies as required to support the locks.  The unit shall incorporate integral battery charging
capabilities and a fused line voltage input for individual locks.  All power supplies shall be
equipped with optional battery pack for up to 24 hours of backup.  As required, the unit shall be
equipped with a module to accommodate fire alarm NC contacts when a fire alarm activates.

K. Provide all interface wiring, relays, connections and programming required to interface electric
locking/unlocking of door hardware with powered door openers/actuator buttons.
1. Entry from exterior through door during scheduled lock times:  Exterior ADA actuator

button/powered opener will be disabled until authorized credentials (card, fob) are
presented to Access system reader.  Access control system to activate door opener
actuator buttons so that when in a locked position, an entry door powered opener will
NOT engage against a door with the latch in the locked position. User must first present
an authorized credential to the card reader to unlock the door.  Authorized credential will
unlock door and either initiate opening of door or activate the pushbutton for powered
opening activation.
a. When entry point has second set of interior Vestibule doors with powered opener,

and no actuator button inside the Vestibule, the interior opened door must have
programmed time delay to stay open for a sufficient time to allow the persons to pass
through.

2. Exit at powered door in scheduled lock times: Upon pushing interior located actuator
button(s), the access control system will unlock associated doors and allow the person to
pass through door(s) and exit the building.  Doors to close and lock after (adjustable) set
time period.

L. At locations with removable mullions and electric strikes, provide quick disconnect plugs in
order to facilitate the removal of the mullion without cutting the wires to the electric strike.

M. All conduit sleeves and holes shall be ground smooth to remove all sharp edges and burrs that
could potentially damage cabling.  All cabling shall be supported and protected at all holes,
penetration points, boxes, conduit, etc. with protective grommets or material that will protect
the cabling from any abrasive contact with surfaces that might cause damage.

N. Comply with manufacturer’s instructions and recommendations for installation of product in the
applications indicated. Anchor products securely in place, accurately located and aligned with
other work.

O. It is the installer’s / contractor’s responsibility to test every aspect of the ACS system and
document the location and performance of every cable, termination point, riser, control panel,
Card Reader, Door contact, rex, Input point, and all associated software functions.

P. All cable management (troughs) are mounted tight, level and square with all fasteners installed
and be free of debris on the inside and outside.

Q. All cabling outside enclosures are installed free from sharp edges and dressed neatly.

R. Cables installed using approved method when not in cable management trays.

S. Cable management not to use adhesive tie wraps, due to loss of secure mounting.
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T. Cables enter and leave junction boxes using proper bushings, fittings, grommets.

U. All wiring to be neatly dressed. All Bend radii are sufficient, and equate to cable type
requirements.

V. Cable runs are continuous and not spliced.  Field splice connections will be documented and
only as necessary to end of line device to minimize points of failure/DB loss. Field splice
connections will be in secured enclosure.

W. All terminations at field devices are visually inspected to ensure properly soldered-no dolphins,
wire nuts or b-connects.

X. All field devices mounted using approved installation fasteners and hardware to ensure
serviceability (field devices can be removed and remounted)

Y. All field devices mounted tight, level, square and sealed as needed for weatherproof
applications.

Z. All terminations at field devices are inspected to ensure there are no bare wire conductors and
all is insulated and shrink wrapped.  All spare un-terminated conductors are properly
safe-ended with shrink wrap.

AA. Supervision EOL resistors are located at the field device to be supervised.

AB. Cable installation shall not impact any existing cabling infrastructure.

3.3 SYSTEM PROGRAMMING

A. The Contractor and the ACS Vendor are jointly responsible for Initial Programming and report
formatting of the ACS as specified herein and as directed by the owner/owner representative. 
The owner will convey their programmable operational requirements for all system functions in
lay terms, and Initial System programming will be completed to satisfy the owner’s
requirements.

B. The Contractor and the ACS Vendor will be required to meet with the owner’s representatives
a Min. 3 times to discuss, recommend and document the owner’s needs for programming and
sequences of operation.

C. Programming Functions to be provided shall include but not be limited to:
1. Schedules, groups and sequence of operation(s) for:

a. Access Groups
b. Access Levels
c. Actions
d. Action Groups
e. Alarm Inputs
f. Alarm Mask Groups
g. Alarm Outputs
h. Areas
i. Badge Types
j. Badge creation
k. Card Formats
l. Cardholders
m. Card Readers
n. Global I/O Function Lists
o. Global I/O Links
p. Holidays
q. Maps
r. Monitor Zones
s. Receiver Accounts
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t. System Operators
u. User Permission Groups
v. Time Zones
w. Visitor management

2. Initial Graphic Map creation with icons and programming setup
3. Set-up and pathing of all alarm notifications
4. Report generation and formats for printing and notifications.
5. Door Monitoring Status: Alarm Conditions; Graphic Annunciation

3.4 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Provide services of a manufacturer's authorized representative to observe installation and
assist in inspection and testing. Include manufacturer's detailed testing procedures and field
reports with submittals.

C. Prepare and start system in accordance with manufacturer's instructions.

D. Program system parameters according to requirements of Owner.

E. Test for proper interface with other systems.

F. Correct defective work, adjust for proper operation, and retest until entire system complies with
contract documents.

G. Submit detailed reports indicating inspection and testing results and corrective actions taken.

3.5 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.6 DEMONSTRATION AND MANUALS

A. Manuals: Final copies of the manuals shall be delivered after completing the installation test
with signed (owner/owner representative) proof of receipt.  Each manual’s contents shall be
identified on the cover. The manual shall include names, addresses, and telephone numbers
of the contractor responsible for the installation and maintenance of the system and the factory
representatives for each item of equipment for each system. The manuals shall have a table of
contents and labeled sections. The final copies delivered after completion of the installation
test shall include all modifications made during installation, checkout, and acceptance testing.
The manuals shall consist of the following:

B. Functional Design Manual: The functional design manual shall identify the operational
requirements for the system and explain the theory of operation, design philosophy, and
specific functions. A description of hardware and software functions, interfaces, and
requirements shall be included.

C. Hardware Manual: The manual shall describe all equipment furnished including:
1. General description and specifications
2. Installation and check out procedures
3. Equipment layout and electrical schematics to the component level
4. System layout drawings and schematics
5. Alignment and calibration procedures
6. Manufacturers repair parts list indicating sources of supply

D. Software Manual: The software manual shall describe the functions of all software and shall
include all other information necessary to enable proper loading, testing, and operation. The
manual shall include:



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  28 10 00

ACCESS CONTROL
Section 28 10 00 Page 9

1. Definition of terms and functions
2. System use and application software
3. Initialization, start up, and shut down
4. Reports generation
5. Details on forms customization and field parameters
6. Operators Manual: The operators manual shall fully explain all procedures and

instructions for the operation of the system including:
7. Computers and peripherals
8. System start up and shut down procedures
9. Use of system, command, and applications software
10. Recovery and restart procedures
11. Graphic alarm presentation
12. Use of report generator and generation of reports
13. Data entry
14. Operator commands
15. Alarm messages and reprinting formats
16. System permissions functions and requirements

E. Maintenance Manual: The maintenance manual shall include descriptions of maintenance for
all equipment including inspection, periodic preventive maintenance, fault diagnosis, and repair
or replacement of defective components.

F. As-Built Drawings: During system installation, the Contractor shall maintain a separate hard
copy set of drawings, elementary diagrams, and wiring diagrams of the ACS to be used for
record drawings. This set shall be accurately kept up to date by the Contractor with all changes
and additions to the ACS. Copies of the final as-built drawings shall be provided to the end
user in DXF format.

3.7 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. Demonstration:  Demonstrate proper operation of system to Owner, and correct deficiencies or
make adjustments as directed.

C. Training:  Train Owner's personnel on operation, adjustment, and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Provide minimum of four hours of training.
3. Instructor:  Manufacturer's authorized representative.
4. Location:  At project site.

3.8 PROTECTION

A. Protect installed system components from subsequent construction operations.

3.9 MAINTENANCE

A. See Section 01 70 00 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service.

B. Provide to Owner, a proposal as an alternate to the base bid, a separate maintenance contract
for the service and maintenance of access control system for two years from date of
Substantial Completion; Include a complete description of preventive maintenance, systematic
examination, adjustment, cleaning, inspection, and testing, with a detailed schedule.

END OF SECTION
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SECTION 28 13 10 

INTEGRATED ACCESS CONTROL HARDWARE DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes access control door hardware for the following: 

1. Swinging doors. 

2. Other doors to the extent indicated. 

B. Section includes, but is not necessarily limited to, the following for the integrated access control 

security and site management system: 

1. Electrified and Integrated Access Control Card Key Door Hardware 

C. Related Sections include the following: 

1. Division 08 Section “Door Schedule”. 

2. Division 08 Section “Door Hardware Schedule”. 

3. Division 08 Section "Hollow Metal Doors and Frames." 

4. Division 08 Section "Flush Wood Doors". 

5. Division 08 Section “Fiberglass Doors”, 

6. Division 08 Section "Door Hardware". 

7. Division 26 Section "Electrical" for connections to electrical power system and for low-

voltage wiring work. 

8. Division 28 Section "Access Control" for access control devices and equipment installed 

at door openings and provided as part of a security and site management system. 

D. References: 

1. ANSI A117.1 (1998) - Accessible and Usable Buildings and Facilities. 

2. IBC - International Building Code 

3. NFPA 70 (2002) - National Electrical Code. 

4. NFPA 80 (1999) - Fire Doors and Windows. 

5. NFPA 101 (2006) - Life Safety Code. 



South Seneca Central School District  2022 Capital Project 
HUNT 2541-034    Section 28 13 10 
 

 
 

INTEGRATED ACCESS CONTROL HARDWARE DEVICES 

Section 28 13 10 Page 2 

1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 

descriptions, dimensions of individual components and profiles, operational descriptions and 

finishes. 

B. System Operational Descriptions: Complete system operational narratives for the integrated 

access controlled openings defining the owner's prescribed requirements for the opening 

functionality. Narratives include, but are not limited to, the following situations: normal 

secured/unsecured state of door; authorized access; authorized egress; unauthorized access; 

unauthorized egress; fire alarm and loss of power conditions, and interfaces with other building 

control systems. 

C. Shop Drawings: Details of electrified integrated locking hardware and access control firmware, 

indicating the following: 

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 

diagrams for power, signaling, monitoring, communication and control of the access 

control system electrified hardware and firmware. Differentiate between manufacturer-

installed and field-installed wiring. Include the following: 

a. Elevation diagram of each unique access controlled opening showing location and 

interconnection of major system components with respect to their placement in the 

respective door openings. 

b. Complete (risers, point-to-point) access control system block wiring diagrams. 

2. Electrical Coordination: Coordinate with related Electrical Sections the voltages and 

wiring details required at electrically controlled and operated hardware openings. 

D. Proof of Certification: Upon request provide a copy of manufacturer(s) official certification or 

accreditation document indicating proof of status as a qualified and authorized provider of the 

primary access control components. 

E. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 

manuals for each item comprising the complete access control and site management installation 

in quantity as required in Division 01, Closeout Submittals. The manual to include the name, 

address, and telephone number of the supplier/integrator providing the installation and the 

nearest service representatives for each item of equipment included in the system. The final 

copies delivered after completion of the installation test to include "as built" modifications made 

during installation, checkout, and acceptance. 

1. As-Built Drawings: During system installation, the Contractor to maintain a separate hard 

copy set of drawings, elevation diagrams, and wiring diagrams of the access control 

system to be used for record drawings. This set to be kept up to date by the Contractor 

with all changes and additions to the access control system accurately recorded. 

F. Warranties and Maintenance: Special warranties and maintenance agreements specified in this 

Section. 
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1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum of five (5) 

years of documented experience in providing access control and security systems equipment 

and software similar to that indicated for this Project and that have a proven record of 

successful in-service performance. 

1. Software and access control systems components to have been previously and thoroughly 

tested together with proven installations similar in size and functionality to the design 

requirements indicated for this Project. 

B. Supplier Qualifications: Supplier/Dealers, verifiably authorized and in good standing with the 

primary product manufacturers, with a minimum of three (3) years of experience supplying 

integrated access control systems similar in material, design, and scope to that indicated for this 

Project and whose work has resulted in construction with a proven record of successful in-

service performance. 

1. ASSA ABLOY access control products are required to be supplied only through 

designated “Authorized Channel Partners.” 

C. System Integrator Qualifications: Systems Integrators, verifiably factory trained and certified by 

the primary product manufacturers, with a minimum of three (3) years documented experience 

installing complete integrated access control systems similar in material, design, and scope to 

that indicated for this Project and whose work has resulted in construction with a proven record 

of successful in-service performance. Qualifications include, but are not necessarily limited, to 

the following: 

1. References: Provide a list of references for similar projects including contact name, 

phone number, name and type of project. 

2. Professional Staffing: Firms to have a dedicated access control systems integration 

department with full time, experienced professionals on staff experienced in providing on 

site consulting services for both electrified door hardware and integrated access control 

systems installations. 

3. Factory Training: Installation and service technicians are to be competent factory trained 

and certified personnel capable of maintaining the system.  

4. Service Center: Firms to have a service center capable of providing training, in-stock 

parts, and emergency maintenance and repairs at the Project site with 24-hour/7-days a 

week maximum response time. 

D. Installer Qualifications: Certified technicians, verifiably authorized with the primary product 

manufacturers for installation of IP-Enabled, Wireless, and Power-over-Ethernet Access 

Control products in accordance with documented instructions and NFPA 80. 

1. ASSA ABLOY access control products are required to be installed only through 

designated "Preferred Installers." 

E. Source Limitations: Obtain the access control door hardware, system firmware and application 

software specified in this Section from a single source, qualified supplier/integrator unless 

otherwise indicated. 
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1. Electrified modifications or enhancements made to a source manufacturer's product line 

by a secondary or third party source will not be accepted. 

2. Provide integrated access control door hardware from the same manufacturer as 

mechanical door hardware, unless otherwise indicated. 

F. Regulatory Requirements: Comply with NFPA 70, NFPA 80, NFPA 101 and ANSI A117.1 

requirements and guidelines as directed in the model building code including, but not limited to, 

the following: 

1. Comply with NFPA 70 "National Electrical Code", including electrical components, 

devices, and accessories listed and labeled as defined in Article 100 by a testing agency 

acceptable to authorities having jurisdiction, and marked for intended use. 

2. Where indicated to comply with accessibility requirements, comply with Americans with 

Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities 

(ADAAG)," ANSI A117.1. 

3. Comply with NFPA 101 "Life Safety Code" for doors in a means of egress. 

4. Comply with NFPA 80 "Fire Doors and Windows" for fire labeled opening assemblies. 

5. The installed access control system shall conform to all local jurisdiction requirements. 

G. Keying Conference: Reference Division 8 Section "Door Hardware". 

H. Pre-Submittal Conference: Conduct conference in compliance with requirements in Division 01 

Section "Project Meetings" with attendance by representatives of Supplier/Dealer, Systems 

Integrator, and Contractor to review proper methods and procedures for receiving, handling, and 

installing the access control system hardware. At completion of installation, provide written 

documentation that components were applied to manufacturer's instructions and 

recommendations and according to approved schedules. 

1. Inspect and discuss Division 26 electrical roughing-in and similar preparatory work 

performed by other trades. 

2. Review and verify sequence of operation descriptions for each unique access controlled 

opening. 

3. Review and finalize construction schedule and verify availability of materials. 

4. Review the required inspecting, testing, commissioning, and demonstration procedures. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Do not store electronic access control hardware, software or related accessories at Project site 

without prior authorization. 

1. Access control firmware and software: Where approved and directed, inventory upon 

receipt and store electronic access control equipment in a secure, temperature and 

humidity controlled environment in original manufacturer's sealed containers.  

B. Tag each item or package separately with identification related to the final Access Control Door 

Schedule, and include basic installation instructions with each item or package. 
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C. Deliver permanent keys, cores, access control credentials, software and related accessories 

directly to Owner via registered mail or overnight package service. Instructions for delivery to 

the Owner established at the “Pre-Submittal Conference". 

1.6 COORDINATION 

A. Coordinate quantity and arrangement of assemblies with ceiling space configuration and with 

components occupying ceiling space, including structural members, pipes, air-distribution 

components, raceways, cable trays, recessed lighting fixtures, and other items. 

B. Access Control System Electrical Coordination: Coordinate the layout and installation of 

scheduled electrified door hardware, and related access control equipment, with required 

connections to source power junction boxes, power supplies, detection and monitoring hardware 

and fire alarm system. 

1. Door Hardware Interface: The card key access control system to interface and be 

connected to electronic door control hardware (electromechanical locks, electric strikes, 

magnetic locks, door position switches, other monitoring contacts, and related auxiliary 

control devices) as described under Division 8 "Door Hardware". Coordinate the 

installation and configuration of specified door hardware being monitored or controlled 

with the controls, software and access control hardware specified in this Section. 

C. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 

work specified to be factory prepared for installing electrified door hardware and access control 

system components. Check Shop Drawings of other work to confirm that adequate provisions 

are made for locating and installing access control system hardware to comply with indicated 

requirements. 

D. Door and Frame Preparation: Related Division 08 Sections (Steel, Aluminum and Wood) doors 

and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive 

the installation of the specified electrified, monitoring, signaling and access control system 

hardware without additional in-field modifications. 

1.7 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. Special warranties specified 

in this Article will not deprive Owner of other rights Owner may have under other provisions of 

the Contract Documents and are in addition to, and run concurrent with, other warranties made 

by Contractor under requirements of the Contract Documents. 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 

components of the installed access control system hardware and software that fails in materials 

or workmanship, including all related parts and labor, within specified warranty period after 

final testing and acceptance by the Owner. Failures include, but are not limited to, the 

following: 

1. Structural failures including excessive deflection, cracking, or breakage. 

2. Faulty operation of the hardware. 
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3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 

4. Electrical component defects and failures within the systems operation. 

C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise 

indicated. 

D. Special Warranty Periods (Electrified Access Control Door Hardware):  

1. Two years for Electrified, Wiegand Output, and IP-Enabled Access Control Door 

Hardware. 

E. Maintenance Support and Extended Service Agreement: Submit for Owner’s consideration an 

optional extended Service Agreement for the installed access control system, including support 

for software related issues. The extended Service Agreement is considered elective and is 

without manufacturer's requirement stipulating mandatory coverage for owner and/or vendor 

system support. 

1. A published copy of this agreement to be included with the submittal package 

2. Support for the installed access control system components is provided through the 

vendor under a 24 hour technical assistance program. 

3. Access control and management system components are to be available on a one-day turn 

around time frame from the manufacturer. 

4. Primary systems manufacturer to offer and provide remote modem or internet access for 

direct factory support to the vendor. The factory level support to include diagnostics and 

troubleshooting support on systems related issues at no additional cost to the owner. 

F. Access Control Software Upgrades: Version upgrades and "fix" releases to the access control 

system software are available at no extra charge as long as the version of software provided 

under this specification remains the current manufacturer’s version or for up to (2) years after a 

new version release. 

1. Major access control software revisions that provide new functionality to the product 

provided free of charge for up to one (1) year from the date of substantial completion. 

2. Access control system software is to be upgradable as may be required or as necessary, to 

expand and manage the owner’s site or sites. Upgrades are to be offered at a published 

flat fee for the primary system software, with single license modules included in the 

primary fee structure. System upgrades offered at a costing structure based upon the 

original number of licensed modules issued, or on those to be purchased at a future date, 

are not allowed. 

3. As part of the submittal package, provide a list of available software upgrades and/or 

expansions modules. List to identify related costs for upgrades, or expansions to the 

original system, up to the next qualifying operational level. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 

maintenance instructions as needed for Owner's continued adjustment, maintenance, and 

removal and replacement of the installed access control system hardware and components.  
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B. Maintenance Service: Beginning at Substantial Completion, and running concurrent with the 

specified warranty period, provide continuous (6) months full maintenance by skilled 

employees of the Systems Integrator. Include repair or replacement of worn or defective 

components, lubrication, cleaning, and adjusting as required for proper door opening operation. 

Provide parts and supplies as used in the manufacture and installation of original products. 

1.9 SCOPE OF WORK 

A. On-Line Electronic Access Control System: Furnish and install at the indicated locations the 

specified electrified and integrated door hardware and access control firmware and software for 

a completely operational access control and security site management system. System includes, 

but is not necessarily limited, to the following: 

1. Electrified integrated card reader locks and exit hardware, network control processors, 

reader controller panels, I/O monitor/control interfaces, door position switches, remote 

card readers, keypads, and display terminals, access cards and credentials, system 

application software, special tools, operating manuals, and required cabling and 

accessories as detailed below and listed in the Access Control Hardware Sets at the end 

of Part 3. 

a. Provide the appropriate number of reader controller panels and I/O 

monitoring/control expansion interfaces as needed to handle the number of card 

readers, locking devices, door status devices, and identified alarm inputs specified 

in this section, and as shown on the security drawings. 

b. Provide manufacturer approved integrated card reader locks, exit hardware, and 

remote mounted card readers, keypads, and display terminals that are functionally 

compatible with the specified access control equipment interfaces. 

2. Access control system equipment to be installed in an enclosure box compatible with the 

specified components. This enclosure to include, but is not necessarily limited to, the 

network control processor, I/O monitor/control interface panels, power supplies, terminal 

strips, wire ducts, keyed lock cylinder, integrated outlet for A/C power, and standoffs.  

a. Enclosure box to be located in the designated IT/Telecom room(s) with connection 

to local area network for communication back to the central server host. 

3. Owner to provide the following: 

a. Central server host computer, client workstations, and hardware peripherals to be 

from an approved, major line computer manufacturer. Specific information 

detailing compliance with system requirements to be included in the project 

submittal package as specified. 

b. Owner will be responsible for ensuring that each computer hardware component 

includes the required interfaces, expansion boards, and peripherals that will be 

necessary to allow the system to operate as described within this specification and 

as indicated on the drawings. 

c. Power Sourcing and Network Switches: Quantity as required to accommodate 

installed access control (and video surveillance) devices. 

d. Network Control Processor Connections: 
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1) LAN/Ethernet communication ports (jacks) and network interface cards as 

needed, CAT5e cabling from network router/switch to network control 

processor, outlet and cover plates and/or patch cables required for network 

connection within each designated IT/Telecom room. 

2) Required static IP addresses. 

4. Power Supplies, including battery back up and separately fused surge protection, required 

for the electrified door hardware and access control equipment. 

5. Installation, final configuration and commissioning of electrified door and access control 

system hardware, communication firmware, power supplies and related accessories. 

6. System application software including installation, programming, and end user training of 

the access control system demonstrating operating, repair, and maintenance procedures. 

Include no fewer than 8 hours of on-site central server training for designated personnel 

(facilities maintenance, security, IT, administration) by a factory certified representative. 

7. Provide manufacturer required power controllers, interface boards, and programming that 

may be required for approved electric latch retraction exit devices supplied under 

Division 08 Section "Door Hardware." 

8. Electrical contractor, Division 26, to provide the following: 

a. Source power wiring (120VAC) as required for the electrified locking and access 

control hardware, equipment, accessories and power supplies. This includes quad 

outlets as required on a dedicated circuit in the designated IT/Telecom room(s) and 

the related conduit, stub-in, junction boxes and connectors required for the source 

power delivery and connections.  

b. Provide required conduit, stub-in, junction and back boxes for both the electrified 

locking hardware and access control equipment at each of the access controlled or 

monitored openings per plan drawings and specs. Supply and install conduit 

between each of the aforementioned devices and between the electrical junction 

boxes, power supplies and access control equipment located on or above the door 

opening.  

1) At wall mounted remote readers, provide conduit on the secured side of the 

door, 36" from the finish floor and 6" from the edge of the frame, to the 

related power supplies and access control equipment. 

2) At electrical hardware power transfers provide conduit on the secured side 

of the opening from the power transfer, thru-wire hinge, or serviceable panel 

location on the frame jamb to the related power supplies and access control 

equipment. 

c. Electrical Contractor to provide all 120VAC cabling connections and terminations 

from the electrical junction boxes to these electrical devices. 

9. Access Control System Integrator to provide the following: 

a. Low voltage wiring (12/24VDC) and communication cabling (RS-232/RS-485) 

from network control processors to reader controllers, I/O monitor/control 

interface panels, electrified and integrated locking hardware, remote card readers, 

keypads, or display terminals, monitoring and signaling switches, and power 

supplies. Work includes related connectors, final terminations, and hook-ups 
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required for a complete and functional access controlled opening in accordance 

with applicable codes and specified system operational narratives.  

10. Elevator Contractor to provide the following: 

a. Interface or landing of interface cable onto the elevator call button will be 

performed by a certified elevator contractor. 

b. Coordinate with access control systems integrator provisions for a card reader with 

output allowing the elevator call button to be activated. A validated card read will 

be required for activation. 

11. Full and seamless integration of the site intrusion alarm service if applicable, with the 

installed site access control system software. 

12. Final connections to fire alarm system, if required, by electrical and fire alarm system 

contractors. 

13. Provide permits, submittals and approvals required by the authority having jurisdiction, 

prior to commencing with work.  

14. Provide manufacturer required power controllers, interface boards, and programming that 

may be required for approved electric latch retraction exit devices supplied under 

Division 08 Section "Door Hardware." 

15. Electrical contractor (Division 26) to provide the following: 

a. Provide required conduit, stub-in, junction and back boxes for both the electrified 

locking hardware and access control equipment at each of the access controlled or 

monitored openings per plan drawings and specs. Supply and install conduit 

between each of the aforementioned devices and between the electrical junction 

boxes, power supplies and access control equipment located on or above the door 

opening.  

1) At off-line remote readers, provide conduit on the secured side of the door, 

36" from the finish floor and 6" from the edge of the frame, to the related 

power supplies and access control equipment. 

2) At electrified hardware power transfers provide conduit on the secured side 

of the opening from the power transfer, thru-wire hinge, or serviceable panel 

location on the frame jamb to the related power supplies and access control 

equipment. 

b. Electrical Contractor to provide all 120VAC cabling connections and terminations 

from the electrical junction boxes to these electrical devices. 

16. Access Control System Supplier to provide the following: 

a. Low voltage wiring (12/24VDC) for the electrified locking hardware, remote card 

readers, monitoring and signaling switches, and power supplies. Work includes 

related connectors, final terminations and hook-ups required for a complete and 

functional access controlled opening in accordance with applicable codes and 

specified system operational narratives.  

17. Typical System Requirements (Owner Provided): Central server host computer, client 

workstations, and hardware peripherals to be from an approved, major line computer 
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manufacturer. Specific information detailing compliance with system requirements to be 

included in the project submittal package as specified. 

PART 2 - PRODUCTS 

2.1 INTEGRATED WIRED OUTPUT ACCESS CONTROL, MULTI-CLASS READER 

A. Integrated Wired Output Multi-Class Mortise Locks: Wiegand or Open Supervised Device 

Protocol (OSDP) output ANSI A156.13, Grade 1, mortise lockset with integrated card reader 

with or without keypad option, request-to-exit signaling, door position status switch, and 

latchbolt monitoring in one complete unit. Hard wired, solenoid driven locking/unlocking 

control of the lever handle trim, 3/4" deadlocking anti-friction latch, and 1" case-hardened steel 

deadbolt. Lock is U.L listed and labeled for use on up to 3 hour fire rated openings. Available 

with or without keyed high security cylinder override. 

1. Open architecture, hard wired platform supports centralized control of locking units with 

new or existing Wiegand or OSDP compatible access control systems. Latchbolt 

monitoring and door position switch act in conjunction to report door-in-frame (DPS) and 

door latched (door closed and latched) conditions. 

2. Integrated reader supports the following credentials: 

a. 125kHz proximity credentials: HID, AWID, Indala, and EM4102. 

b. 13.56 MHz proximity credentials: HID Secure Identity Object™ (SIO) on iCLASS 

Seos, HID iCLASS, HID iCLASS SE/SR, MIFARE Classic, DESFire EV1 and 

EV2. 

c. 2.4 GHz credentials: Secure Identity Object™ (SIO) on Mobile IDs (Bluetooth 

Smart) 

d. ISO14443A/B (PIV-compatible Transparent FASC-N read) available with 

pivCLASS variant 

e. NFC-enabled mobile phones 

f. PIN code only or PIN + credential with keypad option. 

 

3. 12VDC external power supply required for reader and lock, with optional 24VDC lock 

solenoid. Fail safe or fail secure options. 

4. Energy Efficient Design: Provide lock bodies which have a holding current draw of 

500mA maximum, and can operate on either 12 or 24 volts. Locks are to be field 

configurable for fail safe or fail secure operation. 

5. Support end-of-line resistors contained within the lock case.  

6. Installation requires only one cable run from the lock to the access control panel without 

requirements for additional proprietary lock panel interface boards or modules. 

7. Installation to include manufacturer's access control panel interface board or module 

where required for Wiegand or OSDP output protocol. 

8. Manufacturers: 

a. Corbin Russwin (RU) - ML2000 SN Series. 

b. Sargent Manufacturing (SA) - SN200/SN210 8200 Series. 

c. Substitutions:  See Section 01 60 00 - Product Requirements. 
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B. Integrated Wired Output Multi-Class Exit Hardware: Wiegand output ANSI 156.3 Grade 1 rim, 

mortise, and vertical rod exit device hardware with integrated card reader with or without 

keypad option, latchbolt and touchbar monitoring, and request-to-exit signaling, in one 

complete unit. Hard wired, solenoid driven locking/unlocking control of the lever handle exit 

trim with 3/4" throw latch bolt. U.L listed and labeled for either panic or "fire exit hardware" for 

use on up to 3 hour fire rated openings. Available with or without keyed high security cylinder 

override. 

1. Open architecture, hard wired platform supports centralized control of locking units with 

new or existing Wiegand or OSDP compatible access control systems. Inside push bar 

(request-to-exit) signaling and door position (open/closed status) monitoring (via 

separately connected DPS). 

2. Integrated reader supports the following credentials: 

a. 125kHz proximity credentials: HID, AWID, Indala, and EM4102. 

b. 13.56 MHz proximity credentials: HID Secure Identity Object™ (SIO) on iCLASS 

Seos, HID iCLASS, HID iCLASS SE/SR, MIFARE Classic, DESFire EV1 and 

EV2. 

c. 2.4 GHz credentials: Secure Identity Object™ (SIO) on Mobile IDs (Bluetooth 

Smart) 

d. ISO14443A/B (PIV-compatible Transparent FASC-N read) available with 

pivCLASS variant 

e. NFC-enabled mobile phones 

f. PIN code only or PIN + credential with keypad option 

 

3. 12VDC external power supply required for reader. 24VDC required for solenoid operated 

exit trim. Fail safe or fail secure options. 

4. Installation requires only one cable run from the exit hardware to the access control panel 

without requirements for additional proprietary lock panel interface boards or modules. 

5. Competitor Alternates Allowed Option: Installation to include manufacturer's access 

control panel interface board or module where required for Wiegand or OSDP output 

protocol. 

6. Manufacturers: 

a. Corbin Russwin (RU) - ED5000 SN Series. 

b. Sargent Manufacturing (SA) - SN200/SN210 80 Series. 

c. Substitutions:  See Section 01 60 00 - Product Requirements. 

2.2 CABLES AND WIRING 

A. Comply with Division 27 Section "Conductors and Cables for Electronic Safety and Security." 

B. Data Line Supervision: System to include alarm initiation capability in response to opening, 

closing, shorting, or grounding of data transmission lines. 

C. Install appropriate number of conductor pairs, in the wire gage (AWG) recommended by 

manufacturer, corresponding to the electronic locking functions specified, amperage drawn and 
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distances covered between the power supplies, power transfer devices, electrified hardware and 

access control equipment. 

2.3 OPENING LABELS 

A. Provide 1"W x 2"H gloss polyester label imprinted with door mark and QR-type code readable 

via IR and visible light scan.  QR code links to a security credential protected site displaying the 

installed door opening information.  Label constructed with a high-performance, permanent 

acrylic adhesive resistant to chemicals, smear and scratch, and repeated freeze and thaw cycles. 

Face stock of label to be white or clear coated, 2.0 mil thickness with tensile strength meeting or 

exceeding 18,000 psi. 

1. Approved Manufacturer:  Openings Studio™ Smart Tags (AA). 

2. Substitutions:  See Section 01 60 00 - Product Requirements. 

2.4 ACCESS CONTROL HARDWARE FINISHES 

A. Standard: Comply with BHMA A156.18. 

B. Protect mechanical finishes on exposed surfaces from damage by applying temporary protective 

coverings before shipping. 

C. Where specified, finishes on integrated card key locksets or exit hardware to incorporate an 

FDA recognized antimicrobial coating (i.e., MicroShield™) listed for use on equipment as a 

suppressant to the growth and spread of a broad range of bacteria, algae, fungus, mold and 

mildew. 

D. BHMA Designations: Comply with base material and finish as specified. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 

installation tolerances, labeled fire door assembly construction, wall and floor construction, and 

other conditions affecting performance of the installed access control system. 

B. Examine roughing-in for electrical source power to verify actual locations of wiring connections 

before electrified and integrated access control door hardware installation. 

C. Examine roughing-in for LAN and control cable conduit systems to PCs, controllers, card 

readers, and other cable-connected devices to verify actual locations of conduit and back boxes 

before device installation. 
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D. Notify architect of any discrepancies or conflicts between the specifications, drawings and 

scheduled access controlled hardware. Proceed only after such discrepancies or conflicts have 

been resolved in writing. 

3.2 PREPARATION 

A. Doors and frames at scheduled access controlled openings to be properly prepared to receive 

specified electrified and access control hardware and connections without additional in-field 

modifications. 

3.3 INSTALLATION 

A. Install each item of electronic integrated door hardware and access control equipment to comply 

with manufacturer's written instructions and according to specifications. 

B. Mounting Heights: Mount electronic integrated door hardware units at heights indicated in 

following applicable publications, unless specifically indicated or required to comply with 

governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 

Hardware for Standard Steel Doors and Frames." 

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors." 

3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 

"Accessibility Guidelines for Buildings and Facilities." 

C. Boxed Power Supplies: Verify locations. 

1. Configuration: Provide the least number of power supplies required to adequately serve 

doors with access control hardware and equipment. 

D. Final connect the system control switches (integrated card key locking hardware, remote 

readers, keypads, display terminals, biometrics), and monitoring, and signaling equipment to the 

related Controller devices at each opening to properly operate the electrified door and access 

control hardware according to system operational narratives. 

E. Retrofitting: Install each door hardware and access control item to comply with manufacturer's 

published templates and written instructions. Where cutting and fitting are required to install 

door hardware onto or into surfaces that are later to be painted or finished in another way, 

coordinate removal, storage, and reinstallation of surface protective trim units with finishing 

work specified in Division 9 Sections. Do not install surface-mounted items until finishes have 

been completed on substrates involved. 

F. System Application Software: Install, and test application(s) software and databases for the 

complete and proper operation of systems involved. Assign software license(s) to Owner. 
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3.4 FIELD QUALITY CONTROL 

A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. 

Produce project punch report for each installed door opening indicating compliance with 

approved submittals and verification hardware is properly installed, operating and adjusted. 

Include list of items to be completed and corrected, indicating the reasons or deficiencies 

causing the Work to be incomplete or rejected. 

1. Submit documentation of incomplete items in the following formats: 

a. PDF electronic file. 

b. Electronic formatted file integrated with the Openings Studio™ door opening 

management software platform. 

B. Opening Tags: Provide readable, QR-type label with password protected link-out to Openings 

Studio™ BIM software suite and the installed door and hardware information. Affix label to 

door frame as instructed by architect or owner. 

C. Commissioning and Testing Schedule: Prior to final acceptance of the access control system 

installation, the following testing and documentation to be performed and provided to the 

Owner. 

1. Inspection: Verify that units and controls are properly installed, connected, and labeled 

and that interconnecting wires and terminals are identified. 

2. Pre-testing: Program and adjust the system and pretest all components, wiring, and 

functions to verify they conform to specified requirements. Provide testing reports 

indicating devices tested, pass/fail status, and actions taken to resolve problem(s) on 

failed tests. 

3. Acceptance Test Schedule: Correct deficiencies identified by tests and observations and 

retest until specified requirements are met. 

4. Provide “as designed” drawings showing each device and wiring connection and 

electronic enclosure legends indicating cabling in and out. 

5. Provide a complete set of operating instructions for access control hardware devices and 

a complete software user manual. The documentation includes module reference guides 

for each electronic enclosure. 

3.5 ADJUSTING 

A. Adjust and check each operating item of integrated access control door hardware, and each door 

opening to ensure proper secured operation and function of every unit. Replace units that cannot 

be adjusted to operate as intended.  

3.6 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by access control system installation. 
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B. Clean operating items as necessary to restore proper finish and provide final protection and 

maintain conditions that ensure access control door hardware is without damage or deterioration 

at time of owner occupancy. 

3.7 DEMONSTRATION 

A. Engage an authorized systems manufacturer representative to train Owner's maintenance 

personnel to adjust, operate, and maintain electronic integrated door hardware and the access 

control system. 

3.8 ACCESS CONTROL HARDWARE SETS 

A. The access control system hardware sets listed below represent the design intent and direction 

of the owner, architect, and security consultant (as applicable). They are intended as a guideline 

only and should not be considered a detailed opening schedule. Discrepancies, conflicting, and 

missing items should be brought to the attention of the architect with corrections made prior to 

the bidding process. Omitted items not included in a hardware set should be scheduled with the 

appropriate additional hardware required for proper application and functionality. 

B. The supplier is responsible for handing and sizing all products and providing the correct option 

for the appropriate door type and material where more than one is presented in the hardware 

sets. Quantities listed are for each pair of doors, or for each single door. 

C. Refer to Section 08 70 00, Door Hardware Sets, for hardware sets. 

END OF SECTION 28 13 10 
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SECTION 28 20 00
VIDEO SURVEILLANCE

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Video surveillance system requirements.

B. Video recording and viewing equipment.

C. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.

C. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

D. Section 26 05 29 - Hangers and Supports for Electrical Systems.

E. Section 26 05 33.13 - Conduit for Electrical Systems.

F. Section 26 05 33.16 - Boxes for Electrical Systems

G. Section 27 05 26 - Grounding and Bonding For Communications Systems.

H. Section 27 05 28 - Pathways For Communications Systems

I. Section 27 05 53 - Identification For Communications Systems.

J. Section 27 10 05 - Communications Copper Cabling:  Data cables for IP video surveillance
system network connections.

K. Section 27 15 55 - Communications Cable Testing.

1.3 REFERENCE STANDARDS

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

B. NECA 303 - Standard for Installing Closed-Circuit Television (CCTV) Systems; 2005.

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

D. NFPA 730 - Guide for Premises Security

E. NFPA 731 - Standards for the Installation of Electronic Premises Security Systems

F. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables for
Use in Air-Handling Spaces.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of cameras with structural members, ductwork, piping,

equipment, luminaires, diffusers, fire suppression system components, and other
potential conflicts installed under other sections or by others.
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2. Coordinate the work with Manufacturer's Representative Services supplier for cameras
and equipment, installation, testing, adjusting, integration, and system start-up.

3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

B. Preinstallation Meetings:
1. Conduct meeting with facility representative to review camera and equipment locations

and camera field of view objectives.
2. Conduct meeting with facility representative and other related equipment manufacturers

to discuss video surveillance system interface requirements.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Include plan views indicating locations of system components and proposed
size, type, and routing of conduits and/or cables. Include elevations and details of proposed
equipment arrangements. Include system interconnection schematic diagrams. Include
requirements for interface with other systems.

C. Evidence of qualifications for installer.

D. Field quality control test reports.

E. Project Record Documents:  Record actual locations of cameras and routing of cables.

F. Operation and Maintenance Data:  Include detailed information on system operation,
equipment programming and setup, replacement parts, and recommended maintenance
procedures and intervals.
1. Include contact information for entity that will be providing contract maintenance and

trouble call-back service.

1.6 QUALITY ASSURANCE

A. Comply with the following:
1. NFPA 70.
2. Applicable TIA/EIA standards.

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 and with service facilities within
100 miles of project.

D. Installer Qualifications:  Company specializing in performing the work of this section with
minimum three years documented experience with video surveillance systems of similar size,
type, and complexity.

E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions
and NECA 303.

B. Store products in manufacturer's packaging, keep dry and protect from damage until ready for
installation.
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1.8 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.9 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide minimum one year manufacturer warranty covering repair or replacement due to
defective materials or workmanship.

PART 2  PRODUCTS

2.1 SYSTEM DESCRIPTION

A. The intent of this specification is to lay out the infrastructure requirements for an expansion of
the Owner's Digital Video Management System (DVMS) and coordinate the installation of the
security equipment furnished to the electrical contractor at points indicated on the Drawings.

B. Provide all structured cabling, terminations, boxes, conduit, penetrations, sleeves, wire-mold,
fasteners, and common installation material such that the project has a complete and workable
video surveillance system compliant with this Section. Hardware products which do not meet
this design as laid out in Sections 27 05 28 - Pathways For Communications Systems and 27
10 05 - Communications Copper Cabling, shall not be acceptable.

C. Install all equipment furnished by the Manufacturer's Representative Services supplier referred
to in this specification as the Integrator.  The electrical contractor shall coordinate with the
Integrator the transmittal of equipment, verification of the camera schedule, field installation,
final aiming and commissioning of the communications cabling system that supports the
system.

D. The electrical contractor shall provide all necessary coordination with the Integrator to produce
a fully commissioned DVMS & IP Security Camera system.

2.2 PRODUCTS

A. Provide such equipment as outlined in the responsibility matrix below, including but not limited
to:
1. Patch Cables: As specified in Section 27 10 05 - Communications Copper Cabling.
2. Data Cable Surge Suppression: As specified in Section 27 05 26 - Grounding and

Bonding For Communications Systems.
3. Patch Panels: As specified in Section 27 10 05 - Communications Copper Cabling.

B. Install equipment, identified as supplied by the Owner, but not installed by the Owner or
Integrator.

C. Provide wiring, conduit, wire terminations, back boxes, wire-mold, fasteners and common
installation material required to connect devices furnished as part of, or integral to the DVMS
system regardless of the source of the supply.
1. Provide all wiring and terminations for the DVMS system in accordance with the

specifications, contract drawings, and detailed engineered drawings provided by factory
representative.
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D. Provide all other devices required for proper complete system operation including, but not
limited to, electrical switches, transformers, disconnect switches, sensors, safety devices,
power supplies, enclosure, and circuit breakers.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that ratings and configurations of system components are consistent with the indicated
requirements.

C. Verify that mounting surfaces are ready to receive system components.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
system.

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

3.2 INSTALLATION

A. Install video surveillance system in accordance with NECA 1 (general workmanship) and
NECA 303.

B. Comply with the provisions of NFPA 70.

C. Comply with manufacturer’s instructions and recommendations for installation of product in the
applications indicated. Anchor products securely in place, accurately located and aligned with
other work.

D. Provide required support and attachment in accordance with Section 26 05 29.

E. Wiring Method:  Unless otherwise indicated, use cables (not in conduit).
1. Use listed plenum rated cables in all spaces.
2. Conduit:  Comply with Section 26 05 33.13.
3. Conceal all cables unless specifically indicated to be exposed.
4. Cables in the following areas may be exposed, unless otherwise indicated:

a. Equipment closets.
5. Route exposed cables parallel or perpendicular to building structural members and

surfaces.
6. Include service loop cable lengths to allow relocation of cameras within 10 ft of installed

location.

F. Provide grounding and bonding in accordance with Section 27 05 26.

G. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

H. Identify system wiring and components in accordance with Section 27 05 53.

I. Label all cameras per Owner requirements and to match as in software naming convention.

J. For IP Cameras: Test all cabling per Section 27 15 55.

K. The Contractor shall carefully follow instructions in documentation provided by the
manufacturers to insure all steps have been taken to provide a reliable system.

L. Coordinate with the Manufacturer's Representative Services supplier to ensure the following:
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1. All cameras are verified for start up and software programming.
2. All equipment has been tested and configured in accordance with instructions provided by

the manufacturer prior to installation.

M. Coordinate all final locations with owner. Get sign off from owner on final view of camera.

3.3 DVMS - GROUNDING

A. The Grounding wires connected from the Surge devices and earth ground to be grounded
according to NEC and NFPA related codes.  Grounding to common electrical building ground
to be verified prior to install via measurement of resistance to ground in grounding system
connection points.  Grounding shall eliminate potential equipment damage from possible
ground loops created by multiple ground rods. It shall allow the electrical potential of the entire
facility to rise and fall in a uniform manner, reducing the possibility of excessive current flow on
the grounding system.

B. Whenever possible, the conductor length to earth ground should be less than the conductor
length from the surge suppression device to the protected equipment.

C. When connecting a parallel surge suppression device to a building ground system, the leads
from the surge suppression device should be as short and straight as possible.

D. The ground system should have a maximum resistance of 25 ohms. 5 ohms, or less, is the
preferred level for optimum performance of the surge suppression device.

3.4 INTERFACE WITH OTHER PRODUCTS

A. Interface installation of video surveillance with security access and intrusion detection systems.

3.5 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Coordinate with the Manufacturer's Representative Services supplier for the following:
1. Perform inspection and testing.
2. Prepare and start system in accordance with manufacturer's instructions.
3. Adjust cameras to provide desired field of view and produce suitable images under all

service lighting conditions.
4. Program system parameters according to requirements of Owner.
5. Test for proper interface with other systems.

C. Each shall correct defective work, adjust for proper operation, and retest until entire system
complies with contract documents.

D. Submit detailed reports indicating inspection and testing results and corrective actions taken.

3.6 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.7 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. Coordinate with the Manufacturer's Representative Services supplier for the following:
1. Demonstration:  Demonstrate proper operation of system to Owner.

a. Provide personnel to correct deficiencies or make adjustments as directed.
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C. The Contractor and Manufacturer's Representative Services supplier shall each provide a
Hardware Manual as it relates to the products supplied under their scope of work.
1. The manual shall describe all equipment furnished including:

a. General description and specifications.
b. Installation and check out procedures.
c. Equipment layout and electrical schematics to the component level.
d. System layout drawings and schematics.
e. Alignment and calibration procedures.
f. Manufacturers' repair parts list indicating sources of supply.

D. As-Built Drawings: During system installation, the Contractor shall maintain a separate hard
copy set of drawings, elementary diagrams, and wiring diagrams of the DVMS to be used for
record drawings. This set shall be accurately kept up to date by the Contractor with all changes
and additions to the DVMS. Copies of the final as-built drawings shall be provided to the end
user in PDF format.

3.8 PROTECTION

A. Protect installed system components from subsequent construction operations.
END OF SECTION
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SECTION 28 31 00
ADDRESSABLE FIRE ALARM SYSTEM

PART 1 GENERAL

1.1 DESCRIPTION OF WORK:

A. At the bus garage, provide complete new fully functioning Fire Alarm System in it's entirety
inclusive of all required wiring, conduit, peripherals, digital communicators, power supplies,
modules, annunciators, and controls.  At the elementary and high school, provide devices
indicated on the drawings including all required wiring, conduit, peripherals, and power
supplies,

1.2 SECTION INCLUDES:

A. This specification describes an addressable Fire Detection and alarm signaling system.  The
control panel shall be intelligent device addressable, analog detecting, low voltage and
modular, with digital communication techniques, in full compliance with all applicable codes
and standards.  The features and capacities described in this specification are required as a
minimum for this project and shall be furnished by the successful contractor.

B. The system shall be in full compliance with National and Local Codes.

C. The system shall include all required hardware, raceways, interconnecting wiring and software
to accomplish the requirements of this specification and the contract drawings, whether or not
specifically itemized herein.

D. All equipment furnished shall be new and the latest state of the art products of a single
manufacturer, engaged in the manufacturing and sale of analog fire detection devices for over
ten years.

E. The system as specified shall be supplied, installed, tested and approved by the local Authority
Having Jurisdiction, and turned over to the owner in an operational condition.

F. In the interest of job coordination and responsibilities the installing contractor shall contract
with a single supplier for fire alarm equipment, engineering, programming, inspection and
tests, and shall be capable of providing a “UL Listing Certificate” for the complete system.

G. The system specified shall be that which meets the project requirements.  Other systems shall
be submitted 10 days prior to bid date for approval by the Engineer.  All system approved shall
meet all the requirements spelled out in this specification.  System approval shall be in writing
by the Engineer and a copy shall be submitted with the system submittals.

1.3 DEFINITIONS

A. ASME: American Society of Mechanical Engineers

B. FACP:  Fire alarm control panel.

C. FM: FM Global (Factory Mutual)

D. Furnish:  To supply the stated equipment or materials.

E. Install: To set in position and connect or adjust for use.

F. LED:  Light-emitting diode.

G. NCC: Network Command Center



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  28 31 00

ADDRESSABLE FIRE ALARM SYSTEM
Section 28 31 00 Page 2

H. NFPA: National Fire Protection Association.  Definitions in NFPA 72 apply to fire alarm terms
used in this Section.

I. NICET:  National Institute for Certification in Engineering Technologies.

J. Provide:  To furnish and install the stated equipment or materials.

K. UL: Underwriters Laboratories

1.4 SYSTEM DESCRIPTION

A. The system shall be a complete, electrically supervised fire detection and notification system,
with a microprocessor based operating system having the following capabilities, features, and
capacities:
1. Support of mobile test system capable of providing point test reports in NFPA standard

format without manual report entries.
2. System shall provide an output port for monitoring purposes by external systems. 

Communications to an external system shall be RS-232 or RS-485 communications.
3. Up to 16 nodes shall be networkable in a peer-to-peer configuration.
4. Communications between network nodes, each supporting an interactive, self-standing,

intelligent local control panel, with system wide display.  Any network node shall be
capable of supporting a local system with the same capacities and features specified
herein.

5. The local system shall provide status indicators and control switches for all of the
following functions:
a. Audible and visual notification alarm circuit zone control.
b. Status indicators for sprinkler system water-flow and valve supervisory devices.
c. Any additional status or control functions as indicated on the drawings, including but

not limited to; emergency generator functions, fire pump functions, door unlocking
and security with bypass capabilities.

1.5 PERFORMANCE REQUIREMENTS

A. General Performance: Comply with NFPA 72 and all contract documents and specification
requirements.

B. All interconnections between this system and the monitoring system shall be arranged so that
the entire system can be UL-Certificated.

C. System shall be a complete, supervised, non-coded, addressable multiplex fire alarm system
conforming to NFPA 72.

D. The system shall have Style 4 circuits for each floor.  The system shall operate in the alarm
mode upon actuation of any alarm initiating device.  The system shall remain in the alarm
mode until all initiating device(s) are reset and the fire alarm control panel is manually reset
and restored to normal.

E. The system shall be capable of the following configurations.  Both configurations are permitted
on the same network.
1. The system shall support up to 252 addressable devices, which may be divided in any

ratio on one, two, three, or four separate, isolated Class B circuits.
2. The system shall support two loops of 252 addressable devices, each of which may be

divided in any ratio on one, two, three, or four separate, isolated Class B circuits.

F. The system shall have a built-in digital alarm communication transmitter.

G. The system shall provide an off-normal warning prior to reset for all active devices.
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H. The system shall be capable of remote monitoring via a proprietary software system that
provides a graphical representation of the fire alarm control panel at a remote PC when
connected via Ethernet to the system. The display will show the exact state of the panel,
including blinking LEDs, and with menu buttons for control.

I. The system shall be capable of being configured either at the control panel or via a PC Tool.

J. In networked systems, each control panel shall be a global annuniciator, capable of viewing all
other control panels on the network.

K. The system shall provide the following functions and operating features:
1. The FACP and auxiliary power panels shall provide power, annunciation, supervision and

control for the system.
2. Provide Class B initiating device circuits.
3. Provide Style 7 signaling line circuits for the network.
4. Provide two Class B notification appliance circuits. Arrange circuits to allow individual,

selective, and visual notification by zone. Notification appliance circuits shall be zoned to
correspond with the building fire barriers and other building features.

5. Strobes shall be synchronized throughout the entire building.
6. Provide electrical supervision of the primary power (AC) supply, presence of the battery,

battery voltage, and placement of system modules within the control panel.

L. The system shall provide a field test function where one person can test the complete system
or a specific area while maintaining full operational function of other areas not being tested. 
Alarms, supervisory signals, trouble signals shall be logged on the system printer and in
system history during the walk-test.

M. Alarm functions shall override trouble or supervisory functions.  Supervisory functions shall
override trouble functions.

N. Fire alarm signal initiation shall be by one or more of the following devices:
1. Manual pull station
2. Heat detector
3. Addressable area smoke detectors
4. Standard Addressable Duct smoke detector
5. Automatic sprinkler system water flow switch.

O. Activation of any system fire, security, supervisory, trouble, or status initiating device shall
cause the following actions and indications at all network Person Machine Interfaces using
basic graphics and multiple detail screens.
1. Fire Alarm Condition:

a. Sound an audible alarm and display a custom screen/message defining the building
in alarm and the specific alarm point initiating the alarm in a graphic display.

b. Log into the system history archives all activity pertaining to the alarm condition.
c. Print alarm condition on system printer.
d. Sound the ANSI 117-1 signal with synchronized audible notification appliances and

synchronized strobes throughout the facility.
e. Audible signals shall be silenced from the fire alarm control panel by an alarm

silence switch.  Visual signals shall be programmable to flash until system reset or
alarm silencing, as required.

f. A signal dedicated to sprinkler system water flow alarm shall not be silenced while
the sprinkler system is flowing at a rate of flow equal to a single head.

g. Activation of any smoke detector in a single elevator lobby or an elevator equipment
room shall, in addition to the actions described, cause the recall of that bank of
elevators to the 1st floor and the lockout of controls.  In the event of recall initiation
by a detector in the first floor lobby, the recall shall be to the alternate floor as
determined by the AHJ.
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h. Where indicated on drawings heat detectors in elevator shaft and machine rooms
shall activate an elevator power shunt trip breaker.  The heat detectors shall be rated
at a temperature below the ratings of the sprinkler heads in respective locations to
insure that the power shall be shut off before activation of sprinkler system.

i. System operated duct detectors as per local requirements shall accomplish HVAC
shut down.

j. Door closure devices shall operate by floor or by local requirements.
k. Fire alarm signal to be sent to central station service.

2. Carbon Monoxide Condition:
a. Sound a distinctive localized alarm from the actual detection device and display a

location of event at the addressable fire alarm panel and at the remote annunciators.
b. Notify personnel in an approved continuously attended supervisory station. 

Personnel shall then contact the responsible party in accordance with the notification
plan per NFPA 720.

3. Supervisory Condition:
a. Display the origin of the supervisory condition report at the local fire alarm control

panel graphic LCD display.
b. Activate supervisory audible and dedicated visual signal.
c. Audible signals shall be silenced from the control panel by the supervisory

acknowledge switch.
d. Record within system history the initiating device and time of occurrence of the

event.
e. Print supervisory condition to system printer.
f. Supervisory signal to be sent to central station service

4. Trouble Condition
a. Display at the local fire alarm control panel graphic LCD display, the origin of the

trouble condition report.
b. Activate trouble audible and visual signals at the control panel and as indicated on

the drawings.
c. Audible signals shall be silenced from the fire alarm control panel by a trouble

acknowledge switch.
d. Trouble conditions that have been restored to normal shall be automatically removed

from the trouble display queue and not require operator intervention.  This feature
shall be software selectable and shall not preclude the logging of trouble events to
the historical file.

e. Trouble reports for primary system power failure to the master control shall be
automatically delayed for a period of time equal to 25% of the system standby battery
capacity to eliminate spurious reports as a result of power fluctuations.

f. Record within system history, the occurrence of the event, the time of occurrence
and the device initiating the event.

g. Print trouble condition to system printer.
h. Trouble signal to be sent to central station service.

P. Thermal Movements:  Allow for thermal movements from ambient and surface temperature
changes.

1.6 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes.  Include rated
capacities, operating characteristics, electrical characteristics, and furnished specialties and
accessories.  Complete manufacturer’s catalog data including supervisory power usage, alarm
power usage, physical dimensions, and finish and mounting requirements.

B. Power calculations.  Battery capacity calculations.  Battery size shall be a minimum of 125% of
the calculated requirement. Provide the following supporting information:
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1. Supervisory power requirements for all equipment.
2. Alarm power requirements for all equipment.
3. Power supply rating justification showing power requirements for each of the system

power supplies.  Power supplies shall be sized to furnish the total connected load in a
worst-case condition plus 25% spare capacity.

4. Voltage drop calculations for wiring runs demonstrating worst-case condition.
5. NAC circuit design shall incorporate a 15% spare capacity for future expansion.

C. Submit manufacturer’s requirements for testing Signaling Line Circuits and device addresses
prior to connecting to control panel.  At a minimum the following tests shall be required; device
address, the usage (Alarm, Supervisory etc), environmental compensation, temperature
ratings for thermal detectors and smoke detector sensitivities. This requirement shall need
approval before any wiring is connected to the control panel.

D. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
1. Detail equipment assemblies and indicate dimensions, weights, loads, required

clearances, method of field assembly, components, and location and size of each field
connection.

2. Wiring Diagrams:  For power, signal, and control wiring.
3. Complete drawings covering the following shall be submitted by the contractor for the

proposed system:
a. Floor plans in a CAD compatible format at a scale of 1/8”=1’-0” showing all

equipment and raceways, marked for size, conductor count with type and size,
showing the percentage of allowable National Electric Code fill used.

b. Provide a fire alarm system function matrix as referenced by NFPA 72, Figure
A-7-5.2.2 (9).  Matrix shall illustrate alarm input/out events in association with
initiation devices.  Matrix summary shall include system supervisory and trouble
output functions.  Include any and all departures, exceptions, variances or
substitutions from these specifications and/or drawings at time of bid.

4. Installation drawings shop drawings, and as-built drawings shall be prepared by an
individual experienced with the work specified herein.

5. Incomplete submittals shall be returned without review, unless with prior approval of the
Engineer.

E. Coordination Drawings:  Reflected ceiling plan(s) and other details, drawn to scale, on which
the following items are shown and coordinated with each other, using input from Installers of
the items involved:
1. Light fixtures.
2. HVAC registers
3. Fire protection equipment interfaces
4. Special suppression system interfaces

F. Qualification Data:  For qualified Installer, Applicator, manufacturer, fabricator, professional
engineer, testing agency, and factory-authorized service representative.

G. Source quality-control reports.

H. Field quality-control reports.

I. Operation and Maintenance Data:  For all fire alarm equipment, to include in operation and
maintenance manuals.

J. Software and Firmware Operational Documentation:
1. Software operating and upgrade manuals.
2. Program Software Backup:  On magnetic media or compact disk, complete with data

files.
3. Device address list.
4. Printout of software application and graphic screens.

K. Warranty:  Sample of special warranty.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  28 31 00

ADDRESSABLE FIRE ALARM SYSTEM
Section 28 31 00 Page 6

1.7 QUALITY ASSURANCE

A. Manufacturer Qualifications:  The publications listed below form a part of this publication to the
extent referenced. The publications are referenced in the text by the basic designation only.
The latest version of each listed publication shall be used as a guide unless the authority
having jurisdiction has adopted an earlier version.
1. FM Global (Factory Mutual (FM)):FM Approval Guide
2. National Fire Protection Association (NFPA)

a. NFPA 70 National Electrical Code
b. NFPA 72 National Fire Alarm Code
c. NFPA 90A Standard For The Installation of Air Conditioning and Ventilating Systems
d. NFPA 101 Life Safety Code
e. NFPA 720 Standard for the Installation of Carbon Monoxide (CO) Detection and

Warning Equipment
3. Underwriters’ Laboratories, Inc. (UL) equipment standards, Latest Edition

a. UL Fire Protection Equipment Directory
b. UL Electrical Construction Materials Directory
c. UL 38 – Manually Actuated Signaling Boxes for Use With Fire Protection Signaling

Systems
d. UL 228 – Door Holding Devices
e. UL 268 - Smoke Detectors for Fire Protective Signaling Systems
f. UL 268A - Smoke Detectors for Duct Application
g. UL 464 - Audible Signal Appliances
h. UL 497A – Secondary Protectors for Communications Circuits
i. UL 521 - Heat Detectors for Fire Protective Signaling Systems
j. UL 864 - Control Units for Fire Protective Signaling Systems
k. UL 1283 – Electromagnetic Interference Filters
l. UL 1449 -  Transient Voltage Surge Suppressors
m. UL 1971 - Signaling Devices for the Hearing Impaired
n. UL 2075 – Gas and Vapor Detectors and Sensors

4. International Code Council
a. International Building Code
b. International Fire Code.

5. State and Local Building Codes as adopted and/or amended by The Authority Having
Jurisdiction, ADA, and/or State and local equivalency standards as adopted by The
Authority Having Jurisdiction.

6. California State Fire Marshal
7. NY-MEA
8. ISO 9002

B. Supplier Qualifications
1. The manufacturer of the supplied products must utilize multi-channel product distribution

on a national basis to be considered for this bid. The manufacturer must have factory
branches as well as independent distributors to allow the end user with the ability to utilize
factory trained and authorized competitive service providers after system installation and
commissioning.

2. Provide the services of a factory trained and certified representative or technician,
experienced in the installation and operation of the type of system provided. The
representative shall be licensed in the State if required by law.

3. The technician shall supervise installation, software documentation, adjustment,
preliminary testing, final testing and certification of the system.  The technician shall
provide the required instruction to the owner's personnel in the system operation and
maintenance.

4. The suppliers shall furnish evidence they have an experienced service organization,
which carries a stock of spare and repair parts for the system being furnished.
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5. The equipment supplier shall be authorized and trained by the manufacturer to calculate,
design, install, test, and maintain the air sampling system and shall be able to produce a
certificate stating such upon request.

C. Installer Qualifications:
1. Before commencing work, submit data showing that the manufacturer has successfully

installed fire alarm systems of the same scope, type and design as specified.
2. The contractor shall submit copies of all required Licenses and Bonds as required in the

State having jurisdiction.
3. The contractor shall employ on staff a minimum of one NICET level II technician or a

professional engineer, registered in the State of the installation.
4. The contractor shall be qualified by UL for certifying fire alarm systems.
5. Contractors unable to comply with the provisions of Qualification of Installers shall present

proof of engaging the services of a subcontractor qualified to furnish the required
services.

D. Source Limitations for fire alarm equipment:  Obtain fire alarm equipment from single source.

E. Surface-Burning Characteristics:  As determined by testing identical products according to
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of
applicable testing agency.
1. Flame-Spread Index:  25 or less.
2. Smoke-Developed Index:  50 or less.
3. Combustion Characteristics:  ASTM E 136.

F. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

G. Pre-installation Conference:  Conduct conference at Project site.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to project site in original, unopened packages with intact and legible
manufacturers’ labels identifying product and manufacturer, date of manufacture, and shelf life
if applicable.

B. Store materials inside, under cover, above ground, and kept dry and protected from physical
damage until ready for use. Remove from site and discard wet or damaged materials.

1.9 PROJECT CONDITIONS

A. Installed products or materials shall be free from any damage including, but not limited to,
physical insult, dirt and debris, moisture, and mold damage.

B. Environmental Limitations:  Do not deliver or install products or materials until spaces are
enclosed and weather-tight, wet work in spaces is complete and dry, and temporary HVAC
system is operating and maintaining ambient temperature and humidity conditions at
occupancy levels during the remainder of the construction period.

1.10 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or
replace fire alarm equipment that fail(s) in materials or workmanship within specified warranty
period.
1. Warranty Period:  1 year from date of Substantial Completion.
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1.11 SERVICE AGREEMENT

A. Technical Support:  Beginning with Substantial Completion, provide software support for 1
year.

B. Upgrade Service:  Update software to latest version at Project completion.  Install and program
software upgrades that become available within two years from date of Substantial
Completion.  Upgrading software shall include operating system.  Upgrade shall include new or
revised licenses for use of software.
1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow

Owner to upgrade computer equipment if necessary.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design:  Gamewell / FCI, (or approved equal).

2.2 CONTROL PANEL

A. The fire alarm control panel shall be microprocessor based using multiple microprocessors
throughout the system providing rapid processing of smoke detector and other initiation device
information to control system output functions.

B. There shall be a watchdog circuit, which shall verify the system processors and the software
program.  Problems with either the processors or the system program the panel shall activate
a trouble signal, and reset the panel.

C. The system modules shall communicate with an RS 485 network communications protocol. 
All module wiring shall be to terminal blocks, which will plug into the system card cage

D. The system shall be capable of the following configurations.  Both configurations are permitted
on the same network.
1. The system shall support two loops of 252 addressable devices, each of which may be

divided in any ratio on one, two, three, or four separate, isolated Class B circuits.

E. The system shall be capable of supporting unshielded wiring applications.

F. The system shall be compliant with the requirements of NFPA 720 as a Carbon Monoxide
Detection Control Unit and shall meet the UL 2075 listing requirements.  All inputs from CO
sensors shall be indicated visually and audibly at the control panel.  CO sensor inputs shall be
distinct and descriptively annunciated from other signals.

G. System Components:
1. The System Periphery board shall be capable of 252 intelligent devices distributed

between one, two, three, or four Class B SLC circuits.  Any trouble on one circuit shall not
affect the other circuit.  This module controls the signaling from the initiation devices
reporting alarms and troubles to the control panel.  This module shall also provide the
signaling to the field devices for the controlling the output of specific initiation devices. 
The on board microprocessor provides the periphery board with the ability to function
even if the main microprocessor fails.  LED’s on the board shall provide annunciation for
the following; Power, Gnd. Fault, Alarm, Trouble.  This board is integral to the system.

2. The system periphery board shall be capable of supporting two system drivers of 252
intelligent devices distributed between one, two, three, or four Class B SLC circuits, for a
total panel capacity of 504 addressable devices.  Any trouble on one circuit shall not affect
the other circuit.  This module controls the signaling from the initiation devices reporting
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alarms and troubles to the control panel.  This module shall also provide the signaling to
the field devices for the controlling the output of specific initiation devices.  The on board
microprocessor provides the periphery board with the ability to function even if the main
microprocessor fails.  LED’s on the board shall provide annunciation for the following:
Power, Gnd. Fault, Alarm, Trouble.  This board is integral to the system.

3. The Signal Line Circuits (SLC) shall be tested for opens, shorts and communications with
all addressable devices installed before connection to the control panel.  Systems without
this capability shall have a test panel installed for initial testing to eliminate any possible
damage short term or long term to the control panel.  After initial testing replace the test
panel and proceed with complete testing.

4. The standard Operator Interface shall have the ability to view events, acknowledge,
silence, and reset the system and any networked control panels, when configured as a
global PMI.

5. The LED Operator Interface shall have the ability to view events, acknowledge, silence,
and reset the system and any networked control panels, when configured as a global PMI.
 Additionally, the operator interface provides twelve multicolored configurable LEDs for
annunciating system status.

6. The Network Card shall provide internode communication between enclosures. 
Communication shall support Class B Style 4 or Class A Style 7 wiring (in a ring
configuration). This card shall plug into the system operator interface.

7. The System Periphery Board shall contain 2 Class B NAC circuits rated at 3 amps each
with power-limited outputs.  The zones shall be isolated and independently supervised. 
There shall be at least 6 unique codes/signals for each circuit based on system logic. 
These signals shall be Temporal Code 3 (Evacuation), Steady (Such as “Recall”),
Temporal Code 4 (for CO alarms), March Time 120ppm, March Time 60ppm, and March
Time 30ppm.  The card shall have the following LED’s to provide trouble shooting and
annunciation; Power, Gnd. Fault, Zone Activation or Trouble.  This functionality shall be
integral to the system.

8. The control panel shall be equipped with four Form C relays for alarm, trouble,
supervisory, and programmable output.  The system shall provide the mounting of all
system cards, field wiring, and panel’s inter-card wiring.  All power limited field wiring shall
be separated from all non-power limited internal wiring.

H. System response time from alarm to output shall be an average of three (3) seconds.

I. All system cards and modules shall have Flash memory for downloading the latest module
firmware.

J. Passwords:
1. Technician Level Password - There shall be a 5 character password that a user must

enter into the control panel in order to perform such maintenance- and control-related
functions at the panel as:
a. Arming and disarming devices.
b. Activating, deactivating or modifying detector ASD and sensitivity settings.
c. Activating and deactivating the History Log function, and deleting obsolete entries.
d. Changing the system time and date.

2. Maintenance Level Password - There shall be a 5 character password that a user must
enter into the control panel in order to access the panel's reporting functions and walktest
functions.

3. Acknowledge Silenceable Reset Access - There shall be a key required to open a locked
cabinet that a system user must use in order to acknowledge events, turn silenceable
audibles and visuals on and off, and perform panel resets.

K. Networking:
1. Digital communication capabilities supporting Style 4 (Class B) or Style 7 (Class A)

communications using either DC digital or fiber optics technologies or combinations of
both as required for the control panel to communicate with up to 16 FACPs.
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2. Digital communication capabilities supporting Style 4 (Class B) or Style 7 (Class A)
communications using either DC digital or fiber optics technologies or combinations of
both as required for the control panel to communicate with up to 4 network nodes.

3. Capability shall exist within the system to extend the network at any node.  The system
shall support a maximum of two network extension circuits in series on any system
branch, extending the inherent distance limitations for network communications.

4. Communication protocol shall be of the RS485 type.

L. Network Fiber Modules
1. Multimode and single mode.
2. The network fiber interface modules shall be used to transmit RS-485 communications

between intelligent addressable fire alarm control panels. Each module shall have power,
transmit and receive status LEDs. The module can act as a repeater or end-point unit, in
a daisy chain or star configuration.

3. The connection between the multimode fiber interface modules shall use 2 high quality
duplex 50/125 or 62.5/125 fiber optic cables and ST style fiber connectors. Each segment
of the fiber network can be up to 1.9 miles.  The fiber module shall have a minimum
operating power output budget of -13dB for 62.5/125 cable and -9 dB for 50/125 cable.

4. The connection between the single mode fiber interface modules shall use 2 high quality
duplex 9/125 fiber optic cables and ST style fiber connectors. Each segment of the fiber
network can be up to 20 miles. The fiber module shall have a minimum operating power
output budget of -16dB for 9/125 cable.

M. Degrade Mode Alarm Activation:
1. Each panel shall operate as a stand-alone fire alarm control panel with complete

functionality in the event of loss of communications with other panels on a network.

N. Software Modifications:  The system structure and software shall place no limit on the type or
extent of software modifications on-site. Modification of software shall not require power-down
of the system or loss of system fire protection while modifications are being made.  Systems
that require the use of external programmers or change of EPROMs are not acceptable.

O. History:  The system shall store 20000 events in history.  Trouble warnings will occur when the
History buffer is full.

P. Reports:
1. The system shall have the ability to provide configuration, status, queue and history

reports.
2. Configuration reports shall provide the following information:

a. Custom Messages
b. Database Information
c. Entity Type
d. Device Usage
e. Zone usage
f. Device Category
g. Firmware revision

3. Status reports shall provide the following information:
a. Disarmed cards and devices
b. ASD settings
c. Sensitivity in %/foot
d. Alarm threshold in %/foot
e. Temperature in degrees C
f. Walktest

4. Queue reports shall provide the following information:
a. Alarm events with custom message and event time
b. Gas alarm events with custom message and event time
c. Supervisory events with custom message and event time
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d. Trouble events with custom message and event time
e. Status events with custom message and event time
f. Information events

5. History reports shall provide Address, History Type, Description, Time & Date and
Custom Message.  The following event types shall be reported:
a. Alarm events
b. Gas alarm events
c. Supervisory events
d. Status changes
e. Alarm verification
f. Output activation from logic
g. System Reset
h. Event Acknowledgements
i. Block Acknowledgements
j. Audible Silence System Flag Changes
k. Sensitivity Changes
l. Arm / Disarm Commands
m. Arm / Disarm By Logic
n. Manual Output Overrides
o. Output Overrides By Logic
p. Time Changes
q. Menu Logins
r. ASD Changes
s. Walktest
t. Device Input to Logic Activations/Deactivations

2.3 POWER SUPPLY

A. The system Power Supply shall be filtered and regulated.   The power supply provides power
for all system operation, including signaling line circuits, notification appliance circuits, auxiliary
power, battery charger, and all optional modules  The power supply shall be rated for 120/240
VAC 50/60 Hz.

B. The battery charger shall be able to charge the system batteries up to 100 AH batteries. 
Battery charging shall be microprocessor controlled and programmed with a special software
package to select charging rates and battery sizes.  An optional Thermistor for monitoring
battery temperature to control charging rate shall be available.

C. Transfer from AC to battery power shall be instantaneous when AC voltage drops to a point
where it is not sufficient for normal operation.

2.4 BATTERIES

A. Batteries shall be of sufficient capacity to provide power for the entire system upon loss of
normal AC power for a period of 24 hours with five (5) minutes of alarm signal at the end this
24-hour period, as required by NFPA 72, Local Systems.

B. CARBON MONOXIDE DETECTION SYSTEM:  Batteries shall be dedicated to the Carbon
Monoxide Detection System as required by NFPA 720, Secondary Power Supply.

2.5 SYSTEM ENCLOSURE

A. Provide the enclosure needed to hold all the cards and modules as specified with at least
spare capacity for two cards.    The outer doors shall be capable of being a left hand open. 
The inner door shall have a left hand opening.

B. Outer Door shall have integral cylinder lock and latch.
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2.6 INTELLIGENT INITIATING DEVICES

A. General
1. All initiation devices shall be insensitive to initiating loop polarity.  Specifically, the devices

shall be insensitive to plus/minus voltage connections.

B. Smoke Detectors – Standard Addressable
1. The detector shall be guaranteed in writing not to false alarm when configured by the

factory trained certified technician.   The detector must provide up to 11 different
environmental algorithms that allow the detector to provide superior false alarm immunity
without the need for additional alarm verification delays.

2. The detector shall have a multicolor LED to streamline system maintenance/inspection by
plainly indicating detector status as follows: green for normal operation, amber for
maintenance required, red for alarm.

3. The multi-criteria smoke detector shall be an intelligent digital photoelectric detector with a
programmable heat detector.  Detectors shall be listed for use as open area protective
coverage, in duct installation and sampling assembly installation and shall be insensitive
to air velocity changes.  The detector communications shall allow the detector to provide
alarm input to the system and alarm output from the system within four (4) seconds.  So
as to minimize the effort required by the installing and maintenance technician to
appropriately configure the detector to ensure optimal system design, the detectors shall
be programmable as application specific.  Application settings shall be selected in
software for a minimum of eleven environmental fire profiles unique to the devices
installed location.

4. The detector shall be designed to eliminate the possibility of false indications caused by
dust, moisture, RFI/EMI, chemical fumes and air movement while factoring in conditions
of ambient temperature rise, obscuration rate changes and hot/cold smoke phenomenon
into the alarm decision to give the earliest possible real alarm condition report.

5. The intelligent smoke detector shall be capable of providing three distinct outputs from the
control panel.  The outputs shall be from an input of smoke obscuration, a thermal
condition or a combination of obscuration and thermal conditions.  The detector shall be
designed to eliminate calibration errors associated with field cleaning of the chamber.

6. The detector shall support the use of a relay, or LED remote indicator without requiring an
additional software address.  Low profile, white case shall not exceed 2.5 inches of
extension below the finish ceiling.

7. For the detector where required, there shall be available a locking kit and detector guard
to prevent unauthorized detector removal.

8. Where required, there shall be available a programmable remote lamp configurable to
remotely duplicate the on-board LED status of another system device with the same
software address.

C. Heat Detectors – Addressable
1. Thermal Detectors shall be rated at 135 degrees fixed temperature and 15 degrees per

minute rate of rise. Detectors shall be constructed to compensate for the thermal lag
inherent in conventional type detectors due to the thermal mass, and alarm at the set
point of 135 degrees Fahrenheit.  The choice of alarm reporting as a fixed temperature
detector or a combination of fixed and rate of rise shall be made in system software and
be changeable at any time without the necessity of hardware replacement.

2. The detectors furnished shall have a listed spacing for coverage up to 2,500 square feet
and shall be installed according to the requirements of NFPA 72 for open area coverage.

3. Heat detector shall have the following temperature settings:
a. Fixed temperature at 135°F, 145°F, 155°F, 165°F, 174°F
b. Rate of Rise at 15°F/ min (8.3°C) at 135°F (57°C)
c. Rate of Rise at 15°F/ min (8.3°C) at 174°F (79°C)
d. Low temperature warning at 40°F (4.4°C)
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D. Duct Smoke Detectors – Addressable
1. For duct detector applications, the smoke detector shall be an intelligent digital

photoelectric detector.  Detectors shall be listed for use as open area protective coverage,
in duct installation and sampling assembly installation and shall be insensitive to air
velocity changes.

2. The detector communications shall allow the detector to provide alarm input to the system
and alarm output from the system within four (4) seconds.  The detector shall be mounted
in a duct detector housing listed for that purpose.  The duct detector shall support the use
of a remote test switch, relay or LED remote indicator.  The duct detector shall be
supplied with the appropriate sampling tubes to fit the installation.

3. Where duct detectors are exposed to the weather a weatherproof enclosure shall be
available.  The duct housing cover shall include a test port for functional testing of the
detector without cover removal.  The duct housing shall include a cover removal switch
capable of indicating cover removal status to the fire alarm control panel.

4. Where required there shall be available a duct housing with an on-board relay.  Also
where required, there shall be a standalone housing available with its own power supply
and test/reset switch that does not require connection to a fire alarm control panel.

5. Duct smoke detector housing shall allow use in duct systems with air velocity ranging
from 100 to 4,000 feet per minute, within temperature ranges of 32°F to 120°F per
minute, and with relative humidity ranging from 0 to 95%.

6. Duct Housings and Accessories:
a. Global Air Duct Housing for Conventional and Addressable Detectors
b. Global Air Duct Housing for Addressable P2 Detectors with Relay Application
c. Global Air Duct Housing for Conventional Detectors with Relay Application
d. Global Air Duct Housing for Conventional Detectors with Relay Application and

Built-in Power Source
e. Weather-Proof housing to accommodate all versions of Global Air Duct Housings
f. Remote Test Lamp for Conventional Detectors

E. Detector Bases – Addressable
1. Detector bases shall be low profile twist lock type with screw clamp terminals and

self-wiping contacts. Bases shall be installed on an industry standard, 4" square or
octagonal electrical outlet box.

2. Detectors shall be listed per UL 268A as “direct in duct” without need for a duct housing.
3. Multi-Criteria Fire Detector shall be listed as providing CO detection in duct application.

F. Manual Pull Stations – Addressable
1. Provide addressable manual stations where shown on the drawings, to be flush or

surface mounted as required. Manual stations shall contain the intelligence for reporting
address, identity, alarm and trouble to the fire alarm control panel.  The manual station
communications shall allow the station to provide alarm input to the system and alarm
output from the system within less than four (4) seconds.

2. The manual station shall be equipped with terminal strip and pressure style screw
terminals for the connection of field wiring.    Surface mounted stations where indicated
on the drawings shall be mounted using a manufacturer's prescribed matching red
enamel outlet box.

3. Provide double action pull station.
4. Where required, there shall also be available pull stations with break glass, capable of

explosion proof installation, capable of weatherproof installation, reset key operation, and
metal housings.

G. Addressable Interface Devices
1. Addressable Interface Devices shall be provided to monitor contacts for such items as

water-flow, tamper, and PIV switches connected to the fire alarm system.  These interface
devices shall be able to monitor a single or dual contacts.  An address will be provided for
each contact.  Where remote supervised relay is required the interface shall be equipped
with a SPDT relay rated for 4 amps resistive and 3.5 amps inductive.
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2. Where needed a Conventional Zone Module shall connect to the Signal Line Circuit,
which will allow the use of conventional initiation devices.  This module shall have the
ability to support up to 15 convention smoke detectors and an unlimited number of
contact devices.  This module shall also be capable of monitoring Linear Beam detectors
and conventional Flame detectors. Where required, there shall be an intrinsically safe
detection solution for NEMA defined intrinsically safe installations compatible with the
conventional zone module.

3. Single Device Damper Monitoring and Control:  A single switch input shall be able to
monitor all 3 states of a damper – open, closed, and in transit.  A single device shall be
able to fully control a damper (through the relay connected to the motor control) while also
using its switch input for monitoring all 3 states of the damper.

4. Addressable input/output module shall be insensitive to polarity and shall have capability
for up to 4 separate inputs (Class B) or 2 separate Class A inputs and 4 separate outputs
(Class B).

2.7 DEVICE PROGRAMMING UNIT

A. Device Programming Unit: The programming tool shall program the intelligent devices with
addresses.  The unit shall test the device to respond to its address.  DIP switches and rotary
switches shall not be acceptable.  The programmer shall have a carrying case.

2.8 NOTIFICATION APPLIANCES

A. Strobes:
1. The strobes shall meet and be listed for UL Standard 1971 (Emergency Devices for the

Hearing-Impaired) for Indoor Fire Protection Service
2. Strobe shall be listed for indoor use, and shall meet the requirements of FCC Part 15

Class B
3. Strobe appliances shall produce a flash rate of one (1) flash per second over the

Regulated Voltage Range, and shall incorporate a Xenon flashtube enclosed in a rugged
Lexan® lens

4. All inputs shall be compatible with standard, reverse polarity supervision of circuit wiring
by a Fire-Alarm Control Panel (FACP)

5. The Strobe shall be of low-current design
6. The strobe intensity shall have field-selectable settings, and shall be rated per UL

Standard 1971 for 15/30/75/95cd or 115/177cd for ceiling mount where Multi-Candela
appliances are specified

7. The selector switch for selecting the candela shall be tamper resistant
8. The appliance shall be compatible with sync modules or strobe power panel supply with

built-in sync protocol when synchronization is required
9. The strobes shall not drift out of synchronization at any time during operation
10. If the sync module or Power Supply fails to operate, (i.e. - contacts remain closed), the

strobe shall revert to a non-synchronized flash rate
11. The strobes shall be designed for indoor surface or flush mounting
12. The Strobe Appliances shall incorporate a Patented, Integral Strobe Mounting Plate that

shall allow mounting to single-gang, double-gang, 4-inch square, 100mm European type
back boxes, or the surface back box

13. The Multi-Candela or Single-Candela Strobe Plate shall mount to either a standard, 4-inch
square back box for flush mounting, or shall mount to a box for surface mounting

14. All notification appliances shall be backward compatible

B. Speaker and Speaker Strobe Appliances
1. Speaker Strobe and standalone Speaker Appliances shall meet and be listed for UL

1480.
2. Speaker shall operate on a standard 25VRMS or 70.7VRMS NAC using twisted / shielded

wire.
3. Speaker shall have the following taps: 0.25W, 0.50W, 1.0W and 2.0W.
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4. The speaker frequency shall be 400Hz to 4000Hz for fire alarm, and 125Hz to 12kHz for
general signaling.

5. The speaker shall install directly to a 4" square, 1-1/2" deep box with 1-1/2" extension.
6. Strobe portion of the appliance shall produce a flash rate of one (1) flash per second over

the Regulated Input Voltage Range, and shall incorporate a Xenon flashtube enclosed in
a rugged Lexan® lens.

7. Strobe intensity, where Multi-Candela appliances are specified, shall have field-selectable
settings, and shall be rated per UL Standard 1971 for:
a. 15/30/75/110cd
b. 135/185cd

8. The selector switch for selecting the candela setting shall be tamper resistant.
9. The appliance, when synchronization is required, shall be compatible with sync modules

or Power Supplies with built-in Sync Protocol.
10. The strobes shall not drift out of synchronization at any time during operation.
11. The strobes shall revert to a non-synchronized flash-rate, if the sync module or Power

Supply should fail to operate (i.e. – contacts remain closed).
12. All notification appliances shall listed for Special Applications:

a. Strobes are designed to flash at 1-flash-per-second minimum over their “Regulated
Input Voltage Range”.

13. All candela ratings represent minimum-effective Strobe intensity, based on UL Standard
1971.

2.9 DIGITAL COMMUNICATOR

A. The Multi-Point Digital Alarm Communicator shall be UL864 listed to provide point identification
of alarm, supervisory, security and trouble events to a Central or Remove Receiving Station. 
The DACT shall support the following:
1. Ademco Contact ID or SIA protocol
2. Ademco Contact ID selection shall provide the ability to transmit events for up to 999

individual zones
3. SIA selection shall provide the ability to transmit events for up to 10000 individual points
4. Programming of accounts and phone numbers
5. Dual phone line interface
6. Line fault monitoring.
7. Automatic 24-hour test
8. The DACT supports configurable alarm, alarm restoral, trouble, trouble restoral,

supervisory, supervisory restoral, and reset events.
9. The DACT supports Ademco Contact ID alarm event codes for general alarm, smoke

detector alarm, waterflow alarm, duct alarm, and manual alarm events.
10. The DACT shall communicate to a Central or Remote Receiving Station upon a carbon

monoxide detection event per NFPA 720.
11. Optionally, the DACT can be programmed to report events by event queue only.

2.10 REMOTE ANNUNCIATOR

A. The fire-system displays are remote LCD units that show existing status of the FACP.

B. The display supports the following LED's for system-status conditions:
1. Power
2. Alarm
3. Trouble
4. Supervisory
5. Ground-Fault

C. A 3.5 inch by 1.5 inch LED screen will give details of the event in alphanumeric form.  The
display screen shall scroll to reveal additional events.

D. Graphic Display:
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1. UV fade-resistant inks with unlimited color selection.
2. Heavy-duty aluminum anodized frame.
3. Security mounting hardware.
4. Polycarbonate clear protective window.
5. Approximately 24" x 18".

PART 3  EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions for compliance with requirements for installation tolerances and
other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Perform work in accordance with the requirements of NFPA 70, NFPA 72 and NECA 1-2006,
Standard of Good Workmanship in Electrical Contracting.

B. Fasten equipment to structural members of building or metal supports attached to structure, or
to concrete surfaces.

C. In the event that limited energy cable installation is allowed, all cable runs shall be run at right
angles to building walls, supported from structure at intervals not exceeding 3 feet and where
installed in environmental air plenums, be rated for such use and tied/supported by
components listed for environmental air plenums installation.

D. Wiring Method:  Install cables in raceways and cable trays except within consoles, cabinets,
desks, and counters and except in accessible ceiling spaces and in gypsum board partitions
where unenclosed wiring method may be used.  Conceal raceway and cables except in
unfinished spaces.

E. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors where
possible.

F. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points with no excess
and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing
bars and distribution spools.

G. Provide primary power for each panel from normal/ emergency panels as indicated on the
Electrical Power Plans.  Power shall be 120 VAC service, transformed through a two-winding,
isolation type transformer and rectified to low voltage DC for operation of all circuits and
devices.

3.3 BOXES, ENCLOSURES AND WIRING DEVICES

A. Boxes shall be installed plumb and firmly in position.

B. Extension rings with blank covers shall be installed on junction boxes where required.

C. Junction boxes served by concealed conduit shall be flush mounted.

D. Upon initial installation, all wiring outlets, junction, pull and outlet boxes shall have dust covers
installed.  Dust covers shall not be removed until wiring installation when permanent dust
covers or devices are installed.

E. "Fire alarm system" decal or silk-screened label shall be applied to all junction box covers.
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3.4 DEVICE PROTECTIVE GUARDS

A. Protective guards shall be installed on detectors, A/V units, and manual pull stations in any
space subject to abuse.
1. These spaces include but are not limited to:

a. Gymnasiums
b. Fitness/ Weight Rooms
c. Cafeteria
d. Locker Rooms

B. Detector Guards:
1. 9 gauge steel wire with polyester coating.
2. In Cafeterias and Fitness Rooms, the guard shall be spray painted to match the ceiling

finish.  Coordinate with Architect for RAL#.
3. STI-9601, or approved equal.

C. A/V Guards:
1. 9 gauge steel wire with polyester coating.
2. Color shall be red.
3. STI-97 Series, or approved equal.

D. Pull Station Guards:
1. Clear polycarbonate hinged cover.
2. Red Label: "In case of fire, lift cover."
3. Provide spacer in surface mount applications.
4. STI-1200, or approved equal.

3.5 CONDUCTORS

A. Each conductor shall be identified as shown on the drawings at each with wire markers at
terminal points. Attach permanent wire markers within 2 inches of the wire termination.  Marker
legends shall be visible.

B. All wiring shall be supplied and installed in compliance with the requirements of the National
Electric Code, NFPA 70, Article 760, and that of the manufacturer.

C. Wiring for strobe and audible circuits shall be a minimum 14 AWG, signal line circuits
minimum 18 AWG twisted.

D. All splices shall be made using solderless connectors.  All connectors shall be installed in
conformance with the manufacturer recommendations.

E. Crimp-on type spade lugs shall be used for terminations of stranded conductors to binder
screw or stud type terminals.  Spade lugs shall have upset legs and insulation sleeves sized
for the conductors.

F. The installation contractor shall submit for approval prior to installation of wire, a proposed
color code for system conductors to allow rapid identification of circuit types.

G. Wiring within sub panels shall be arranged and routed to allow accessibility to equipment for
adjustment and maintenance.

3.6 DEVICES

A. Relays and other devices to be mounted in auxiliary panels are to be securely fastened to
avoid false indications and failures due to shock or vibration.

B. Wiring within panels shall be arranged and routed to allow accessibility to equipment for
adjustment and maintenance.
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C. All devices and appliances shall be mounted to or in an approved electrical box.

3.7 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for
identification specified in Division 26 Section "Identification for Electrical Systems."

B. Permanently label or mark each conductor at both ends with permanent alphanumeric wire
markers.

C. A consistent color code for fire alarm system conductors throughout the installation.

3.8 ADDITIONAL COMPONENTS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.
1. Provide labor and materials to provide (10) additional Ionization Area Smoke Detectors

and 250 linear feet of fire alarm circuitry (in addition to those shown on plans).  Install at
locations as directed by Engineer.

2. Provide labor and materials to provide (10) additional Duct Smoke Detectors, 250 linear
feet of fire alarm circuitry, and RTS (and control circuitry) in addition to those shown on
plans.  Install at locations as directed by Engineer.

3. Provide labor and materials to provide (10) additional Rate of Rise Temperature Heat
Detectors and 250 linear feet of fire alarm circuitry (in addition to those shown on plans). 
Install at locations as directed by Engineer.

4. Provide labor and materials to provide (10) additional Fixed Temperature Heat Detectors
and 250 linear feet of fire alarm circuitry (in addition to those shown on plans).  Install at
locations as directed by Engineer.

3.9 FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including connections, and to assist in
testing.

B. Testing General:
1. All Alarm Initiating Devices shall be observed and logged for correct zone and sensitivity. 

These devices and their bases shall be tagged with adhesive tags located in an area not
visible when installed, showing the initials of the installing technician and date.

2. Wiring runs shall be tested for continuity, short circuits and grounds before system is
energized. Resistance, current and voltage readings shall be made as work progresses.

3. The acceptance inspector shall be notified before the start of the required tests.  All items
found at variance with the drawings or this specification during testing or inspection by the
acceptance inspector shall be corrected.

4. Test reports shall be delivered to the acceptance inspector as completed.
5. All test equipment, instruments, tools and labor required to conduct the system tests shall

be made available by the installing contractor.  The following equipment shall be a
minimum for conducting the tests:
a. Ladders and scaffolds as required to access all installed equipment.
b. Multi-meter for reading voltage, current and resistance.
c. Two way radios, and flashlights.
d. A manufacturer recommended device for measuring air flow through air duct smoke

detector sampling assemblies.
e. Decibel meter.
f. In addition to the testing specified to be performed by the installing contractor, the

installation shall be subject to test by the acceptance inspector.
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3.10 ACCEPTANCE TESTING

A. A written acceptance test procedure (ATP) for testing the fire alarm system components and
installation will be prepared by the engineer in accordance with NFPA 72 and this specification.
 The contractor shall be responsible for the performance of the ATP, demonstrating the
function of the system and verifying the correct operation of all system components, circuits,
and programming.

B. A program matrix shall be prepared by the installing contractor referencing each alarm input to
every output function affected as a result of an alarm condition on that input.

C. The installing contractor prior to the ATP shall prepare a complete listing of all device labels for
alphanumeric annunciator displays.

D. Loop Resistance Tests:  Measure and record the resistance of each circuit with each pair of
conductors in the circuit short-circuited at the farthest point from the circuit origin.  The tests
shall be witnessed by the owner and test results recorded for use at the final acceptance test.

E. Preliminary Testing:  Conduct preliminary tests to ensure that all devices and circuits are
functioning properly.   After preliminary testing is complete, provide a letter certifying that the
installation is complete and fully operable.  The letter shall state that each initiating and
indicating device was tested in place and functioned properly.  The letter shall also state that
all panel functions were tested and operated properly.  The Contractor and an authorized
representative from each supplier of equipment shall be in attendance at the preliminary
testing to make necessary adjustments.

F. Final Acceptance Test:  Notify the owner in writing when the system is ready for final
acceptance testing.  Submit request for test at least 14 calendar days prior to the test date.  A
final acceptance test will not be scheduled until megger test results, the loop resistance test
results, and the submittals required in Part 1 are provided to the owner.  Test the system in
accordance with the procedures outlined in NFPA 72.
1. Verify that the control unit is in the normal condition as detailed in the manufacturer's

operating and maintenance manual.
2. Test each initiating and indicating device and circuit for proper operation and response. 

Disconnect the confirmation feature for smoke detectors during tests to minimize the
amount of smoke or test gas needed to activate the detector.

3. Test the system for all specified functions in accordance with the contract drawings and
specifications and the manufacturer's operating and maintenance manual.

4. Visually inspect all wiring.
5. Verify that all software control and data files have been entered or programmed into the

FACP.
6. Verify that Shop Drawings reflecting as-built conditions are accurate.
7. Measure the current in circuits to assure that there is the calculated spare capacity for the

circuits.
8. Measure voltage readings for circuits to assure that voltage drop is not excessive.
9. Measure the voltage drop at the most remote appliance on each notification appliance

circuit.

G. The acceptance inspector shall use the system record drawings in combination with the
documents specified in this specification during the testing procedure to verify operation as
programmed.  In conducting the ATP, the acceptance inspector shall request demonstration of
any or all input and output functions.  The items tested shall include but not be limited to the
following:
1. System wiring shall be tested to demonstrate correct system response and correct

subsequent system operation in the event of:
a. Open, shorted and grounded signal line circuits.
b. Open, shorted and grounded notification, releasing circuits.
c. Primary power or battery disconnected.
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2. System notification appliances shall be demonstrated as follows:
a. All alarm notification appliances actuate as programmed
b. Audibility and visibility at required levels.

3. System indications shall be demonstrated as follows:
a. Correct message display for each alarm input at the control display.
b. Correct annunciator light for each alarm input at each annunciator and graphic

display as shown on the drawings.
c. Correct history logging for all system activity.

4. System off-site reporting functions shall be demonstrated as follows:
a. Correct zone transmitted for each alarm input
b. Trouble signals received for disconnect

5. Secondary power capabilities shall be demonstrated as follows:
a. System primary power shall be disconnected for a period of time as specified herein. 

At the end of that period, an alarm condition shall be created and the system shall
perform as specified for a period as specified.

b. System primary power shall be restored for forty-eight hours and system-charging
current shall be normal trickle charge for a fully charged battery bank.

c. System battery voltages and charging currents shall be checked at the fire alarm
control panel.

3.11 DOCUMENTATION

A. System documentation shall be furnished to the owner and shall include but not be limited to
the following:
1. System record drawings and wiring details including one set of reproducible drawings,

and a CD ROM with copies of the record drawings in DXF format for use in a CAD
drafting program.

2. System operation, installation and maintenance manuals.
3. System matrix showing interaction of all input signals with output commands.
4. Documentation of system voltage, current and resistance readings taken during the

installation, testing and ATP phases of the system installation.
5. System program showing system functions, controls and labeling of equipment and

devices.

3.12 PROTECTION

A. Remove and replace devices and panel components that are wet, moisture damaged, or mold
damaged.

3.13 DEMONSTRATION

A. Instructor:  Include in the project the services of an instructor, who shall have received specific
training from the manufacturer for the training of other persons regarding the inspection,
testing and maintenance of the system provided.  The instructor shall train the employees
designated by the owner, in the care, adjustment, maintenance, and operation of the fire alarm
system.  Provide sign-in sheet listing Owner's staff present at each training session.

B. Training sessions shall cover all aspects of system performance, including system
architecture, signaling line circuit configurations, sensor and other initiating device types,
locations, and addresses, fire alarm control panel function key operation, and other functions
as designated by the owner.

C. Required Instruction Time:  Provide 16 hours of instruction after final acceptance of the
system.  The instruction shall be given during regular working hours on such dates and times
as are selected by the owner.  The instruction may be divided into two or more periods at the
discretion of the owner. One training session shall be videotaped by the contractor. Videotapes
shall be delivered to the owner.
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D. Provide a typewritten instruction card mounted behind a Lexan plastic or glass cover in a
stainless steel or aluminum frame.  Install the frame in a conspicuous location observable from
the FACP.  The card shall show those steps to be taken by an operator when a signal is
received as well as the functional operation of the system under all conditions, normal, alarm,
supervisory and trouble.  The instructions shall be approved by the owner.

E. Comprehensive system troubleshooting training shall be provided for a single individual
designated by the owner.  This session shall be separate and distinct from the above
described sessions.

F. All training sessions shall be conducted following final system certification and acceptance. 
Three additional training sessions shall be provided for all security personnel on all shifts six
months after final system certification.

G. All training sessions shall be conducted by an authorized fire alarm system distributor
representative, who has received specific training from the manufacturer for the training of
other persons regarding the inspection, testing, and maintenance of the system provided.

3.14 CLOSEOUT

A. Closeout Demonstration: Demonstrate proper operation of all functions to Owner.
1. Be prepared to conduct any of the required tests.
2. Have at least one copy of operation and maintenance data, preliminary copy of project

record drawings, input/output matrix, and operator instruction chart(s) available during
demonstration.

3. Have authorized technical representative of control unit manufacturer present during
demonstration.

4. Demonstration may be combined with inspection and testing required by authority having
jurisdiction; notify authority having jurisdiction in time to schedule demonstration.

5. Repeat demonstration until successful.

B. Occupancy of the project will not occur prior to Substantial Completion.

C. Substantial Completion of the project cannot be achieved until inspection and testing is
successful and:
1. Specified diagnostic period without malfunction has been completed.
2. Approved operating and maintenance data has been delivered.
3. Spare parts, extra materials, and tools have been delivered.
4. All aspects of operation have been demonstrated to Owner.
5. Final acceptance of the fire alarm system has been given by authorities having

jurisdiction.
6. Occupancy permit has been granted.
7. Specified pre-closeout instruction is complete.

D. Perform post-occupancy instruction within 3 months after Substantial Completion.

3.15 MAINTENANCE

A. See Section 01 70 00 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service

B. Provide to Owner, at no extra cost, a written maintenance contract for entire manufacturer's
warranty period, to include the work described below.

C. Provide to Owner, a proposal as an alternate to the base bid, for a maintenance contract for
entire warranty period, to include the work described below; include the total cost of the
contract, proposal to be valid at least until 30 days after date of Substantial Completion.
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D. Perform routine inspection, testing, and preventative maintenance required by NFPA 72,
including:
1. Maintenance of fire safety interface and supervisory devices connected to fire alarm

system.
2. Repairs required, unless due to improper use, accidents, or negligence beyond the

control of the maintenance contractor.
3. Record keeping required by NFPA 72 and authorities having jurisdiction.

E. Provide trouble call-back service upon notification by Owner:
1. Provide on-site response within 2 hours of notification.
2. Include allowance for call-back service during normal working hours at no extra cost to

Owner.
3. Owner will pay for call-back service outside of normal working hours on an hourly basis,

based on actual time spent at site and not including travel time; include hourly rate and
definition of normal working hours in maintenance contract.

F. Provide a complete description of preventative maintenance, systematic examination,
adjustment, cleaning, inspection, and testing, with a detailed schedule.

G. Maintain a log at each fire alarm control unit, listing the date and time of each inspection and
call-back visit, the condition of the system, nature of the trouble, correction performed, and
parts replaced.  Submit duplicate of each log entry to Owner's representative upon completion
of site visit.

H. Comply with Owner's requirements for access to facility and security.

END OF SECTION
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SECTION 28 31 11
BUILDING INTRUSION DETECTION

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Intrusion detection system requirements.

B. Alarm control unit.

C. Keypads.

D. Initiating devices.

1.2 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 28 10 00 - Access Control:  For interface with intrusion detection system.

1.3 REFERENCE STANDARDS

A. 47 CFR 15 - Radio Frequency Devices; current edition.

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

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

D. UL 365 - Police Station Connected Burglar Alarm Units and Systems; Current Edition,
Including All Revisions.

E. UL 609 - Local Burglar Alarm Units and Systems; Current Edition, Including All Revisions.

F. UL 634 - Connectors and Switches for Use with Burglar-Alarm Systems; Current Edition,
Including All Revisions.

G. UL 636 - Holdup Alarm Units and Systems; Current Edition, Including All Revisions.

H. UL 639 - Intrusion-Detection Units; Current Edition, Including All Revisions.

I. UL 864 - Control Units and Accessories for Fire Alarm Systems; Current Edition, Including All
Revisions.

J. UL 1037 - Antitheft Alarms and Devices; Current Edition, Including All Revisions.

K. UL 1076 - Proprietary Burglar Alarm Units and Systems; Current Edition, Including All
Revisions.

L. UL 1610 - Central-Station Burglar-Alarm Units; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate compatibility of devices for the installed locations with work provided under

other sections or by others.
2. Coordinate the placement of sensors and keypads with millwork, furniture, equipment,

etc. installed under other sections or by others.
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3. Coordinate the work with other installers to provide communication lines required for
alarm control unit connection to central station.

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

B. Sequencing:
1. Do not install sensors and keypads until final surface finishes and painting are complete.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each
system component. Include ratings, configurations, standard wiring diagrams, dimensions,
finishes,  service condition requirements, and installed features.
1. Motion Detectors:  Include detailed motion detection coverage range diagrams.

C. Shop Drawings:  Include plan views indicating locations of system components and proposed
size, type, and routing of conduits and/or cables. Include system interconnection schematic
diagrams. Include requirements for interface with other systems.

D. Design Data:  Include standby battery calculations.

E. Certify that proposed system design and components meet or exceed specified requirements.

F. Evidence of qualifications for installer.

G. Evidence of qualifications for maintenance contractor (if different entity from installer).

H. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

I. Manufacturer’s detailed field testing procedures.

J. Field quality control test reports.

K. Operation and Maintenance Data:  Include detailed information on system operation,
equipment programming and setup, replacement parts, and recommended maintenance
procedures and intervals.
1. Include contact information for entity that will be providing contract maintenance and

trouble call-back service.

L. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

M. Project Record Documents:  Record actual locations of system components and installed
wiring arrangements and routing.

N. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Fuses:  Two for each type and size installed.
3. Extra Initiating Devices:  One for each type installed.

1.6 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.
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C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Installer Qualifications:  Company specializing in performing the work of this section with
minimum three years documented experience with intrusion detection systems of similar size,
type, and complexity and providing contract maintenance service as a regular part of their
business; authorized representative of control unit manufacturer.

E. Maintenance Contractor Qualifications:  Same entity as installer.

F. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING

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

B. Store products in manufacturer's unopened packaging, keep dry and protect from damage
until ready for installation.

1.8 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.9 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide minimum two year manufacturer warranty covering repair or replacement due to
defective materials or workmanship.

PART 2  PRODUCTS

2.1 INTRUSION DETECTION SYSTEM REQUIREMENTS

A. Provide new intrusion detection system consisting of all required equipment, conduit, boxes,
wiring, connectors, hardware, supports, accessories, software, system programming, etc. as
necessary for a complete operating system that provides the functional intent indicated.

B. Alarm Control Unit:  New addressable alarm control panel located as indicated.

C. Combination fire/intrusion systems are not permitted.

D. Keypads:  Located as indicated.

E. Initiating Device Requirements:
1. Protected Premises:  Entire building as indicated.
2. Provide magnetic contacts to monitor opened/closed position for:

a. All perimeter doors.
b. Designated interior doors.
c. All roof access doors and hatches.
d. All overhead doors.

3. Provide motion detectors to detect intruder in designated areas.
4. Provide water sensors to detect presence of water for:

a. Air conditioning condensation drip pans.
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b. Areas beneath water heaters.
5. Provide temperature sensors to detect:

a. Temperatures above selected setpoint for designated server rooms.
6. Provide humidity sensors to detect:

a. Humidity above selected setpoint for designated server rooms.

F. Alarm Notification and Reporting Requirements:
1. Activate alarm notification at alarm control unit and associated keypads/annunciators with

appropriate zone information displayed.
2. Transmit alarm report to listed remote central station under contract with facility.

a. Primary Communication Means:  Telephone line (digital alarm communicator).
b. Secondary Communication Means:  Internet/intranet (IP addressing).

G. Provide products listed, classified, and labeled as suitable for the purpose intended.
1. Central Station Alarm Units:  Listed and labeled as complying with UL 1610.

H. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:  Comply with
FCC requirements of 47 CFR 15, for Class B, consumer application.

2.2 ALARM CONTROL UNIT

A. Manufacturers:

B. Alarm Control Panel:  Modular construction.
1. Enclosure:  Lockable; provide tamper protection.
2. Power Supply:

a. Primary Power:  120 VAC; provide suitable transformer/power supply; supervised for
loss of AC power.

b. Secondary Power:  Standby battery; provide suitable capacity for minimum standby
time required by listing requirements, applicable codes, and authority having
jurisdiction, but not less than four hours; provide suitable battery charger; supervised
for low battery condition; protected from accidental reversal of battery leads.

C. Alarm Initiating Circuits:  Supervised.
1. Hardwired Zones:  Supports both normally closed and normally open conventional

(non-addressable) initiating devices.
2. Addressable Zones:  Supports addressable initiating devices and modules using

multiplexed polling loops.

D. Alarm Notification Circuits:  Supervised.

E. Communications Interfaces:  Supervised.
1. Supports system reporting to central station receivers via integral interface or accessory

interface modules using:
a. Telephone lines.
b. Internet/intranet (IP addressing).

F. Keypads:  Supervised.

G. Peripheral Devices:  Supervised; provide tamper protection.

H. Output Relays:
1. Relay Modules:  Form C relays (normally open and normally closed); provide tamper

protection.
2. Programmable to respond to system events, according to defined scheduling, or by

manual activation from keypad.

I. User Codes:
1. Each user code to be individually assignable to any defined authority level for configurable

access to system features and functions.
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J. Scheduling:
1. Provide time/calendar-based scheduling capability for automated system control.
2. Supports open/close schedules for control of arming/disarming and reporting.
3. Supports timed events including, but not limited to:

a. Point bypass/unbypass.
b. Relay activate/deactivate.

K. Event Log:
1. Stores system events including time, date, partition, zone, and user code where

applicable.
2. Supports viewing of event log on keypads.

2.3 KEYPADS

A. Manufacturer:  Same as manufacturer of alarm control unit.

B. Provides interface to alarm control unit for system control and remote annunciation.

C. Provides visual notification of system status and zone information.

D. Provides audible notification to indicate system status, entry/exit delay, and alarm situations;
provide separate distinguishable sounds for alarm and trouble conditions.

E. Keypad Type:  Only LCD or graphic touch screen keypads are acceptable. Do not use LED
keypads.

F. Graphic Touch Screen Keypads:  Displays system status and zone information using plain
English on graphic display; touch screen interface.

G. LCD Keypads:  Displays system status and zone information using plain English on
alphanumeric display; illuminated keys.

2.4 INITIATING DEVICES

A. Manufacturers:  Same as manufacturer of alarm control units where possible.

B. General Requirements:
1. Provide devices suitable for intended application and location to be installed.
2. Outdoor Units:  Weather resistant, suitable for outdoor use.
3. Addressable Systems:

a. Addressable Devices:  Individually identifiable by control unit.
b. Provide suitable addressable modules for connection to conventional

(non-addressable) devices and other components that provide a dry closure output.

C. Contacts:
1. Listed and labeled as complying with UL 634.
2. Magnetic Contacts:  Encapsulated reed switch(es) and separate magnet; designed to

monitor opened/closed position of doors or windows.
a. Use standard security contacts (not balanced magnetic type) unless otherwise

indicated.

D. Motion Detectors:
1. Listed and labeled as complying with UL 639.

E. Water Sensors:
1. Designed to activate upon detecting presence of water or other non-flammable

conductive liquids.

F. Temperature Sensors:
1. Designed to activate upon detecting temperatures above or below selected setpoints.
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G. Humidity Sensors:
1. Designed to activate upon detecting humidity levels above or below selected setpoints.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that ratings and configurations of system components are consistent with the indicated
requirements.

C. Verify that mounting surfaces are ready to receive system components.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
system.

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

3.2 INSTALLATION

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

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

C. Provide grounding and bonding in accordance with Section 26 05 26.

D. Identify system wiring and components in accordance with Section 26 05 53.

3.3 ADJUSTING

A. Program system parameters according to requirements of Owner.

3.4 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.5 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. See Section 01 79 00 - Demonstration and Training, for additional requirements.

C. Demonstration:  Demonstrate proper operation of system to Owner, and correct deficiencies or
make adjustments as directed.

3.6 PROTECTION

A. Protect installed system components from subsequent construction operations.
END OF SECTION
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SECTION 31 05 13
SOILS FOR EARTHWORK

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Subsoil materials.

B. Topsoil materials.

1.2 RELATED REQUIREMENTS:

A. Section 31 05 16 - Aggregates for Earthwork.

B. Section 31 22 00 - Grading.

C. Section 31 23 16 - Excavation.

D. Section 31 23 16.13 - Trenching.

E. Section 31 23 23 - Fill.

F. Section 32 92 19 - Seeding.

1.3 REFERENCE STANDARDS

A. AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a
4.54-kg (10-lb) Rammer and a 457-mm (18 in.) Drop; 2018.

B. 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, with Editorial Revision (2015).

C. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
Soil Classification System); 2017.

D. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012, with Editorial Revision (2015).

1.4 SUBMITTALS

A. Section 01 30 00 - Administrative Requirements: Submittal Procedures

B. Samples: Submit, in air-tight containers, 10 lbs sample of each type of fill to testing laboratory.

C. Materials Source: Submit name of imported materials source.

D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

1.5 QUALITY ASSURANCE

A. Furnish each subsoil and topsoil material from a single source throughout the Work.

B. Perform Work in accordance with Department of Transportation Standards in the State of New
York.
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PART 2  PRODUCTS

2.1 SUBSOIL MATERIALS

A. Excavated and re-used material or imported select borrow.

B. Graded.

C. Free of lumps larger than 3 inch, rocks larger than 2 inch, and debris.

D. Conforming to ASTM D 2487.

2.2 TOPSOIL MATERIALS

A. On-site Topsoil:
1. Excavated and re-used material.
2. Graded.
3. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds, and foreign matter.

a. Screening: Single screened.
4. Conforming to ASTM D 2487.

B. Imported Topsoil
1. Imported borrow.
2. Friable loam.
3. Reasonably free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds, and

foreign matter.
a. Screening:  Double screened.

4. Acidity range (pH) of 5.5 to 7.5
5. Containing minimum of 4 percent and maximum of 25 percent organic matter.
6. Conforming to ASTM D 2487.
7. Limit decaying matter to 5 percent of total content by volume.

2.3 SOURCE QUALITY CONTROL

A. Section 01 40 00 - Quality Requirements: Testing and analysis of soil material.

B. Testing and Analysis of Subsoil Material: Perform in accordance with ASTM D 698, ASTM D
1557, and AASHTO T 180.

C. Testing and Analysis of Topsoil Material: Perform in accordance with ASTM D 698, ASTM D
1557, and AASHTO T 180.

D. When tests indicate materials do not meet specified requirements, change material and retest.

E. Furnish materials of each type from the same source throughout the Work.

PART 3  EXECUTION

3.1 EXCAVATION

A. Excavate subsoil and topsoil from areas designated. Strip topsoil to full depth of topsoil in
designated areas.

B. Stockpile excavated material meeting requirements for subsoil and topsoil materials.
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C. Remove excess excavated materials, subsoil, and topsoil not intended for reuse from site.

D. Remove excavated materials not meeting requirements for subsoil and topsoil materials from
site.

3.2 STOCKPILING

A. Stockpile materials on site as designated by Architect.

B. Stockpile in sufficient quantities to meet Project schedule and requirements.

C. Separate differing materials with dividers or stockpile apart to prevent mixing.

D. Stockpile topsoil 8 feet high maximum.

E. Prevent intermixing of soil types or contamination.

F. Direct surface water away from stockpile site to prevent erosion or deterioration of materials.

G. Stockpile unsuitable materials on impervious material and cover to prevent erosion and
leaching until disposed of.

3.3 STOCKPILE CLEANUP

A. Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent free
standing surface water.

B. When borrow area is indicated, leave area in clean and neat condition. Grade site surface to
prevent free standing surface water.

END OF SECTION
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SECTION 31 05 16
AGGREGATES FOR EARTHWORK

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Coarse aggregate materials.

B. Fine aggregate materials.

C. Blended aggregate materials.

1.2 RELATED REQUIREMENTS

A. Section 31 05 13 - Soils for Earthwork.

B. Section 31 22 00 - Grading.

C. Section 31 23 16 - Excavation.

D. Seion 31 23 16.13 - Trenching.

E. Section 31 23 23 - Fill.

F. Section 33 14 16 - Water Utility Distribution Piping.

G. Section 33 31 13 - Site Sanitary Sewerage Gravity Piping.

H. Section 33 42 11 - Site Storm Utility Drainage Piping.

1.3 REFERENCE STANDARDS

A. AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a
4.54-kg (10-lb) Rammer and a 457-mm (18 in.) Drop; 2018.

B. ASTM C 136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.

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, with Editorial Revision (2015).

D. ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of
Soils; 2017, with Editorial Revision (2018).

E. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012, with Editorial Revision (2015).

1.4 SUBMITTALS

A. Section 01 30 00 - Administrative Requirements: Submittal Procedures.

B. Samples: Submit, in air-tight containers, 10 lb sample of each type of fill to testing laboratory.

C. Materials Source: Submit name of imported materials suppliers.

D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

1.5 QUALITY ASSURANCE

A. Furnish each aggregate material from a single source throughout the Work.
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B. Perform Work in accordance with  NYSDOT standards.

PART 2  PRODUCTS

2.1 COURSE AGGREGATE MATERIALS

A. CRUSHED STONE
1. Crushed stone shall be a mixture of 50% No. 1 & 2 crushed stone meeting all

requirements in Section 703-02 of the NYSDOT Standard Specification.

B. GRANULAR FILL
1. Granular fill shall meet all requirements specified for Type 4 Subbase in Section 304-2.02

of the NYSDOT Standard Specification.

C. GRAVEL (STRUCTURAL) FILL
1. Gravel fill shall meet all requirements for Type 2 Subbase in Section 304 of the NYSDOT

Standard Specification (Pay Item No. 302.12).

2.2 FINE AGGREGATE MATERIALS

A. CUSHION SAND
Cushion sand shall consist of clean, hard, durable, uncoated particles, free from lumps of
clay and all deleterious substances. It shall meet the following gradation requirements and
shall be approved by the Engineer before use.

Sieve Size Percent Passing by Weight
1/4 inch 100
No. 50 0-35
No. 100 0-10

B. PEA STONE
1. Stone meeting all requirements in Section 605-2.02 of the NYSDOT Standard

Specification; free of shale, clay, friable material and debris.
2. Pea stone shall consist of clean, durable rock of uniform quality.

Sieve Size Percent Passing by Weight
1 inch 100

1/2 inch 30-100
1/4 inch 0-30
No. 10 0-10
No. 20 0-5

2.3 BLENDED AGGREGATE MATERIAL

A. CRUSHER RUN
1. Crusher run shall meet all requirements for Type 2 subbase in Section 304-2.02 of the

NYSDOT Standard Specification.

B. SELECT NATIVE FILL
General: On-site material shall be considered select fill if it is free from organic materials
and debris, meets the following gradation and soundness requirements, and is approved
by the Architect.
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Sieve Size Percent Passing by Weight
4 inch 100
No. 40 0-70
No. 200 0-15

Soundness: Less than 30 percent magnesium sulfate soundness loss.

C. UNCLASSIFIED FILL
On-site material used as unclassified fill shall be free of stones larger than 8 inches in the
largest dimension, shall be free of organic materials and debris, and shall be approved by
the Architect.

2.4 SOURCE QUALITY CONTROL

A. Section 01 40 00 - Quality Requirements: Testing and inspection services.

B. Coarse Aggregate Material - Testing and Analysis: Perform in accordance with ASTM D 698,
ASTM D 1557, ASTM D 4318, ASTM C 136, and AASHTO T 180.

C. Fine Aggregate Material - Testing and Analysis: Perform in accordance with ASTM D698,
ASTM D 1557, ASTM D 4318, ASTM C 136, and AASHTO T 180.

D. When tests indicate materials do not meet specified requirements, change material and retest.

PART 3  EXECUTION

3.1 EXCAVATION

A. Excavate aggregate materials from on-site locations as indicated on drawings or designated by
Architect as specified in Section 31 23 16 - Excavation.

B. Stockpile excavated material meeting requirements for coarse aggregate and fine aggregate
materials.

C. Remove excess excavated, coarse aggregate, and fine aggregate materials not intended for
reuse from site.

D. Remove excavated materials not meeting requirements for coarse aggregate and fine
aggregate materials from site.

3.2 STOCKPILING

A. Stockpile materials on site at locations indicated or designated by Architect.

B. Stockpile in sufficient quantities to meet Project schedule and requirements.

C. Separate different aggregate materials with dividers or stockpile individually to prevent mixing.

D. Direct surface water away from stockpile site to prevent erosion or deterioration of materials.

E. Stockpile unsuitable materials on impervious material and cover to prevent erosion and
leaching until disposed of.

3.3 STOCKPILE CLEANUP

A. Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent free
standing surface water.
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B. When borrow area is indicated, leave area in clean and neat condition. Grade site surface to
prevent free standing surface water.

END OF SECTION
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SECTION 31 10 00
SITE CLEARING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Removal or protection of designated trees, shrubs, and other plant life.

B. Removal of existing surface debris.

C. Removing designated paving, curbs.

D. Demolition and removal of above grade improvements.

E. Disconnecting, capping or sealing, and removal/abandoned utilities.

F. Excavating of subsoil and topsoil.

1.2 RELATED REQUIREMENTS

A. Section 01 50 00 - Temporary Facilities and Controls:  Site fences, security, protective barriers,
and waste removal.

B. Section 01 57 13 - Temporary Erosion and Sediment Control.

C. Section 01 70 00 - Execution and Closeout Requirements:  Project conditions; protection of
bench marks, survey control points, and existing construction to remain; reinstallation of
removed products.

D. Section 31 22 00 - Grading:  Topsoil removal.

E. Section 31 23 23 - Fill:  Fill material for filling holes, pits, and excavations generated as a result
of removal operations.

F. Section 32 93 00 - Plants:  Relocation of existing trees, shrubs, and other plants.

1.3 MATERIALS OWNERSHIP

A. Except for items or materials indicated to be reused, salvaged, or otherwise indicated to
remain the Owner's property, demolished materials shall become the Contractor's property
and shall be removed from the site with further disposition at the Contractor's option.

B. Historical items, relics, and similar objects including, but not limited to, cornerstones and their
contents, commemorative plaques and tablets, antiques, and other items of interest or value to
the Owner, which may be encountered during demolition, remain the Owner's property.
Carefully remove and salvage each item or object in a manner to prevent damage and deliver
promptly to the Owner.

C. The Contractor is responsible for cutting all marked trees to log length and stock piling the logs
for the property owner on site at property owners designated location.

1.4 PROJECT CONDITIONS

A. Traffic: Conduct site clearing operations to ensure minimum interference with roads, streets,
walks, and other adjacent occupied or used facilities. Do not close or obstruct streets, walks or
other occupied or used facilities without permission from authorities having jurisdiction.
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B. Protection of Existing Improvements: Provide protections necessary to prevent damage to
existing improvements indicated to remain in place.
1. Protect improvements on adjoining properties and on Owner’s property.
2. Restore damaged improvements to their original condition, as acceptable to property

owners.

C. Protection of Existing Trees and Vegetation: Protect existing trees and other vegetation
indicated to remain in place, against unnecessary cutting, breaking or skinning of roots,
skinning or bruising of bark, smothering of trees by stockpiling construction materials or
excavated materials within drip line, excess foot or vehicular traffic, or parking of vehicles
within drip line. Provide temporary guards to protect trees and vegetation to remain at drip line.

D. Salvageable Improvements: Carefully remove items indicated to be salvaged, and store on
Owner’s premises where indicated or directed.

E. If indicated, Buildings to be demolished or relocated will be vacated and their use discontinued
before start of Work.

F. If indicated, Owner assumes no responsibility for actual condition of buildings to be demolished
or relocated.

G. Owner will maintain conditions existing at time of inspection for bidding purpose as far as
practical.

H. Storage or sale of removed items or materials on-site will not be permitted.

I. Explosives: Use of explosives will not be permitted.

1.5 SUBMITTALS

A. See Section  01 30 00 - Administrative Requirements, for submittal procedures.

B. Site Plan:  Showing:
1. Vegetation removal limits.
2. Areas for temporary construction and field offices.

C. Schedule of demolition activities indicating the following:
1. The Owner reserves the right to claim any material scheduled for demolition. No

demolition materials are to be removed from job site without approval of the Construction
Manager.

2. Detailed sequence of demolition and removal work, with starting and ending dates for
each activity.

3. Dates for shutoff, capping, and continuation of utility services.

D. Inventory of items to be removed and salvaged.

E. Inventory of items to be removed by Owner.

F. Photographs and videotape, sufficiently detailed, of existing conditions of adjoining
construction and site improvements that might be misconstrued as damage caused by
demolition operations.

G. Record drawings at Project closeout according to Division 1 Section "Contract Closeout."
1. Identify and accurately locate capped utilities and other subsurface structural, electrical,

or mechanical conditions.

1.6 QUALITY ASSURANCE

A. Demolition Firm Qualifications: Engage an experienced firm that has successfully completed
demolition Work similar to that indicated for this Project.
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B. Regulatory Requirements: Comply with governing EPA notification regulations before starting
demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.

C. Clearing Firm:  Company specializing in the type of work required.
1. Minimum of 3 years of documented experience.

1.7 SCHEDULING

A. Arrange demolition schedule so as not to interfere with Owner's on-site operations.

PART 2  PRODUCTS

2.1 MATERIALS

A. Fill Material:  As specified in Section 31 23 23 - Fill and Backfill.

B. Herbicides: Not allowed.

PART 3  EXECUTION

3.1 EXAMINATION

A. Section 01 30 00 - Administrative Requirements: Verification of existing conditions before
starting work.

B. Verify existing plant life designated to remain is tagged or identified.

C. Identify salvage area for placing removed materials.

D. Verify that utilities have been disconnected and capped.

E. Survey existing conditions and correlate with requirements indicated to determine extent of
demolition required.

F. Inventory and record the condition of items to be removed and reinstalled and items to be
removed and salvaged.

G. Survey the condition of the building to determine whether removing any element might result in
a structural deficiency or unplanned collapse of any portion of the structure or adjacent
structures during demolition or relocation.

H. Perform surveys as the Work progresses to detect hazards resulting from demolition activities.

3.2 INITIAL PREPARATION

A. Call Local Utility One Call Center @ 811in the State of New York, not less than three working
days before performing Work.
1. Request underground utilities to be located and marked within and surrounding

construction areas.

3.3 PROTECTION

A. Locate, identify, and protect utilities indicated to remain, from damage.

B. Protect trees, plant growth, and features designated to remain, as final landscaping as
specified in Section 01 50 00 - Temporary Facilities and Controls.
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C. Protect bench marks, survey control points, and existing structures from damage or
displacement.

3.4 UTILITY SERVICES

A. Maintain existing utilities indicated to remain in service and protect them against damage
during demolition operations.

B. Do not interrupt existing utilities serving occupied or operating facilities, except when
authorized in writing by Owner and authorities having jurisdiction. Provide temporary services
during interruptions to existing utilities, as acceptable to Owner and to governing authorities.

C. Provide not less than 72 hours' notice to Owner if shutdown of service is required during
changeover.

D. Utility Requirements: Locate, identify, disconnect, and seal or cap off indicated utility services
serving structures to be demolished.

E. Owner will arrange to shut off indicated utilities when requested by Contractor.

F. Utility Requirements: Refer applicable specification sections for shutting off, disconnecting,
removing, and sealing or capping utility services. Do not start demolition work until utility
disconnecting and sealing have been completed and verified in writing.

3.5 PREPARATION

A. Drain, purge, or otherwise remove, collect, and dispose of chemicals, gases, explosives, acids,
flammables, or other dangerous materials before proceeding with demolition operations.

B. Conduct demolition operations and remove debris to ensure minimum interference with roads,
streets, walks, and other adjacent occupied and used facilities.

C. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without
permission from Owner and authorities having jurisdiction. Provide alternate routes around
closed or obstructed traffic ways if required by governing regulations.

D. Conduct demolition operations to prevent injury to people and damage to adjacent buildings
and facilities to remain. Ensure safe passage of people around demolition area.

E. Erect temporary protection, such as walks, fences, railings, canopies, and covered
passageways, where required by authorities having jurisdiction.

F. Protect existing site improvements, appurtenances, and landscaping to remain.

G. Provide and maintain interior and exterior shoring, bracing, or structural support to preserve
stability and prevent movement, settlement, or collapse of buildings to be demolished or
related and adjacent buildings to remain.

H. Strengthen or add new supports when required.

3.6 POLLUTION CONTROLS

A. Use water mist, temporary enclosures, and other suitable methods to limit the spread of dust
and dirt. Comply with governing environmental protection regulations.

B. Do not create hazardous or objectionable conditions, such as ice, flooding, and pollution, when
using water.

C. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and
areas.
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D. Remove debris from elevated portions of building by chute, hoist, or other device that will
convey debris to grade level.

E. Clean adjacent buildings and improvements of dust, dirt, and debris caused by demolition
operations. Return adjacent areas to condition existing before start of demolition.

3.7 CLEARING

A. General: Remove trees, shrubs, grass and other vegetation, improvements, or obstructions as
required to permit installation of new construction. Remove similar items elsewhere on site or
premises as specifically indicated. “Removal” includes digging out and off-site disposing of
stumps, roots, and branches.

B. Cut minor roots and branches of trees indicated to remain in a clean and careful manner,
where such roots and branches obstruct installation of new construction.

C. Topsoil: Topsoil is defined as friable clay loam surface soil found in a depth of not less than 4
inches. Satisfactory topsoil is reasonably free of subsoil, clay lumps, stones, and other objects
over ½" inch in diameter, and without weeds, roots, and other objectionable material.

D. Do not remove wet topsoil.

E. Strip topsoil to whatever depths encountered in a manner to prevent intermingling with
underlying subsoil or other objectionable material.
1. Do not remove topsoil from site.

F. Remove heavy growths of grass from areas before stripping.

G. Where existing trees are indicated to remain, leave existing topsoil in place within drip lines to
prevent damage to root system.

H. Stockpile topsoil in storage piles. Construct storage piles on site to a depth not exceeding 8
feet and protect from erosion. Cover storage piles, if required, to prevent wind erosion.

I. Fill depressions caused by clearing and grubbing operations with satisfactory soil material,
unless further excavation or earthwork is indicated.

J. Place fill material in horizontal layers not exceeding 6 inches loose depth, and thoroughly
compact to a density equal to adjacent original ground.

K. Removal of Improvements: Remove existing above-grade and below-grade improvements as
indicated and as necessary to facilitate new construction.

L. Clear areas required for access to site and execution of Work to minimum depth of 12 inches.

M. Clear undergrowth and deadwood, without disturbing subsoils.

N. Removed timber and stumps that are unwanted by the Owner or landowner shall be properly
disposed of.

3.8 REMOVAL

A. Remove debris, rock, and extracted plant life from site.

B. Remove paving, walks and curbs as indicated on Drawings. Neatly saw cut edges at right
angle to surface and at right angles to adjoining structures. Saw cut concrete pavement as
indicated at locations shown on drawings nearest to existing joint.

C. Remove abandoned utilities. Indicated removal termination point for underground utilities on
Record Documents.
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D. Continuously clean-up and remove waste materials from site. Do not allow materials to
accumulate on site.

E. Do not burn or bury materials on site. Leave site in clean condition.

3.9 DEMOLITION

A. Building Demolition: Demolish buildings completely and remove all building debris from the
site. Use methods required to complete Work within limitations of governing regulations and as
follows:

B. Locate demolition equipment throughout the building and remove debris and materials so as
not to impose excessive loads on supporting walls, floors, or framing.

C. Dispose of demolished items and materials promptly. On-site storage or sale of removed items
is prohibited.

D. Demolish concrete and masonry in small sections.

E. Remove structural framing members and lower to ground by method suitable to avoid free fall
and to prevent ground impact or dust generation.

F. Break up and remove concrete slab on grade, unless or shown to remain on drawings.

G. Below-Grade Construction: Demolish foundation walls and other below-grade construction, as
follows:

H. Unless directed otherwise completely remove below-grade construction, including foundation
walls and footings, and concrete slabs.

I. Break up and remove below-grade concrete slabs, unless indicated to remain.

J. Filling Below-Grade Areas: Completely fill below-grade areas and voids resulting from
demolition of buildings and pavements with soil materials as required.

K. Damages: Promptly repair damages to adjacent facilities caused by demolition operations.

3.10 EXISTING UTILITIES AND BUILT ELEMENTS

A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Protect existing structures and other elements that are not to be removed.

3.11 VEGETATION

A. Scope:  Remove trees, shrubs, brush, and stumps in areas to be covered by building structure,
paving, playing fields, lawns, and planting beds.

B. Do not begin clearing until vegetation to be relocated has been removed.

C. Do not remove or damage vegetation beyond the limits indicated on drawings.

D. Install substantial, highly visible fences at least 3 feet  high to prevent inadvertent damage to
vegetation to remain:
1. At vegetation removal limits.
2. Around trees to remain within vegetation removal limits; locate no closer to tree than at

the drip line.
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3. Around other vegetation to remain within vegetation removal limits.

E. In areas where vegetation must be removed but no construction will occur other than pervious
paving, remove vegetation with minimum disturbance of the subsoil.

F. Vegetation Removed:  Do not burn, bury, landfill, or leave on site, except as indicated.
1. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes;

preference should be given to on-site uses.
2. Trees:  Sell if marketable; if not, treat as specified for other vegetation removed; remove

stumps and roots to depth of 18 inches.

G. Restoration:  If vegetation outside removal limits or within specified protective fences is
damaged or destroyed due to subsequent construction operations, replace at no cost to
Owner.

3.12 DEBRIS

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.
END OF SECTION
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SECTION 31 22 00
GRADING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Removal of topsoil.

B. Removal  of subsoil.

C. Rough grading cutting, filling, rough contouring, compacting, and finished grading the site for
site structures, building pads, and trenches.

D. Finish grading.

1.2 RELATED REQUIREMENTS

A. Section 31 10 00 - Site Clearing.

B. Section 31 05 13 - Soils for Earthwork.

C. Section 31 05 16 - Aggregates for Earthwork.

D. Section 31 23 16 - Excavation.

E. Section 31 23 16.13 - Trenching:  Trenching and backfilling for utilities.

F. Section 31 23 23 - Fill:  Filling and compaction.

G. Section 32 92 19 - Seeding:  Finish ground cover.

H. Section 32 93 00 - Plants:  Topsoil in beds and pits.

1.3 SUBMITTALS

A. Materials Source: Submit name of imported materials source.

1.4 QUALITY ASSURANCE

A. Perform work in accordance with Department of Transportation Standards in the State of New
York.

B. Maintain one copy of all construction documents on site.

PART 2  PRODUCTS

2.1 MATERIALS

A. Topsoil:  See Section 31 05 13 - Soils for Earthwork.

B. Other Fill Materials:  See Section 31 23 23.
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PART 2  EXECUTION

3.1 EXAMINATION

A. See Section 01 30 00 - Administrative Requirements: Verification of existing conditions before
starting work.

B. Verify that survey bench mark and intended elevations for the Work are as indicated.

C. Verify the absence of standing or ponding water.

3.2 PREPARATION

A. Call Local Utility One Call Center @ 811 in the State of New York, not less than three working
days before performing Work.
1. Request underground utilities to be located and marked within and surrounding

construction areas.

B. Identify required lines, levels, contours, and datum.

C. Stake and flag locations of known utilities.

D. Locate, identify, and protect from damage above- and below-grade utilities to remain.

E. Notify utility company to remove and relocate utilities.

F. Provide temporary means and methods to remove all standing or ponding water from areas
prior to grading.

G. Protect site features to remain, including but not limited to bench marks, survey control points,
existing structures, fences, sidewalks, paving, and curbs, from damage by grading equipment
and vehicular traffic.

H. Protect trees to remain by providing substantial fencing around entire tree at the outer tips of
its branches; no grading is to be performed inside this line.

I. Protect plants, lawns, rock outcroppings, and other features to remain as a portion of final
landscaping.

3.3 ROUGH GRADING

A. Remove topsoil from areas to be further excavated, re-landscaped, or re-graded, without
mixing with foreign materials.

B. Do not remove topsoil when wet.

C. Remove subsoil from areas to be further excavated, re-landscaped, or re-graded.

D. Do not remove wet subsoil .

E. When excavating through roots, perform work by hand and cut roots with sharp axe.

F. Benching Slopes:  Horizontally bench existing slopes greater than 1:4 to key fill material to
slope for firm bearing.

G. Stability:  Replace damaged or displaced subsoil to same requirements as for specified fill.

H. Remove and replace soils deemed unsuitable by classification and which are excessively
moist due to lack surface water control.
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3.4 SOIL REMOVAL AND STOCKPILING

A. Stockpile topsoil to be re-used on site; remove remainder from site.

B. Stockpile subsoil to be re-used on site; remove remainder from site.

C. Stockpiles:  Use areas designated on site; pile depth not to exceed 8 feet; protect from
erosion.

3.5 FINISH GRADING

A. Before Finish Grading:
1. Verify building and trench backfilling have been inspected.
2. Verify subgrade has been contoured and compacted.

B. Remove debris, roots, branches, stones, in excess of 1 inch in size.  Remove soil
contaminated with petroleum products.

C. Where topsoil is to be placed, scarify surface to depth of 4 inches.

D. In areas where vehicles or equipment have compacted soil, scarify surface to depth of 6
inches.

E. Place topsoil in areas where seeding are indicated.

F. Place topsoil where required to level finish grade.

G. Place topsoil to the following compacted thicknesses:
1. Areas to be Seeded with Grass:  6 inches.

H. Place topsoil during dry weather.

I. Remove roots, weeds, rocks, and foreign material while spreading.

J. Near plants spread topsoil manually to prevent damage.

K. Fine grade topsoil to eliminate uneven areas and low spots.  Maintain profiles and contour of
subgrade.

L. Lightly compact placed topsoil.

M. Maintain stability of topsoil during inclement weather.  Replace topsoil in areas where surface
water has eroded thickness below specifications.

3.6 TOLERANCES

A. Top Surface of Subgrade:  Plus or minus 0.10 foot (1-3/16 inches) from required elevation.

B. Top Surface of Finish Grade:  Plus or minus 0.04 foot (1/2 inch).

3.7 REPAIR AND RESTORATION

A. Existing Facilities, Utilities, and Site Features to Remain:  If damaged due to this work, repair
or replace to original condition.

B. Trees to Remain:  If damaged due to this work, trim broken branches and repair bark wounds;
if root damage has occurred, obtain instructions from Architect as to remedy.

C. Other Existing Vegetation to Remain:  If damaged due to this work, replace with vegetation of
equivalent species and size.
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3.8 FIELD QUALITY CONTROL

A. See Section 31 23 23 for compaction density testing.

B. Perform laboratory material tests in accordance with Department of Transportation Standards
in the State of New York.

C. Perform in place compaction tests in accordance with  Department of Transportation
Standards in the State of New York.
1. Density Tests.
2. Moisture Tests.

D. When tests indicate work does not meet specified requirements, remove work, replace and
retest.

3.9 CLEANING

A. Remove unused stockpiled topsoil and subsoil.  Grade stockpile area to prevent standing
water.

B. Leave site clean and raked, ready to receive landscaping.
END OF SECTION
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SECTION 31 23 16
EXCAVATION

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Excavating for footings, pile caps, slabs-on-grade, paving, site structures, and landscaping.

B. Trenching for utilities outside the building to utility main connections.

C. Temporary excavation support and protection systems.

D. Soil densification

1.2 RELATED REQUIREMENTS

A. Section 01 57 13 - Temporary Erosion and Sediment Control:  Slope protection and erosion
control.

B. Section 31 10 00 - Site Clearing:  Vegetation and existing debris removal.

C. Section 31 05 13 - Soils for Earthwork: Stockpiling excavated materials.

D. Section 31 05 16 - Aggregates for Earthwork: Stockpiling excavated materials.

E. Section 31 22 00 - Grading:  Soil removal from surface of site.

F. Section 31 22 00 - Grading:  Grading.

G. Section 31 23 16.13 - Trenching:  Excavating for utility trenches outside the building to utility
main connections.

H. Section 31 23 23 - Fill:  Fill materials, backfilling, and compacting.

1.3 REFERENCE STANDARDS

A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings: Indicated soil densification grid for each size and configuration footing
requiring soils densification.

C. Field Quality Control Submittals:  Document visual inspection of load-bearing excavated
surfaces.

1.5 QUALITY ASSURANCE

A. Perform work in accordance with Department of Transportation Standards in the State of New
York.

B. Fill Material Tests: A sieve analysis, loss on ignition, and magnesium sulfate soundness test
shall be taken for each type of material from each source of material. Tests will be in
accordance with appropriate ASTM methods. Tests shall be taken by an approved
independent laboratory and results submitted directly to the Architect before such material is
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used for fill. Material which fails to meet the specified requirements shall be removed from the
site. Payment for tests shall be as described in General Requirements.

PART 2  PRODUCTS

2.1 NOT USED

PART 2  EXECUTION

3.1 EXAMINATION

A. Verify that survey bench mark and intended elevations for the work are as indicated.

3.2 PREPARATION

A. Identify required lines, levels, contours, and datum locations.

B. Protect utilities that remain and protect from damage.

C. Call Local Utility One Call Center @ 811in the State of New York, not less than three working
days before performing Work.
1. Request underground utilities to be located and marked within and surrounding

construction areas.

D. Notify utility company to remove and relocate utilities.

E. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving, and
curbs from excavating equipment and vehicular traffic.

F. Protect plants, lawns, and other features to remain.

G. Grade top perimeter of excavation to prevent surface water from draining into excavation. 
Provide temporary means and methods, as required, to maintain surface water diversion until
no longer needed, or as directed by Architect.

3.3 TEMPORARY EXCAVATION SUPPORT AND PROTECTION

A. Excavation Safety:  Comply with OSHA92s Excavation Standard, 29 CFR 1926, Subpart P.
1. Excavations in stable rock or in less than 5 feet in depth in ground judged as having no

cave-in potential do not require excavation support and protection systems.
2. Depending upon excavation depth, time that excavation is open, soil classification,

configuration and slope of excavation sidewalls, design and provide an excavation
support and protection system that meets the requirements of  29 CFR 1926, Subpart P:
a. Sloping and benching systems.
b. Support systems, shield systems, and other protective systems.

B. Leave excavation support and protection systems, used as formwork or within 10 feet of
existing foundations, permanently in place, unless otherwise noted.
1. Cut off top 4 feet below grade, abandon remainder.

C. Excavation support and protection systems not required to remain in place may be removed
subject to approval of Owner or Owner's Representative.
1. Remove temporary shoring and bracing in a manner to avoid harmful disturbance to

underlying soils and damage to buildings, structures, pavements, facilities and utilities.
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3.4 GENERAL EXCAVATION

A. Excavate to accommodate building foundations, slab on grade, and paving, construction
operations and site structures.
1. Excavate to the specified elevations.
2. Excavate to the length and width required to safely install, adjust, and remove any forms,

bracing, or supports necessary for the installation of the work.
3. Cut utility trenches wide enough to allow inspection of installed utilities.
4. Hand trim excavations.  Remove loose matter.

B. Notify Architect of unexpected subsurface conditions and discontinue affected Work in area
until notified to resume work.

C. Preparation for Piling Work:  Excavate to working elevations.  Coordinate special requirements
for piling.

D. Do not interfere with 45 degree bearing splay of foundations.

E. Remove lumped subsoil, boulders, and rock up to 1/3 cubic yard measured by volume.  

F. Provide temporary means and methods, as required, to remove all water from excavations
until directed by Architect.  Remove and replace soils deemed suitable by classification and
which are excessively moist due to lack of dewatering or surface water control.

G. Compact disturbed load bearing soil in direct contact with foundations to original bearing
capacity; perform compaction in accordance with Section 31 23 23 and Section 31 23 16.13.

H. Repair or replace any items indicated to remain damaged by excavation.

3.5 SUBGRADE PREPARATION

A. See Section 31 23 23 for subgrade preparation at general excavations.

B. See Section 31 23 16.13 for subgrade preparation at utility trenches.

3.6 FILLING AND BACKFILLING

A. Do not fill or backfill until all debris, water, unsatisfactory soil materials, obstructions, and
deleterious materials have been removed from excavation.

B. See Section 31 23 23 for fill, backfill, and compaction requirements at general excavations.

C. See Section 31 23 16.13 for fill, backfill, and compaction requirements at utility trenches.

D. See Section 31 22 00 for rough and final grading and topsoil replacement requirements.

3.7 TOPSOIL EXCAVATION

A. Excavate topsoil from areas to be further excavated, re-landscaped, or regraded, marked
areas, entire site, without mixing with foreign materials for use in finish grading.

B. Do not excavate wet topsoil.

C. Stockpile in area designated on site to depth not exceeding 8 feet and protect from erosion.
Stockpile material on impervious material 36 mil Hypalon material and cover over with same
material, until disposal.

D. Do not remove topsoil from site.
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3.8 SUBSOIL EXCAVATION

A. Do not excavate wet subsoil or excavate and process wet material to obtain optimum moisture
content.

B. When excavating through roots, perform Work by hand and cut roots with sharp axe.

C. Remove excess subsoil not intended for reuse, from site.

D. Benching Slopes: Horizontally bench existing slopes greater than 1: 4 to key placed fill material
to slope to provide firm bearing.

E. Stability: Replace damaged or displaced subsoil as specified for fill.

3.9 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
testing.

B. Provide for visual inspection of load-bearing excavated surfaces by Architect before placement
of foundations.

3.10 PROTECTION

A. Divert surface flow from rains or water discharges from the excavation.

B. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil
stability.

C. Protect open excavations from rainfall, runoff, freezing groundwater, or excessive drying so as
to maintain foundation subgrade in satisfactory, undisturbed condition.

D. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.

E. Keep excavations free of standing water and completely free of water during concrete
placement.

F. Protect structures, utilities and other facilities from damage caused by settlement, lateral
movement, undermining, washout and other hazards created by earth operations.

END OF SECTION
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SECTION 31 23 16.13
TRENCHING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Excavation trenches for utilities outside the buildings to utility main connections.

B. Compacted fill from top of utility bedding to subgrade elevations.

C. Backfilling and compaction.

1.2 RELATED REQUIREMENTS

A. Section 31 05 13 - Soils for Earthwork: Soils for fill.

B. Section 31 05 16 - Aggregates for Earthwork: Aggregates for fill

C. Section 31 22 00 - Grading:  Site grading.

D. Section 31 23 16 - Excavation:  Building and foundation excavating.

E. Section 31 23 23 - Fill:  Backfilling at building and foundations.

1.3 DEFINITIONS

A. Finish Grade Elevations:  Indicated on drawings.

B. Subgrade Elevations:  Indicated on drawings.

C. Utility: Any buried pipe, duct, conduit, or cable.

1.4 REFERENCE STANDARDS

A. AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a
4.54-kg (10-lb) Rammer and a 457-mm (18 in.) Drop; 2018.

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, with Editorial Revision (2015).

C. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by
Sand-Cone Method; 2015, with Editorial Revision (2016).

D. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2012, with Editorial Revision (2015).

E. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method; 2015.

F. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth); 2017a.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Samples:  10 pound sample of each type of fill; submit in air-tight containers to testing
laboratory.
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C. Materials Sources:  Submit name of imported materials source.

D. Fill Composition Test Reports:  Results of laboratory tests on proposed and actual materials
used.

E. Compaction Density Test Reports.

F. Product Data: Submit data for geo-textile fabric indicating fabric and construction.

G. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

1.6 DELIVERY, STORAGE, AND HANDLING

A. When necessary, store materials on site in advance of need.

B. When fill materials need to be stored on site, locate stockpiles where designated.
1. Separate differing materials with dividers or stockpile separately to prevent intermixing.
2. Prevent contamination.
3. Protect stockpiles from erosion and deterioration of materials.

1.7 QUALITY ASSURANCE

A. Perform work in accordance with Department of Transportation Standards in the State of New
York.

1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.9 COORDINATION

A. See Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

B. Verify work associated with lower elevation utilities is complete before placing higher elevation
utilities.

PART 2  PRODUCTS

2.1 FILL MATERIALS

A. See Section 31 23 23 - Fill.

B. See Section 31 05 13 - Soils for Earthwork.

C. See Section 31 05 16 - Aggregates for Earthwork.

2.2 ACCESSORIES

A. Geotextile:  Non-biodegradable, woven.

2.3 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for testing and
analysis of soil material.

B. Where fill materials are specified by reference to a specific standard, test and analyze samples
for compliance before delivery to site.
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C. If tests indicate materials do not meet specified requirements, change material and retest.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that survey bench marks and intended elevations for the work are as indicated.

3.2 PREPARATION

A. Identify required lines, levels, contours, and datum locations.

B. See Section 31 22 00 for additional requirements.

C. Grade top perimeter of trenching area to prevent surface water from draining into trench. 
Provide temporary means and methods, as required, to maintain surface water diversion until
no longer needed, or as directed by the Architect.

3.3 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 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 large stones and other hard matter that could damage piping or impede consistent
backfilling or compaction.

G. Remove lumped subsoil, boulders, and rock up to 1/3 cubic yard measured by volume.  See
Section 31 23 16.26 for removal of larger material.

H. Remove excavated material that is unsuitable for re-use from site.

I. Stockpile excavated material to be re-used in area designated in Section 31 22 00.

J. Remove excess excavated material from site.

K. 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.

L. Determine the prevailing groundwater level prior to trenching.  If the proposed trench extends
less than 1 foot into the prevailing groundwater, control groundwater intrusion with perimeter
drains routed to sump pumps, or as directed by the Architect.

M. Do not advance open trench more than 100 feet ahead of installed pipe.

N. Excavate bottom of trenches maximum of 2 feet wider than outside diameter of pipe or as
indicated on plans.

O. Excavate trenches to depth indicated on drawings. Provide uniform and continuous bearing
and support for bedding material and pipe utilities.
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P. When Project conditions permit, slope side walls of excavation starting 2 feet above top of
pipe. When side walls cannot be sloped, provide sheeting and shoring to protect excavation as
specified in this section or as required by OSHA.

Q. When subsurface materials at bottom of trench are loose or soft, excavate to greater depth as
directed by Architect/Engineer until suitable material is encountered. Notify Architect/Engineer,
and request instructions prior to excavation.

R. Cut out soft areas of sub-grade not capable of compaction in place. Backfill with approved fill
material and compact to density equal to or greater than requirements for subsequent backfill
material.

S. Correct over excavated areas with compacted backfill as specified for authorized excavation or
replace with fill concrete as directed by Architect/Engineer.

3.4 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.

3.5 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, 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.

I. Place geotextile fabric over bedding fill prior to placing subsequent fill materials.

J. Place fill material in continuous layers and compact in accordance with schedule at end of this
section.

K. Employ placement method that does not disturb or damage foundation perimeter drainage,
utilities in trench, and other below grade improvements.

L. Do not leave open trenching at end of working day.

M. Protect open trenches at all times during installation of trenching.

3.6 BEDDING AND FILL AT SPECIFIC LOCATIONS

A. Use general fill unless otherwise specified or indicated.
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3.7 TOLERANCES

A. See Section 01 40 00 - Quality Requirements: Tolerances.

B. Top Surface of General Backfilling:  Plus or minus 1 inch from required elevations.

C. Top Surface of Backfilling Under Paved Areas:  Plus or minus 1 inch from required elevations.

3.8 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
testing.

B. Perform compaction density testing on compacted fill in accordance with ASTM
D1556/D1556M, ASTM D2167, or ASTM D6938.

C. 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").

D. If tests indicate work does not meet specified requirements, remove work, replace and retest.

E. Frequency of Tests:  1 for every 50 feet of trench.

3.9 CLEANING

A. Leave unused materials in a neat, compact stockpile.

B. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade
stockpile area to prevent standing surface water.

C. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water.
END OF SECTION
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SECTION 31 23 23
FILL

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Filling, backfilling, and compacting for building volume below grade, footings, slabs-on-grade,
paving, and utilities within the building.

B. Proof Rolling of filled and excavated roadways.

C. Backfilling and compacting for utilities outside the building to utility main connections.

D. Filling holes, pits, and excavations generated as a result of removal (demolition) operations.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete.

B. Section 31 05 13 - Soils for Earthwork: Soils for fill

C. Section 31 05 16 - Aggregated for Earthwork: Aggregate for fill

D. Section 31 22 00 - Grading:  Site grading.

E. Section 31 23 16 - Excavation:  Removal and handling of soil to be re-used.

F. Section 31 23 16.13 - Trenching:  Excavating for utility trenches outside the building to utility
main connections.

G. Section 31 37 00 - Riprap.

1.3 DEFINITIONS

A. Finish Grade Elevations:  Indicated on drawings.

B. Subgrade Elevations:  6 inches below finish grade elevations indicated on drawings, unless
otherwise indicated.

1.4 REFERENCE STANDARDS

A. AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a
4.54-kg (10-lb) Rammer and a 457-mm (18 in.) Drop; 2018.

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, with Editorial Revision (2015).

C. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by
Sand-Cone Method; 2015, with Editorial Revision (2016).

D. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2012, with Editorial Revision (2015).

E. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method; 2015.

F. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
Soil Classification System); 2017.
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1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Materials Sources:  Submit name of imported materials source.

C. Fill Composition Test Reports:  Results of laboratory tests on proposed and actual materials
used, including manufactured fill.

D. Compaction Density Test Reports.

E. Product Data: Submit data for geotextile fabric indicating fabric and construction.

F. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

1.6 QUALITY ASSURANCE

A. Designer Qualifications:  Perform design of structural fill under direct supervision of a
Professional Engineer experienced in design of this type of work and licensed in the State of
New York.

B. Testing Agency Qualifications:  Independent firm specializing in performing testing and
inspections of the type specified in this section.

1.7 DELIVERY, STORAGE, AND HANDLING

A. When necessary, store materials on site in advance of need.

B. When fill materials need to be stored on site, locate stockpiles where indicated.
1. Separate differing materials with dividers or stockpile separately to prevent intermixing.
2. Prevent contamination.
3. Protect stockpiles from erosion and deterioration of materials.

PART 2  PRODUCTS

2.1 FILL MATERIALS

A. General Fill - Fill Type on site soil :  If it conforming to State of New York DOT type 4 
standard.

B. Concrete for Fill:  As specified in Section 03 30 00.

C. Topsoil:  See Section 31 22 00.

D. Satisfactory soil materials are defined as those complying with ASTM D 2487 soil classification
groups GW, GP, GM, SM, SW, and SP.

E. Unsatisfactory soil materials are defined as those complying with ASTM D 2487 soil
classification groups GC, SC, ML, MH, CL, CH, OL, OH, and PT.

F. Subsoil Fill: as specified in Section 31 05 13.

G. Structural Fill: as specified in Section 31 05 13 and 31 05 16.

H. Granular Fill: as specified in Section 31 05 16.

I. Drainage Fill: Material shall consist of crushed stone, sand, gravel or screened gravel. The
soundness of the material shall be tested and shall have a loss not exceeding 20 percent by



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  31 23 23

FILL
Section 31 23 23 Page 3

weight after four (4) cycles of Magnesium Sulphate Soundness Test (NYS DOT 605-202,
Under drain Filter Type 1 as follows:

   U.S. Sieve No. Percent Passing by Weight
1 inch 100

1/2 inch 30-100
1/4 inch 0-30
No. 10 0-10
No. 20 0-5

J. Backfill Material: Naturally or artificially graded mixture of sand, natural or crushed stone or
gravel conforming to NYS DOT Item 304-2.02, Type 4 as follows:

U.S. Sieve No. Percent Passing by Weight
2 inch 100

1/4 inch 30-65
No. 40 5-40
No. 200 0-10

2.2 ACCESSORIES

A. Geotextile Fabric:  Non-biodegradable, woven, fabric ; 500X manufactured by Mirafi  , or
approved equal.

B. Filter Fabric: Non-biodegradable, non-woven, fabric; Mirafi 140N, or approved equal.

C. Geotextile Fabric for Perforated Drain Pipe: Non-biodegradable, non-woven, fabric; Mirafi
140N, or approved equal.

2.3 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for testing and
analysis of soil material.

B. Where fill materials are specified by reference to a specific standard, test and analyze samples
for compliance before delivery to site.

C. If tests indicate materials do not meet specified requirements, change material and retest.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that survey bench marks and intended elevations for the Work are as indicated.

B. Identify required lines, levels, contours, and datum locations.

C. See Section 31 22 00 for additional requirements.

D. Verify subdrainage, dampproofing, or waterproofing installation has been inspected.

E. Verify structural ability of unsupported walls to support imposed loads by the fill.

F. Verify underground tanks are anchored to their own foundations to avoid flotation after
backfilling.
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G. Verify areas to be filled are not compromised with surface or ground water.

3.2 PREPARATION

A. Scarify  subgrade surface to a depth of 8 inches.

B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with structural fill
and compact to density equal to or greater than requirements for subsequent fill material.

C. Compact subgrade to density requirements for subsequent fill material.

D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.

E. The subgrade and subbase shall be proof rolled. Contact engineer or owners representative
24 hours before testing.   If subgrade stabilization or undercutting is designed for the project,
then proof rolling shall be used to verify the undercut replacement material stability.

F. Proof rolling deflections and soil conditions that are observed during construction determine if
the plan subgrade treatment must be adjusted. Adjustment of subgrade treatment to fit field
conditions is essential and is the responsibility of the contractor.

G. Provide subgrade corrections prior to proof rolling

H. When rutting and deflection occur under wheels of 10-wheel dump truck engineer or
representative will require corrective action.

I. Improve subbase or subgrade by undercutting wet material, aeration of wet soil or use of
additional subbase material.  Compact material and proof roll again.

J. If needed, make the correction by excavating and disposing of soft grade, and replacing it with
NYSDOT type 4 subbase material.

K. Proof roll to identify soft spots; fill and compact to density equal to or greater than requirements
for subsequent fill material.

L. The proof rolling should be done immediately after the subgrade compaction operation, when
the moisture content of the subgrade soil is near optimum or at the moisture content that
achieved compaction. This minimizes the chances of the subgrade becoming too wet or too
dry for an effective proof rolling evaluation. If the subgrade is too wet, the material will displace
and rut. If the subgrade is too dry, a dry hard surface crust may carry the proof roller over an
undesirable soft wet underlying material without rutting or deflection, and the soft subgrade
may not be detected.

M. Proof rolling may be done either before or after pipe underdrains are installed. If done after
underdrains are installed, rolling should not be done directly over the underdrains. Proof rolling
must be performed at least 1-½ feet (0.5 meters) away from the underdrains because of the
potential damage to the underdrains.

3.3 FILLING

A. Fill to contours and elevations indicated using unfrozen materials.

B. Fill up to subgrade elevations unless otherwise indicated.

C. Employ a placement method that does not disturb or damage other work.

D. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet,
frozen or spongy subgrade surfaces.

E. Maintain optimum moisture content of fill materials to attain required compaction density.
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F. Granular Fill:  Place and compact materials in equal continuous layers not exceeding 6 inches
compacted depth.

G. Subsoil Fill:  Place and compact material in equal continuous layers not exceeding 8 inches
compacted depth.

H. Structural Fill: Place and compact material in equal continuous layers not exceeding 6 inches
compacted depth.

I. Slope grade away from building minimum 2 percent slope for minimum distance of 5 feet,
unless noted otherwise.  Make gradual grade changes.  Blend slope into level areas.

J. Backfill against supported foundation walls. Do not backfill against unsupported foundation
walls.

K. Backfill simultaneously on each side of unsupported foundation walls until supports are in
place

L. Correct areas that are over-excavated.
1. Load-bearing foundation surfaces:  Use structural fill, flush to required elevation,

compacted to 95 percent of maximum dry density.
2. Other areas:  Use structural fill, flush to required elevation, compacted to minimum 95

percent of maximum dry density.

M. Compaction Density Unless Otherwise Specified or Indicated:
1. Under paving, slabs-on-grade, and similar construction:  95 percent of maximum dry

density.

N. Reshape and re-compact fills subjected to vehicular traffic.

O. Maintain temporary means and methods, as required, to remove all water while fill is being
placed as required, or 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.

P. Remove surplus backfill materials from site.

Q. Leave fill material stockpile areas free of excess fill materials.

3.4 FILL AT SPECIFIC LOCATIONS

A. Use general fill unless otherwise specified or indicated.

3.5 TOLERANCES

A. Top Surface of General Filling:  Plus or minus 1 inch from required elevations.

B. Top Surface of Filling Under Paved Areas:  Plus or minus 1 inch from required elevations.

C. Top Surface of Filling Within Building Areas: Plus or minus 1/2 inch from required elevations.

3.6 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
testing.

B. Perform compaction density testing on compacted fill in accordance with ASTM D1556, ASTM
D2167, ASTM D3017, or ASTM D6938. Contractor shall be responsible for providing
compaction testing as part of their base bid contract.  Slab testing shall be every 100 square
feet of area or every 50-ft of trench excavation.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  31 23 23

FILL
Section 31 23 23 Page 6

C. Evaluate results in relation to compaction curve determined by testing uncompacted material
in accordance with ASTM D 698 ("standard Proctor"), ASTM D 1557 ("modified Proctor"), or
AASHTO T 180.

D. If tests indicate work does not meet specified requirements, remove work, replace and retest.

E. Frequency of Tests:  1 test for every truck load of material delievered.

F. Proof roll compacted fill at surfaces that will be under slabs-on-grade, pavers, and paving.

3.7 CLEANING

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

B. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade
stockpile area to prevent standing surface water.

C. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water.

3.8 PROTECTION OF FINISHED WORK

A. Section 01 70 00 - Execution and Closeout Requirements: Protecting finished work.

B. Reshape and re-compact fills subjected to vehicular traffic.
END OF SECTION
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SECTION 31 37 00
RIPRAP

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Riprap placed loose.

B. Riprap in sacks.

1.2 RELATED REQUIREMENTS

A. Section 31 23 23 - Fill:  Aggregate requirements.

1.3 QUALITY ASSURANCE

A. Perform Work in accordance with Department of Transportation Standards in the State of New
York.

B. Maintain one copy of all construction documents on site.

PART 2  PRODUCTS

2.1 MATERIALS

A. Riprap:  Provide in accordance with Department of Transportation Standards in the State of
New York.

B. Aggregate:  Granular fill, see Section 31 23 23.

C. Bags:  Woven jute.

D. Binder:  Portland cement.

E. Geotextile Fabric:  Non-biodegradable, woven , meeting Department of Transportation
Standards in the State of New York.

2.2 BAGGED RIPRAP

A. Mix riprap, cement  and aggregate dry.  Limit quantity of cement to 10 percent of dry mixed
materials by volume.

B. Fill bags with dry ingredients to 70 percent capacity and close by sewing or stapling to a
straight seam.

PART 3  EXECUTION

3.1 EXAMINATION

A. Do not place riprap bags over frozen or spongy subgrade surfaces.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  31 37 00

RIPRAP
Section 31 37 00 Page 2

3.2 PLACEMENT

A. Place geotextile over substrate, lap edges and ends.

B. Place riprap at culvert pipe ends, embankment slopes, and as indicated.

C. Place  into position.  Knead, ram, or pack filled bags to fit with the contour of adjacent material
and other bags previously placed.

D. Place bags in a staggered pattern.  Remove foreign matter from bag surfaces.

E. Installed Thickness:  5 inch average.

F. Place rock evenly and carefully over bagged riprap to minimize voids, do not tear bag fabric,
place bags and rock in one consistent operation to preclude disturbance or displacement of
substrate.

G. After placement, spray with water to moisten the bagged mix.  Maintain moist for 24 hours.

3.3 SCHEDULES

A. Culvert Pipe Ends:  Bagged, placed one layer thick, 6 inch average thickness, concealed with
topsoil fill.

B. Sloped Grade At Retaining Wall:  Individual riprap units, 6 inch thickness; placed prior to finish
topsoil.

END OF SECTION
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SECTION 32 01 90
OPERATION AND MAINTENANCE OF PLANTING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Maintain plants in manner that promotes health, growth, color and appearance, to quality levels
specified; replace dead, dying, and damaged plants at no extra cost to Owner.
1. It is Contractor's responsibility to determine type and quantity of soil amendments and

fertilizer required.
2. Perform soil analysis to determine type and quantity of soil amendments; test enough soil

samples to obtain a comprehensive analysis; submit reports.

B. Maintain newly planted landscape plants, including turf (lawns), trees, shrubs, and perennials.

C. Clean up landscaped areas.

D. Maintenance Period
1. The date of installation to the date upon which the new planting are accepted as complete

by Architect.

1.2 RELATED REQUIREMENTS

A. Section 32 92 19 - Seeding.

B. Section 32 93 00 - Plants.

1.3 REFERENCE STANDARDS

A. ANSI A300 Part 1 - American National Standard for Tree Care Operations -- Tree, Shrub and
Other Woody Plant Maintenance -- Standard Practices; 2017.

B. ANSI Z133.1 - American National Standard For Arboricultural Operations - Pruning, Repairing,
Maintaining, And Removing Trees, And Cutting Brush - Safety Requirements; 2012.

C. ASTM C602 - Standard Specification for Agricultural Liming Materials; 2013a.

D. ASTM D4972 - Standard Test Method for pH of Soils; 2018.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Soil Tests and Analysis:  Submit report showing number of samples, test results, and
recommendations for soil amendments and fertilizer.

PART 2  PRODUCTS

2.1 FERTILIZERS AND SOIL AMENDMENTS

A. Fertilizers:  Free flowing granular organic type containing nitrogen, phosphorus, and
potassium, plus trace minerals and micro-nutrients; controlled release type is preferred.
1. Determine type and quantity based on soil analysis.
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B. Soil Amendments:  Type and quantity as required to achieve specified results, based on soil
analysis.

C. pH Adjuster:  ASTM C602 Class O limestone.

D. Gypsum:  Commercially packaged, free flowing, minimum 95 percent calcium sulfate by
volume.

2.2 APPLIED MATERIALS

A. Organic Mulch:  Maintain general appearance of existing mulched areas; use one  of the
following types:
1. Wood chips ranging in size from 1/2 inch to one inch.
2. Ground or shredded bark.

B. Water:  Suitable for irrigation; Owner's water supply may be used.

PART 3  EXECUTION

3.1 EXAMINATION

A. If soil analysis has not already been performed, take sufficient samples to obtain a
comprehensive analysis; perform analysis in accordance with ASTM D4972.

3.2 LANDSCAPE MAINTENANCE - GENERAL

A. Protect existing vegetation, pavements, and facilities from damage due to maintenance
activities; restore damaged items to original condition or replace, at no extra cost to Owner.

B. General Cleanup:  Remove debris from all landscape areas at least once a week and from turf
areas before each mowing.
1. Debris consists of trash, rubbish, dropped leaves, downed branches and limbs of all

sizes, dead vegetation, rocks, and other material not belonging in landscaped areas.
2. Remove debris from site and dispose of properly.

C. Watering, Soil Erosion, and Sedimentation Control:  Comply with federal, state, local, and
other regulations in force; prevent over-watering, run-off, erosion, puddling, and ponding.
1. Repair temporary erosion control mechanisms provided by others.
2. Repair eroded areas and replant, when caused by inadequate maintenance.
3. Prevent sediment from entering storm drains.

D. Trees:  Exercise care to avoid girdling trees; provide protective collars if necessary; remove
protective collars at end of maintenance period.

E. Fertilizing:  Apply fertilizer only when necessary.

F. Drainage Channels:  Remove obstructions in gutters, catch basins, storm drain inlets, yard
drains, swales, ditches, and overflows.
1. Remove grates from catch basins to clean.
2. Prevent encroachment of other vegetation on turfed surface drainage channels.

G. Health Maintenance:  Inspect all plants regularly for health:
1. Eradicate diseases and damaging pests, regardless of severity or speed of effect.
2. Treat accidental injuries and abrasions.
3. If a plant is unhealthy but not yet dead, according to specified definitions, determine

reason(s) and take remedial action immediately.
4. Remove dead plants immediately upon determining that they are dead.
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H. Replanting:  Perform replacement and replanting immediately upon removal of dead plant.

3.3 IRRIGATION

A. Irrigation:  Do not allow plants to wilt; apply water as required to supplement rainfall; do not
waste water; do not water plants or areas not needing water; do not water during rainfall; shut
off water flow when finished; repair leaks.
1. No automatic irrigation system is available; provide hoses and other equipment as

required.
2. Owner's water source may be used.
3. Do not drive water trucks over turf, seeded areas, or planting beds.
4. Provide backflow preventers on hose bibbs used for irrigation hoses.

3.4 TURF MAINTENANCE

A. Maintain turf in manner required to produce turf that is healthy, uniform in color and leaf
texture, and free from weeds and other undesirable growth.
1. Grass Density - Lawns:  20 plants per square foot, minimum.
2. Bare Spots - Lawns:  2 percent of total area, maximum; 6 inches square, maximum.
3. Keep turf relatively free of thatch, woody plant roots, diseases, nematodes, soil-borne

insects, stones larger than 1 inch in diameter, and other materials detrimental to grass
growth.

4. Limit broadleaf weeds and patches of foreign grass to a maximum of 2 percent of the total
area.

B. Mowing:  During growing season(s) mow turf to uniform height, in manner that prevents
scalping, rutting, bruising, and uneven or rough cutting.
1. Prior to mowing clean all debris and leaves from turf surface.
2. Schedule frequency of mowing so that no more than one-quarter to one-third of grass leaf

length is removed during a cutting.
3. Make each successive mowing at approximately 45 degrees to the previous mowing, if

practical.
4. Cool Season Grasses:

a. Reduce mowing height in fall and spring.
b. Use rotary type mowers; mulcher type mowers may be used.

5. Warm Season Grasses:  
a. Increase mowing height slightly as fall approaches.
b. Use reel type mowers; do not use mulcher mowers.

C. Summer Mowing Height for Lawns:
1. Bluegrass:  3 inches.
2. Fescue, Creeping Red:  3 inches.
3. Fescue, Fine:  2 inches.
4. Rye, Perennial:  3 inches.

D. Trimming:  Immediately after each mowing, neatly trim perimeter of each turf area and around
obstructions within turf area; match height and appearance of adjacent turf.
1. Adjacent to Pavements:  Cut edges of turf to form a distinct, uniform turf edge.
2. Adjacent to Planting Beds and Permanently Mulched Areas:  Cut edges of turf to form a

distinct, uniform turf edge.
3. Around Other Trees and Poles:  Where no planting bed or mulched area exists, trimming

with string trimmer is acceptable.
4. At Fences:  Trim on both sides of fence.
5. Irrigation Heads and Valve Boxes:  Trim neatly so grass doesn't interfere with operation.

E. Fertilizer:  Apply as recommended by manufacturer and at rate indicated by soil analysis.
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1. Cool Season Grasses:  Apply at least once, in Fall before first frost; do not apply high
nitrogen fertilizer during Summer; Spring application is optional but must be reduced in
quantity.

2. Warm Season Grasses:  Make two applications, in Spring when grass begins to green
up, and in Fall about 6 weeks before average first frost.

3.5 TREE AND SHRUB MAINTENANCE

A. Trees will be considered dead when main leader has died back or when 25 percent or more of
crown has died; except as otherwise indicated for palm trees.

B. Shrubs will be considered dead when 25 percent or more of plant has died.

C. Inspect woody plants for health by scraping up to 1/16 inch square area of bark; no green
cambium layer below bark shall be evidence of death.

D. Adjust stakes, guys and turnbuckles, ties, and trunk wrap as required to promote growth and
avoid girdling.

E. Pruning:  Unless otherwise indicated, prune only to maintain balanced natural shape; follow
recommendations of ANSI A300 and ANSI Z133.1 and best local practices for species
involved.

F. Shrubs:  Prune at least once during maintenance period at best time to influence ultimate
shape and size for the particular species.
1. Prune to balance the plant's form and according to its natural growth characteristics.
2. Remove water shoots, suckers, and branches not complying with desired shape and size.

G. Hedges:  Trim to encourage growth into voids and gaps.

H. Young Trees:  Prune at least once during maintenance period at best time to influence ultimate
shape and size for the particular species; do not remove or cut off leader.

I. Renovation of Established Shrubs:  Prune and trim as required to improve shape and balance
as appropriate to the particular species; remove dead, damaged, and diseased branches and
limbs; do not remove excess growth except as follows:
1. Remove growth in front of windows, above or obstructing entranceways and walkways,

leaning against structures, and obstructing vision at street intersections.

J. Renovation of Established Trees (Except Palm Trees):
1. Remove dead, damaged, and diseased branches and limbs and structurally weak limbs

that may be a safety hazard.
2. Remove growth in front of windows, above or obstructing entranceways and walkways,

and leaning against structures.
3. Remove growth obstructing traffic signs or vision at street intersections.
4. Remove branches that extend over buildings or otherwise endanger roofs.
5. Remove low-hanging branches over vehicular traffic routes to height necessary to clear

expected traffic including buses and moving vans.

3.6 CLEANING

A. Remove fallen deciduous leaves in Fall; removal may wait until all leaves have fallen.

B. Clean adjacent pavements of plant debris and other debris generated by maintenance
activities.

C. Remove and dispose of general cleanup debris and biodegradable debris in a proper manner;
Owner's trash collection facilities may be used.

D. Remove and dispose of general cleanup debris and biodegradable debris in a proper manner.
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1. Biodegradable Debris:  Owner will designate a compost pile on site where biodegradable
debris may be deposited; branches and bark are not considered biodegradable.

2. Branches and Bark:  Owner will designate a wood chip storage area; machine-chip all
branch and bark debris.

3. Non-Biodegradable Debris:  Owner's trash collection facilities may be used.
END OF SECTION
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SECTION 32 11 23
AGGREGATE BASE COURSES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Aggregate base course.

1.2 RELATED REQUIREMENTS

A. Section 31 23 16.13 - Trenching:  Compacted fill over utility trenches under base course.

B. Section 31 23 23 - Fill:  Topsoil fill at areas adjacent to aggregate base course.

C. Section 31 23 23 - Fill:  Compacted fill under base course.

D. Section 32 12 16 - Asphalt Paving:  Finish and binder asphalt courses.

E. Section 32 13 13 - Concrete Paving:  Finish concrete surface course.

1.3 REFERENCE STANDARDS

A. AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a
4.54-kg (10-lb) Rammer and a 457-mm (18 in.) Drop; 2018.

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, with Editorial Revision (2015).

C. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by
Sand-Cone Method; 2015, with Editorial Revision (2016).

D. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2012, with Editorial Revision (2015).

E. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method; 2015.

F. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
Soil Classification System); 2017.

G. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth); 2017a.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Materials Sources:  Submit name of imported materials source.

C. Aggregate Composition Test Reports:  Results of laboratory tests on proposed and actual
materials used.

D. Compaction Density Test Reports.

1.5 DELIVERY, STORAGE, AND HANDLING

A. When necessary, store materials on site in advance of need.

B. When aggregate materials need to be stored on site, locate where indicated on drawings.
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C. Aggregate Storage, General:
1. Separate differing materials with dividers or stockpile separately to prevent intermixing.
2. Prevent contamination.
3. Protect stockpiles from erosion and deterioration of materials.

PART 2  PRODUCTS

2.1 MATERIALS

A. Coarse Aggregate Type 4:  Coarse aggregate, conforming to Department of Transportation
Standards in the State of New York.

B. []Aggregate Type 1 & 2:  Angular crushed washed stone; free of shale, clay, friable material
and debris.

C. Fine Aggregate :  Sand; conforming to Department of Transportation Standards in the State of
New York.

D. Geotextile:  Nonbiodegradable, woven.

2.2 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for general requirements for testing and analysis
of aggregate materials.

B. Where aggregate materials are specified using ASTM D2487 classification, test and analyze
samples for compliance before delivery to site.

C. If tests indicate materials do not meet specified requirements, change material and retest.

D. Provide materials of each type from same source throughout the Work.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that survey bench marks and intended elevations for the work are as indicated.

B. Verify substrate has been inspected, gradients and elevations are correct, and is dry.

3.2 PREPARATION

A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and
re-compacting.

B. Do not place aggregate on soft, muddy, or frozen surfaces.

3.3 INSTALLATION

A. Spread aggregate over prepared substrate to a total compacted thickness as indicated on
Drawings.

B. Place aggregate in maximum 4 inch layers and roller compact to specified density.

C. Level and contour surfaces to elevations and gradients indicated.
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D. Add small quantities of fine aggregate to coarse aggregate as appropriate to assist
compaction.

E. Add water to assist compaction.  If excess water is apparent, remove aggregate and aerate to
reduce moisture content.

F. Use mechanical tamping equipment in areas inaccessible to compaction equipment.

3.4 TOLERANCES

A. Flatness:  Maximum variation of 1/4 inch measured with 10 foot straight edge.

B. Scheduled Compacted Thickness:  Within 1/4 inch.

C. Variation From Design Elevation:  Within 1/2 inch.

3.5 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for general requirements for field inspection and
testing.

B. Compaction density testing will be performed on compacted aggregate base course in
accordance with ASTM D1556/D1556M, ASTM D2167, or ASTM D6938.

C. Results will be evaluated in relation to compaction curve determined by testing uncompacted
material in accordance with AASHTO T 180, ASTM D698 ("standard Proctor"), or ASTM
D1557 ("modified Proctor").

D. If tests indicate work does not meet specified requirements, remove work, replace and retest.

E. Frequency of Tests:  1 per 2500 sq. ft. or as required by the Engineer.

F. Proof roll compacted aggregate at surfaces that will be under slabs-on-grade.

3.6 CLEANING

A. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade
stockpile area to prevent standing surface water.

B. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water.
END OF SECTION
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SECTION 32 12 16
ASPHALT PAVING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Single course bituminous concrete paving.

B. Double course bituminous concrete paving.

C. Surface sealer.

1.2 RELATED REQUIREMENTS

A. Section 31 05 16 - Aggregates for Earthwork

B. Section 31 22 00 - Grading:  Preparation of site for paving and base.

C. Section 31 23 23 - Fill:  Compacted subgrade for paving.

D. Section 32 11 23 - Aggregate Base Courses:  Aggregate base course.

E. Section 32 17 23 - Pavement Markings.

1.3 REFERENCE STANDARDS

A. AI MS-2 - Asphalt Mix Design Methods; 2015.

B. AI MS-19 - Basic Asphalt Emulsion Manual; 2008.

C. ASTM D946 - Standard Specification for Penetration-Graded Asphalt Cement for Use in
Pavement Construction; 2009a.

1.4 ADMINISTRATIVE REQUIREMENTS

A. See Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B. Convene pre-installation meeting a minimum of one week prior to commencing work of this
section.  Attendance by Architect/ Engineer, Construction Manager, Owner, and Contractor.

C. Schedule a proof roll of subbase prior to asphalt installation.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
1. Submit proposed mix design of each class of mix for review prior to beginning of Work.
2. Each mix design shall be certified and signed by the respective State Department of

Transportation within two years preceding submittal.

B. Product Data: Provide product data on each additional product required, including, but not
limited to primer, tack coat, and joint sealant.

C. Asphalt Pavement Work Plan: Indicate paving pass width, paving directions, site access, and
coordination of timing with other installations.

D. Material Certification (MC): Each asphaltic Concrete course shall comply with an applicable
NYSDOT Job Mix Formula Showing NYSDOT Signature Approval for Prior use in the region
with the past two years submitted for the following:
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1. Asphalt Top Course
2. Asphalt Binder Course

1.6 QUALITY ASSURANCE

A. Perform Work in accordance with Department of Transportation Standards in the State of New
York.

B. Mixing Plant:  Conform to Department of Transportation Standards in the State of New York.

C. Obtain materials from same source throughout.

D. Installer Qualifications: Company specializing in performing work of this section with minimum
10 years documented experience.

1.7 FIELD CONDITIONS

A. Section 01 60 00 - Product Requirements: Environmental conditions affecting products on site.

B. Do not place asphalt when ambient air or base surface temperature is less than 40 degrees F,
or surface is wet or frozen, and as further provided:

TEMPERATURE REQUIREMENTS
Nominal Compacted Lift Thickness Surface Temperature Minimum

No greater than 1 inch 50 degrees F.
1 inch through 3 inches 45 degrees F.
Greater than 3 inches 40 degrees F.

C. Place bitumen mixture when temperature is not more than 15 F degrees below bitumen
supplier's bill of lading and not more than maximum specified temperature.

1.8 ASPHALT PRICE ADJUSTMENT

THE CONTRACT PRICE WILL BE ADJUSTED IN ACCORDANCE WITH THIS SECTION.

A. The Price adjustments will be based on the assumed F.O.B. terminal price per English ton of
unmodified PG 64-22 Binder without anti- stripping agent (for bidding purposes, utilize the
assumed base average F.O.B. terminal price of $700.00) (the “ORIGINAL REFERENCE
PRICE”)  The price will adjust based on the actual price upon delivery from plant.

B. Delivery tickets will be turned over to Construction Manager on a weekly basis where it will be
logged.

C. Each Month a price adjustment will be based solely on the difference between the Original
Referenced Price ($700.00 per ton) and the actual delivered price.

D. Positive price adjustments shall be added to the original bid Price.

E. Negative price adjustment shall be subtracted from the original bid price.

F. Price adjustments allowed by this section shall be calculated and applied to the original base
bid contract.
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PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS

A. Comply with applicable code for paving work on public property.

2.2 MATERIALS

A. Asphalt Cement:  Conforming to Department of Transportation Standards in the State of New
York.

B. Aggregate for Base Course:  Conforming to Department of Transportation Standards in the
State of New York.

C. Aggregate for Binder Course:  Conforming to Department of Transportation Standards in the
State of New York.

D. Aggregate for Wearing Course:  Conforming to Department of Transportation Standards in the
State of New York.

E. Fine Aggregate:  Sand in conformance with Department of Transportation Standards in the
State of New York.

F. Mineral Filler:  Finely ground particles of limestone, hydrated lime or other mineral dust, free of
foreign matter.

G. Primer:  Homogeneous, medium curing, liquid asphalt in accordance with Department of
Transportation Standards in the State of New York.

H. Tack Coat: Homogeneous and Emulsified asphalt  conforming to Department of
Transportation Standards in the State of New York.

I. Joint Sealant: Asphalt joint sealant meeting ASTM D6690 Type II or IV requirements.

J. Seal Coat:  AI MS-19, Seal Master LV concentrate pavement sealer.  Manufactured by
SealMaster, 800-395-7325, www.sealmaster.net or approved equal.

K. Reclaimed Asphalt Pavement (RAP): Processed material obtained by milling or full depth
removal of existing asphalt concrete pavements.

2.3 ASPHALT PAVING MIXES AND MIX DESIGN

A. Use dry material to avoid foaming.  Mix uniformly.

B. Binder Course:  State of New York Highways standards: Superpave 25mm Binder.

C. Wearing Course: State of New York Highways standards: Superpave 9.5mm Top Course.

D. Submit proposed mix design of each class of mix for review prior to beginning of work.

2.4 SOURCE QUALITY CONTROL

A. Test mix design and samples in accordance with AI MS-2.

B. Section 01 40 00 - Quality Requirements: Testing, inspection and analysis requirements.

2.5 EQUIPMENT

A. Hauling Equipment
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1. Trucks used for hauling asphalt shall have clean, smooth, tight metal beds.
a. Any debris from previous loads hauled shall be removed.

2. The inside of the truck box shall be coated with a Department of Transportation approved
release agent.
a. Petroleum products, (including but not limited to fuel oil, diesel fuel, kerosene, and

gasoline) or solvents shall not be used.
3. Trucks shall be equipped with waterproof covers that totally cover the asphalt load, the

front of which is attached to prevent wind from entering under tarp during transport.

B. Pavers
1. Units shall be self-propelled and include receiving hopper, transfer system, and activated

screed.
2. Units shall provide automatic slope control.
3. Units shall be equipped with screed heaters and joint pre-heaters.

C. Rollers
1. Rollers shall be of vibratory or static steel wheel design, of sufficient weight to adequately

provide compaction rate specified.
2. Furnish the following minimum roller quantities per project:

a. Total Rollers: Two.
b. Total Rollers: Three, when tonnage is 300 tons per day or greater.
c. In every instance, one of the required rollers shall be of a Vibratory Wheel design.

3. Equipment shall be free from oil leaks.

PART 3  EXECUTION

3.1 EXAMINATION

A. See Section 01 70 00 - Execution and Closeout Requirements: Verification of existing
conditions before starting work.

B. Verify that compacted subgrade is dry and ready to support paving and imposed loads.

C. Verify gradients and elevations of base are correct.

D. Verify that site improvement items scheduled within the paved area, including but not limited to
bollards, sign posts, fence posts, gate operator foundations, and any utilities servicing such
equipment are installed prior to paving operations.

E. Verify gutter drainage grilles and frames manhole frames and curbing are installed in correct
position and elevation.

3.2 AGGREGATE BASE COURSE

A. See Section 32 11 23 - Aggregate Base Courses.

3.3 PREPARATION - PRIMER

A. Apply primer in accordance with manufacturer's instructions and in conformance with
Department of Transportation Standards in the State of New York.
1. Primer shall be placed on aggregate base in all Department of Transportation

right-of-ways.

B. Apply primer on aggregate base or subbase at uniform rate of 1/2 gal/sq yd.
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3.4 PREPARATION - TACK COAT

A. Apply tack coat in accordance with manufacturer's instructions.

B. Apply tack coat in accordance with Department of Transportation Standards in the State of
New York.
1. Apply tack coat between all pavement layers within Department of Transportation

right-of-ways.
2. Apply tack coat between pavement layers when:

a. Pavement is exposed to traffic.
b. Pavement is exposed to dirt and dust.
c. Forty eight hours have passed between courses.

3. Apply tack coat to milled surfaces prior to overlay.

C. Apply tack coat on asphalt or concrete surfaces over subgrade surface at uniform rate of .03 to
.10 gallons per square yard.

D. Apply tack coat to all contact surfaces of curbs, gutters, manholes, and adjacent pavement
edges.

E. Paving shall not commence until tack coat emulsion has broken or is tacky to the touch.

3.5 PREPARATION – SURFACE SEALER

A. Surface must be clean and free of all loose material and dirt.

B. Pavement surface repairs shall be made with suitable hot or cold asphalt mix.

C. Cracks shall be filled with hot or cold pour filler.

D. Treat all grease, oil, gasoline spots or stains with SealMaster Petro Seal or Prep Seal, or
approved equal.

3.6 PLACING ASPHALT PAVEMENT - SINGLE COURSE

A. Install Work in accordance with Department of Transportation Standards in the State of New
York.

B. Place asphalt within 24 hours of applying primer or tack coat.

C. Install gutter drainage grilles and frames in correct position and elevation.

D. Place asphalt wearing course to thickness as identified on construction drawings.

E. Compact pavement by rolling to specified density.  Do not displace or extrude pavement from
position.  Hand compact in areas inaccessible to rolling equipment.
1. Compaction should occur when asphalt course is between 150 and 185 degrees F.

F. Perform rolling with consecutive passes to achieve even and smooth finish without roller
marks.

3.7 PLACING ASPHALT PAVEMENT - DOUBLE COURSE

A. Place asphalt binder course within 24 hours of applying primer or tack coat.

B. Place asphalt wearing course within two hours of placing and compacting binder course.

C. Install gutter drainage grilles and frames in correct position and elevation.

D. Compact pavement by rolling to specified density.  Do not displace or extrude pavement from
position.  Hand compact in areas inaccessible to rolling equipment.
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1. Compaction should occur when asphalt course is between 150 and 185 degrees F.

E. Perform rolling with consecutive passes to achieve even and smooth finish, without roller
marks.

3.8 SEAL COAT

A. Shall be applied by either pressurized spray application equipment or self propelled squeegee
equipment. *Pressurized spray equipment shall be capable of spraying pavement sealer with
sand added, maintain continuous agitation or mixing capabilities to maintain homogenous
consistency of pavement sealer throughout the application process.* Self-propelled squeegee
equipment shall have at least 2 squeegee or brush devices(one behind the other).

B. Hand squeegee and brushes shall be acceptable in areas where practicality prohibits the use
of mechanized equipment.

C. Limitations: Shall not be applied when temperatures are expected to drop below 50 degrees F
at anytime within a 24 hour period after application. When indicated to be applied over new
asphalt surfaces, such surfaces shall be allowed to cure a minimum of four weeks under ideal
weather conditions (70 degrees F) before application of surface sealer.

D. Mixing procedures for optimum results shall conform to product specifications.

E. Apply a minimum of 2 coats.

F. Apply at a rate of .11 to .13 gallon per square yard, (70-82 square feet per gallon) per coat.

3.9 TOLERANCES

A. Section 01 40 00 - Quality Requirements: Tolerances.

B. Flatness:  Maximum variation of 1/4 inch measured with 10 foot straight edge.

C. Compacted Thickness:  Within 1/4 inch of specified or indicated thickness.

D. Variation from True Elevation:  Within 1/2 inch.

3.10 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for quality control.

B. Provide field inspection and testing. Take samples and perform tests in accordance with
Department of Transportation Standards in the State of New York.

3.11 CLOSEOUT ACTIVITIES

A. See Section 01 70 00 - Execution and Closeout Requirements

B. Documentation: Provide copies of Truck Loading Slips (bill of lading) for each load of each
design mix of asphalt material used on site.

3.12 PROTECTION

A. Immediately after placement, protect pavement from mechanical injury for 3 days or until
surface temperature is less than 140 degrees F.

B. Surface Sealer drying time: 8 hours max.
END OF SECTION
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SECTION 32 13 13
CONCRETE PAVING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Concrete sidewalks, stair steps, integral curbs, gutters, median barriers, parking areas, and
roads.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete.

B. Section 07 92 00 - Joint Sealant:  Sealing joints.

C. Section 31 22 00 - Grading:  Preparation of site for paving and base and preparation of subsoil
at pavement perimeter for planting.

D. Section 31 23 23 - Fill:  Compacted subbase for paving.

E. Section 32 12 16 - Asphalt Paving:  Asphalt wearing course.

F. Section 32 17 26 - Tactile Warning Surfacing:  Plastic tactile and detectable warning tiles for 
pedestrian walking surfaces.

1.3 REFERENCE STANDARDS

A. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass
Concrete; 1991 (Reapproved 2009).

B. ACI 301 - Specifications for Structural Concrete; 2016.

C. ACI 305R - Guide to Hot Weather Concreting; 2010.

D. ACI 306R - Guide to Cold Weather Concreting; 2016.

E. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement; 2018.

F. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens; 2018.

G. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2019a.

H. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the
Volumetric Method; 2016.

I. ASTM C685/C685M - Standard Specification for Concrete Made by Volumetric Batching and
Continuous Mixing; 2017.

J. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete
Paving and Structural Construction (Nonextruding and Resilient Bituminous Types); 2018.

K. ASTM D1752 - Standard Specification for Preformed Sponge Rubber Cork and Recycled PVC
Expansion Joint Fillers for Concrete Paving and Structural Construction; 2018.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  32 13 13

CONCRETE PAVING
Section 32 13 13 Page 2

B. Product Data:  Provide data on joint filler, admixtures, and curing compound.

PART 2  PRODUCTS

2.1 PAVING ASSEMBLIES

A. Comply with applicable requirements of Department of Transportation Standards in the State
of New York.

2.2 FORM MATERIALS

A. Form Materials:  As specified in Section 03 30 00, conform to ACI 301.

B. Joint Filler:  Preformed; non-extruding bituminous type (ASTM D1751) or sponge rubber or
cork (ASTM D1752).

2.3 REINFORCEMENT

A. Reinforcing Steel and Welded Wire Reinforcement:  Types specified in Section 03 30 00.

B. Dowels:  ASTM A615/A615M, Grade 40 - 40,000 psi yield strength; deformed billet steel bars;
unfinished finish.

2.4 CONCRETE MATERIALS

A. Obtain cementitious materials from same source throughout.

B. Concrete Materials:  As specified in Section 03 30 00.

C. Fiber Reinforcement:  Synthetic fibers shown to have long-term resistance to deterioration
when in contact with alkalis and moisture; 1/2 inch length. 

2.5 ACCESSORIES

A. Curing Compound: Conforming with Department of Transportation Standards in the State of
New York.

B. Liquid Surface Sealer:  Conforming with Department of Transportation Standards in the State
of New York.

C. Tactile Warning Surfaces:  See Section 32 17 26.

2.6 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations.

B. Concrete Strength:  Establish required average strength for each type of concrete on the basis
of field experience or trial mixtures, as specified in ACI 301.
1. For trial mixtures method, employ independent testing agency acceptable to Architect for

preparing and reporting proposed mix designs.

C. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates
recommended by manufacturer.

D. Fiber Reinforcement:  Add to mix at rate of 1.5 pounds per cubic yard, or as recommended by
manufacturer for specific project conditions.

E. Concrete Properties:
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1. Compressive strength, when tested in accordance with ASTM C39/C39M at 28 days;
4,000 psi.

2. Fly Ash Content:  Maximum 20 percent of cementitious materials by weight.
3. Cement Content:  Minimum 605 lb per cubic yard.
4. Water-Cement Ratio:  Maximum 40 percent by weight.
5. Total Air Content:  5.0 to 8.0 percent, determined in accordance with ASTM C173/C173M.
6. Maximum Slump:  4 inches.
7. Maximum Aggregate Size:  1 inch.

2.7 MIXING

A. On Project Site:  Mix in drum type batch mixer, complying with ASTM C685/C685M.  Mix each
batch not less than 1-1/2 minutes and not more than 5 minutes.

B. Transit Mixers:  Comply with ASTM C94/C94M.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify compacted subgrade is acceptable and ready to support paving and imposed loads.

B. Verify gradients and elevations of base are correct.

3.2 SUBBASE

A. See Section 32 11 23 for construction of base course for work of this Section.

3.3 PREPARATION

A. Moisten base to minimize absorption of water from fresh concrete.

B. Coat surfaces of manhole frames with oil to prevent bond with concrete pavement.

C. Notify Architect minimum 24 hours prior to commencement of concreting operations.

3.4 FORMING

A. Place and secure forms to correct location, dimension, profile, and gradient.

B. Assemble formwork to permit easy stripping and dismantling without damaging concrete.

C. Place joint filler vertical in position, in straight lines.  Secure to formwork during concrete
placement.

3.5 REINFORCEMENT

A. Place reinforcement as indicated on the construction drawings.

B. Interrupt reinforcement at expansion joints.

3.6 COLD AND HOT WEATHER CONCRETING

A. Follow recommendations of ACI 305R when concreting during hot weather.

B. Follow recommendations of ACI 306R when concreting during cold weather.
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C. Do not place concrete when base surface temperature is less than 40 degrees F, or surface is
wet or frozen.

3.7 PLACING CONCRETE

A. Coordinate installation of snow melting components.

B. Place concrete as specified in Section 03 30 00.

C. Do not place concrete when base surface is wet.

D. Place concrete using the slip form technique.

E. Ensure reinforcement, inserts, embedded parts, formed joints are not disturbed during
concrete placement.

F. Place concrete continuously over the full width of the panel and between predetermined
construction joints.  Do not break or interrupt successive pours such that cold joints occur.

G. Place concrete to pattern indicated.

3.8 JOINTS

A. Align curb, gutter, and sidewalk joints.

B. Place 1/2 inch wide expansion joints at 20 foot intervals and to separate paving from vertical
surfaces and other components and in pattern indicated.
1. Form joints with joint filler extending from bottom of pavement to within 1/4 inch of

finished surface.
2. Secure to resist movement by wet concrete.

C. Provide scored joints.
1. As indicated on plan.
2. At 5 feet intervals.
3. Between sidewalks and curbs.
4. Between curbs and pavement.
5. Scores to be a 2" tooled joint.

D. Provide keyed joints as indicated.

E. Saw cut contraction joints 3/16 inch wide at an optimum time after finishing.  Cut 1/3 into depth
of slab.

F. Joint Sealants:
1. Apply joint sealants to expansion joints, and other areas indicated.
2. See Section 07 92 00 - Joint Sealant for sealant type and application.
3. In addition to the requirements of 07 92 00, apply sealants prior to first freezing

temperatures, and when substrate can be maintained at 40 degrees F, minimum for 48
hours prior to and 72 hours following application.

3.9 FINISHING

A. Area Paving:  Light broom, texture perpendicular to pavement direction.

B. Sidewalk Paving:  Light broom, texture perpendicular to direction of travel with troweled and
radiused edge 1/4 inch radius.

C. Median Barrier:  Light broom, texture perpendicular to direction of travel with troweled and
radiused edge 1/4 inch radius.

D. Curbs and Gutters:  Light broom, texture parallel to pavement direction.
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E. Inclined Vehicular Ramps:  Broomed perpendicular to slope.

F. Place sealer on exposed concrete surfaces immediately after finishing.  Apply in accordance
with manufacturer's instructions.

3.10 TOLERANCES

A. Maximum Variation of Surface Flatness:  1/4 inch in 10 ft.

B. Maximum Variation From True Position:  1/4 inch.

3.11 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
40 00 - Quality Requirements.
1. Provide free access to concrete operations at project site and cooperate with appointed

firm.
2. Submit proposed mix design of each class of concrete to inspection and testing firm for

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

compliance with specified requirements.

B. Compressive Strength Tests:  ASTM C39/C39M; for each test, mold and cure three concrete
test cylinders.  Obtain test samples for every 100 cu yd or less of each class of concrete
placed.
1. Take one additional test cylinder during cold weather concreting, cured on job site under

same conditions as concrete it represents.
2. Perform one slump test for each set of test cylinders taken.

C. Maintain records of placed concrete items.  Record date, location of pour, quantity, air
temperature, and test samples taken.

3.12 PROTECTION

A. Immediately after placement, protect pavement from premature drying, excessive hot or cold
temperatures, and mechanical injury.

B. Do not permit pedestrian or vehicular traffic over pavement for 7 days minimum after finishing.
END OF SECTION
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SECTION 32 15 01
GRANITE CURB

PART 1   GENERAL

1.1 SECTION INCLUDES

A. Stone curbing straight and mountable.

B. Concrete base and backing.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete

B. Section 31 05 16 - Aggregates for Earthwork

PART 2   PRODUCTS

2.1 MATERIALS

A. Stone:  Granite shall be tough, dense, sound and durable, of uniform light color, reasonably
fine grained and free from seams, cracks or other structural defects.
1. NYS DOT Type "C" unless otherwise indicated on drawings.

B. Granite Curbs:
1. Furnish curbs with sawed top, split face and ends.  Straight pieces shall be a minimum of

3 feet long.  Curb segments on curves with radius of 100 feet or less shall be shaped to
the required curvature, with the ends split on radial lines.

2. Indicated dimensions for curb segments shall not vary more than 2 inches for depth and 1
inch for width.

3. Top and front surfaces shall be true planes at right angles to each other, as seen with a
straight edge.  No projection greater than 3/4 inch or depression greater than 1/2 inch on
the split surfaces will be acceptable.  Top surface shall not vary more than 1/8 inch.

4. Drill holes will not be permitted in exposed curb surfaces.

C. Dry Concrete:  One part Portland cement mixed with six parts DOT No. 1A coarse aggregate
dry mix.
1. Wet Concrete Backing:  Normal weight, air entrained concrete with a minimum

compression strength of 4000 P.S.I. at 28 days.  Continuous concrete backing shall be
placed behind curb.

PART 3   EXECUTION

3.1 INSTALLATION

A. Set curbs true to line and grade on a foundation of one cubic foot of dry concrete for each
linear foot of curb installed.  Fill voids to completely support entire length of curb.

B. Butt-joint curb sections together.  Curb sections shall not be fitted closer than 1/8" at the axis
line.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  32 15 01

GRANITE CURB
Section 32 15 01 Page 2

C. Joints shall be filled with cement mortar, the top and exposed face of the joint shall be neatly
pointed flush with curb surfaces and satisfactorily cleaned of all excess mortar.

END OF SECTION
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SECTION 32 17 23
PAVEMENT MARKINGS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Painted pavement markings.

B. Temporary Marking Tape.

1.2 RELATED REQUIREMENTS

A. Section 32 12 16 - Asphalt Paving.

B. Section 32 13 13 - Concrete Paving.

1.3 REFERENCE STANDARDS

A. AASHTO MP 24 - Standard Specification for Waterborne White and Yellow Traffic Paints;
2015 (Reapproved 2020).

B. ASTM D4505 - Standard Specification for Preformed Retroreflective Pavement Marking Tape
for Extended Service Life; 2012 (Reapproved 2017).

C. FHWA MUTCD - Manual on Uniform Traffic Control Devices for Streets and Highways; U.S.
Department of Transportation, Federal Highway Administration; Current Edition.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate the work of this section with adjoining work.

B. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by affected installers.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate survey control points and pavement markings color and layout.
1. Layout and color shall be Owner approved prior to application.

C. Product Data:  Manufacturer's data sheets on each product to be used.

D. Certificates:  Submit for each batch stating compliance with specified requirements.
1. Painted pavement markings.

E. Manufacturer's Instructions:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

F. Manufacturer's qualification statement.

G. Installer's qualification statement.
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1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and
with at least three years of documented experience and approved by manufacturer.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver paint in containers of at least 5 gallons accompanied by batch certificate.

B. Store products in manufacturer's unopened packaging until ready for installation.

1.8 FIELD CONDITIONS

A. Do not install products under environmental conditions outside manufacturer's absolute limits.

B. Do not apply paint if temperature of surface to be painted or the atmosphere is less than 50
degrees F or more than 95 degrees F.

1.9 SEQUENCING

A. Allow new pavement surfaces to cure for a period of not less than 30 days before application
of markings.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Painted Pavement Markings:
1. Ennis-Flint: www.ennisflintamericas.com.
2. Franklin Paint; HYDROPHAST: www.franklinpaint.com.
3. Ozark Materials, LLC: www.ozarkmaterials.net .
4. Sherwin Williams: www.sherwin-williams.com.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Temporary Marking Tape:
1. 3M: Stamark: www.3m.com.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

2.2 PAINTED PAVEMENT MARKINGS

A. Painted Pavement Markings:  As indicated on drawings.
1. Marking Paint:  Latex Based, in accordance with AASHTO MP 24.

a. Roadway Markings:
1) Center Lines: Yellow.

b. Parking Lots:  White.
c. Symbols and Text:  White.
d. Accessible Symbols:  Provide blue.

2. Obliterating Paint:  Type I, in accordance with AASHTO MP 24.
a. Bituminous Pavement:  Black.
b. Concrete Pavement:  Gray.
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2.3 TEMPORARY MARKING TAPE

A. Preformed, reflective, pressure sensitive adhesive tape in color(s) required; Contractor is
responsible for selection of material of sufficient durability as to perform satisfactorily during
period for which its use is required.

PART 3  EXECUTION

3.1 EXAMINATION

A. Owner verification: Verify by Owner approved shop drawings of new pavement markings prior
to beginning application.
1. Final approval by Owner following chalking out, shall be required.

B. Verification of Conditions:  Verify that pavement is dry and ready for installation.

C. Notify Architect of unsatisfactory conditions before proceeding.

3.2 PREPARATION

A. Establish survey control points for locating and dimensioning of markings.

B. Place barricades, warning signs, and flags as necessary to alert approaching traffic and
prevent traffic crossing newly painted markings.

C. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

D. Clean surfaces prior to installation.
1. Remove dust, dirt, and other debris by sweeping, blowing with compressed air, rinsing

with water, or a combination of these methods.
2. Remove rubber deposits and other coatings adhering to the pavement, by scraping, wire

brushing, sandblasting, mechanical abrasion, or approved chemicals.
3. Remove existing paint markings by mechanical means outlined above or by applying

obliterating paint.
4. Sandblasting:  Use equipment of size and capacity necessary, providing not less than 150

cfm of air at pressure not less than 90 psi at each nozzle used.

E. Where oil or grease are present, scrub affected areas with several applications of trisodium
phosphate solution or other approved detergent or degreaser, and rinse thoroughly after each
application; after cleaning, seal oil-soaked areas with cut shellac to prevent bleeding through
the new paint.

F. Temporary Markings:  Apply as directed by Architect.

G. Apply paint stencils by type and color at necessary intervals.

3.3 INSTALLATION

A. General:
1. Position pavement markings as indicated on drawings and approved shop drawings.
2. Field location adjustments require approval of Architect and Owner.
3. Allow traffic movement without hindrance.

B. Painted Pavement Markings:
1. Apply in accordance with manufacturer's instructions using an experienced technician that

is thoroughly familiar with equipment, materials, and marking layouts.
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2. Apply in accordance with FHWA MUTCD standards.
3. Obliterating Paint:  Apply as necessary to cover existing markings completely.
4. Marking Paint:  Apply uniformly, with sharp edges.

a. Applications:  One coat.
b. Wet Film Thickness:  0.015 inch, minimum.
c. Stencils:  Lay flat against pavement, align with striping, remove after application.
d. Length Tolerance:  Plus or minus 3 inches.
e. Width Tolerance:  Plus or minus 1/8 inch.

5. Roadway Traffic Lanes:  Use suitable mobile mechanical equipment that provides
constant agitation of paint and travels at controlled speeds.
a. Conduct operations in such a manner that necessary traffic can move without

hindrance.
b. If paint does not dry within expected time, discontinue paint operations until cause of

slow drying is determined and corrected.
c. Skip Markings:  Synchronize one or more paint "guns" to automatically begin and cut

off paint flow; make length of intervals as indicated.
d. Use hand application by pneumatic spray for application of paint in areas where a

mobile paint applicator cannot be used.

C. Temporary Pavement Markings:  When required or directed by Architect, or where phasing
plans and schedules indicate, apply temporary markings of the color(s), width(s) and length(s)
as indicated or directed.
1. After temporary marking has served its purpose, remove temporary marking by carefully

controlled sandblasting, approved grinding equipment, or other approved method so that
surface to which the marking was applied will not be damaged.

2. At Contractor's option, temporary marking tape may be used in lieu of temporary painted
marking; remove unsatisfactory tape and replace with painted markings at no additional
cost to Owner.

3.4 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for additional requirements.

B. Perform field inspection for deviations from true alignment or material irregularities.

C. If inspections indicate work does not meet specified requirements, rework and reinspect at no
cost to Owner.
1. Remove and replace markings that are applied at less than minimum material rates;

deviate from true alignment; exceed length and width tolerances; or show light spots,
smears, or other deficiencies or irregularities.

2. Remove unsatisfactory markings in a manner to avoid damage to the surface to which the
marking was applied by carefully controlled sandblasting, approved grinding equipment,
or other approved method.

D. Allow the pavement marking to set at least the minimum time recommended by manufacturer.

3.5 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals for additional requirements.

B. Temporary Markings:  Remove without damaging surfaces.

3.6 PROTECTION

A. Prevent approaching traffic from crossing newly applied pavement markings.

B. Replace damaged or removed markings at no additional cost to Owner.
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C. Preserve survey control points until pavement marking acceptance.
END OF SECTION
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SECTION 32 17 26
TACTILE WARNING SURFACING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Plastic tactile and detectable warning tiles for pedestrian walking surfaces.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete for sidewalks and platforms.

B. Section 32 13 13 - Concrete Paving:  Concrete sidewalks.

C. Section 32 17 23 - Pavement Markings:  Crosswalk and curb markings.

1.3 REFERENCE STANDARDS

A. 49 CFR 37 - Transportation Services for Individuals with Disabilities (ADA); current edition.

B. AASHTO LRFD - Bridge Design Specifications; 2017, with Errata (2018).

C. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;
2010.

D. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

E. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus; 2018.

F. ASTM C501 - Standard Test Method for Relative Resistance to Wear of Unglazed Ceramic
Tile by the Taber Abraser; 1984 (Reapproved 2015).

G. ASTM C903 - Standard Practice for Preparing Refractory Specimens by Cold Gunning; 2015,
with Editorial Revision (2016).

H. ASTM D2047 - Standard Test Method for Static Coefficient of Friction of Polish-Coated
Flooring Surfaces as Measured by the James Machine; 2017.

I. ASTM D543 - Standard Practices for Evaluating the Resistance of Plastics to Chemical
Reagents; 2014.

J. ASTM D570 - Standard Test Method for Water Absorption of Plastics; 1998 (Reapproved
2018).

K. ASTM D638 - Standard Test Method for Tensile Properties of Plastics; 2014.

L. ASTM D695 - Standard Test Method for Compressive Properties of Rigid Plastics; 2015.

M. ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced and Reinforced
Plastics and Electrical Insulating Materials; 2017.

N. ASTM D1308 - Standard Test Method for Effect of Household Chemicals on Clear and
Pigmented Organic Finishes; 2002 (Reapproved 2013).

O. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2019b.
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P. ASTM G155 - Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of
Nonmetallic Materials; 2013.

Q. ATBCB PROWAG - Proposed Accessibility Guidelines for Pedestrian Facilities in the Public
Right-of-Way; 2011.

R. SAE AMS-STD-595 - Colors Used in Government Procurement; 2017a.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Submit manufacturer's product data, standard details, details specific to this
project; written installation and maintenance instructions.

C. Warranty: Submit manufacturer warranty; complete forms in Owner's name and register with
manufacturer.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section, with not less than five years documented experience.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver to project site in manufacturer's protective wrapping and in manufacturer's unopened
packaging.

B. Store covered and elevated above grade and in manufacturer's unopened packaging until
ready for installation.  Maintain at ambient temperature between 40 and 90 degrees F.

1.7 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Plastic Tiles:  Provide manufacturer's standard five year warranty against manufacturing
defects, breakage or deformation.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Plastic Tactile and Detectable Warning Surface Tiles:
1. Access Tile, a brand of Access Products, Inc:  www.accesstile.com.
2. ADA Solutions, Inc:  www.adatile.com.
3. Armor-Tile, a brand of Engineered Plastics, Inc:  www.armortiletransit.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

2.2 TACTILE AND DETECTABLE WARNING DEVICES

A. Plastic Tactile and Detectable Warning Tiles:  ADA Standards compliant, glass fiber and
carbon fiber reinforced, exterior grade, matte finish polyester sheet with truncated dome
pattern, solid color throughout, internal reinforcing of sheet and of truncated domes, integral
radius cut lines on back face of tile; with factory-applied removable protective sheeting.
1. Material Properties:
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a. Water Absorption:  0.20 percent, maximum, when tested in accordance with ASTM
D570.

b. Slip Resistance:  0.50 minimum dry static coefficient of friction, when tested in
accordance with ASTM D2047.

c. Compressive Strength:  25,000 pounds per square inch, minimum, when tested in
accordance with ASTM D695.

d. Tensile Strength:  10,000 pounds per square inch, minimum, when tested in
accordance with ASTM D638.

e. Flexural Strength:  25,000 pounds per square inch minimum, when tested in
accordance with ASTM D790.

f. Chemical Stain Resistance:  No reaction to 1 percent hydrochloric acid, motor oil,
calcium chloride, gum, soap solution, bleach, or antifreeze, when tested in
accordance with ASTM D543.

g. Abrasion Resistance: 300, minimum, when tested in accordance with ASTM C501.
h. Flame Spread Index:  25, maximum, when tested in accordance with ASTM E84.
i. Accelerated Weathering:  Delta-E of less than 5.0 at 2,000 hours exposure, when

tested in accordance with ASTM G155.
j. Adhesion:  No delamination of tile prior to board failure in a temperature range of 20

to 180 degrees F, when tested in accordance with ASTM C903.
k. Loading:  No damage when tested according to AASHTO LRFD test method HS20.
l. Salt and Spray Performance:  No deterioration or other defect after 200 hours of

exposure, when tested in accordance with ASTM B117.
2. Installation Method:  Cast in place.
3. Shape:  Rectangular.
4. Dimensions:  24 inches by 48 inches.
5. Pattern:  In-line pattern of truncated domes complying with ADA Standards.
6. Edge:  Square.
7. Joint:  Butt.
8. Color:  SAE AMS-STD-595, Table IV, Federal Yellow No. 33538.

2.3 ACCESSORIES

A. Fasteners:  ASTM A666, Type 304 stainless steel
1. Type:  Countersunk, color matched composite sleeve anchors
2. Size:  1/4 inch diameter and 1-1/2 inches long.

B. Adhesive:  Type recommended and approved by surfacing tile manufacturer.

C. Sealant:  Elastomeric sealant of color to match adjacent surfaces; approved by surfacing tile
manufacturer.

PART 3  EXECUTION

3.1 EXAMINATION

A. When installation location is near site boundary or property line, verify required location using
property survey.

B. Verify that work area is ready to receive work:
1. If existing conditions are not as required to properly complete the work of this section,

notify Architect.
2. Do not proceed with installation until deficiencies in existing conditions have been

corrected.
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C. Verify that dimensions, tolerances, and attachment methods for work in this section are
properly coordinated with other work on site.

3.2 INSTALLATION, GENERAL

A. Install in accordance with manufacturer's written instructions.
1. Do not install damaged, warped, bowed, dented, abraded, or otherwise defective units.
2. Do not install when ambient or substrate temperature has been below 40 degrees F

during the preceding 8 daylight hours.

B. Field Adjustment:
1. Locate relative to curb line in compliance with ATBCB PROWAG, Sections 304 and 305.
2. Orient so dome pattern is aligned with the direction of ramp.
3. Align truncated dome pattern between adjacent units.

C. Install units fully seated to substrate, square to straight edges and flat to required slope.

D. Install units such that the tops of the domes are level to the adjacent concrete at the top and
sides of the ramp, and the base of the domes level to the adjacent concrete at the base of the
ramp to provide proper drainage and reduce snow clearing damage.

E. Align units so that tops of adjacent units are flush and joints between units are uniform in
width.

3.3 INSTALLATION, CAST IN PLACE PLASTIC TILES

A. Concrete:
1. See Section 03 30 00.
2. Slump:  4 to 7 percent.

B. Tamp and vibrate units as recommended by manufacturer.

C. Place and position weights on units while concrete cures as recommended by manufacturer.
Ensure no voids or air pockets exist between top surface of concrete and underside of units.

3.4 CLEANING PLASTIC UNITS

A. Remove protective plastic sheeting within 24 hours of installation.

B. Remove excess sealant or adhesive from joints and edges.

C. Clean four days prior to date of scheduled inspection.

3.5 PROTECTION

A. Protect installed units from traffic, subsequent construction operations or other imposed loads
until concrete is fully cured.

B. Touch-up, repair or replace damaged products prior to Date of Substantial Completion.
END OF SECTION
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SECTION 32 17 31
STEEL GUIDE RAIL

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Steel guide rail.

B. Guide rail end sections.

1.2 REFERENCE STANDARDS

A. NYSDOT Standard specifications - Section 606.

B. NYSDOT Standard sheets 606-04, sheets 1-5.

1.3 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate plan layout, spacing of components, post foundation dimensions,
anchorage, and schedule of components.

C. Product Data:  Provide data on rail, posts, accessories, hardware and structural capabilities of
rail section.

D. Manufacturer's Installation Instructions:  Indicate installation requirements, post foundation
anchor bolt templates.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS

A. Comply with applicable NYSDOT requirements for rail height or location restrictions.

2.2 MATERIALS

A. Guide Rail Beam:  As per NYSDOT specifications, section 606.

B. Steel Posts:  As per NYSDOT specifications, section 606.

2.3 ACCESSORIES

A. Hardware:  Steel, bolts, nuts and washers to suit rail profile per NYSDOT Specifications.

2.4 FINISHES

A. Components:  As per NYSDOT specifications, section 606.
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PART 3  EXECUTION

3.1 INSTALLATION

A. Install rails and posts and accessories in accordance with manufacturer's instructions.

B. Attach rails securely to posts with anchoring hardware.

3.2 TOLERANCES

A. Posts - Maximum Variation From Plumb:  1/2 inch.

B. Rail - Maximum Offset From True Position:  1 inch.

C. Rail - Maximum Variation From True Height:  1/2 inch.

D. Components shall not infringe adjacent property lines.
END OF SECTION
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SECTION 32 31 13
CHAIN LINK FENCES AND GATES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Posts, rails, and frames.

B. Wire fabric.

C. Concrete.

D. Manual gates with related hardware.

E. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete anchorage for posts.

1.3 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

C. ASTM A392 - Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric; 2011a
(Reapproved 2017).

D. ASTM A428/A428M - Standard Test Method for Weight (Mass) of Coating on
Aluminum-Coated Iron or Steel Articles; 2010 (Reapproved 2014).

E. ASTM A491 - Standard Specification for Aluminum-Coated Steel Chain-Link Fence Fabric;
2011 (Reapproved 2017).

F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2019a.

G. 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; 2018a.

H. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2019a.

I. ASTM F567 - Standard Practice for Installation of Chain-Link Fence; 2014a.

J. ASTM F1043 - Standard Specification for Strength and Protective Coatings on Steel Industrial
Fence Framework; 2018.

K. ASTM F1083 - Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized)
Welded, for Fence Structures; 2018.

L. CLFMI WLG 2445 - Wind Load Guide for the Selection of Line Post and Line Post Spacing;
2018.
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1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on fabric, posts, accessories, fittings and hardware.

C. Shop Drawings:  Indicate plan layout, spacing of components, post foundation dimensions,
hardware anchorage, and schedule of components.  See CLFMI CLF-SFR0111 for planning
and design recommendations.

D. Manufacturer's Installation Instructions:  Indicate installation requirements, post foundation
anchor bolt templates, and shop drawings.

E. Manufacturer's Qualification Statement.

F. Fence Installer Qualification Statement.

G. Project Record Documents:  Accurately record actual locations of property perimeter posts
relative to property lines.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.

B. Fence Installer:  Company with demonstrated successful experience installing similar projects
and products, with not less than five years of documented experience.

1.6 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Chain Link Fences and Gates:
1. Master-Halco, Inc.:  www.masterhalco.com.
2. Merchants Metals:  www.merchantsmetals.com.
3. Wheatland Tube Company:www.wheatland.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

2.2 COMPONENTS

A. Line Posts:
1. Up to 6 feet high: 1.9 inch O.D.
2. Up to 8 feet high:  2.375 inch O.D.

B. Corner and Terminal Posts:
1. Up to 6 feet high:  2.375 inch O.D.
2. Up to 8 feet high:  2.88 inch O.D.

C. Gate Posts:

     Gate Fabric Height Up To & Including 6 ft                Gate Fabric Height Over 6 ft To 12 ft
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     Gate Leaf Width    Outside Diameter      Gate Leaf Width    Outside Diameter
           up to 4 ft            2.375 in            up to 6 ft            2.875 in
      over 4 ft to 10 ft            2.875 in       over 6 ft to 12 ft            4.000 in
     over 10 ft to 18 ft            4.000 in      over 12 ft to 18 ft            6.625 in

     over 18 ft to 24 ft            8.625 in

D. Top and Brace Rail:  1.66 inch diameter, plain end, sleeve coupled.

E. Gate Frame:  1.66 inch diameter for welded fabrication.

F. Fabric:  2 inch diamond mesh interwoven wire, 9 gauge, 0.1483 inch thick, top selvage knuckle
end closed, bottom selvage knuckle end closed or equivalent.

G. Tension Wire:  7 gauge, .177 inch thick steel, single strand.

H. Tension Band:  3/16 x 3/4 inch thick, minimum cast steel, galvanized.

I. Tension Strap:.196 inch thick, minimum cast steel, galvanized.

J. Tie Wire:  9 gauge aluminum core; vinyl coated to 6 gauge.

2.3 MANUAL GATES AND RELATED HARDWARE

A. Hardware for Double Swinging Gates:  180 degree box hinges, 2 for gates up to 60 inches
high, 3 for taller gates; strong arm latch.

B. Hardware for Double Swinging Vehicle Gates:  180 degree box hinges, 2 for gates up to 60
inches high, 3 for taller gates; strong arm latch, drop bolt on inactive leaf engaging socket stop
set in concrete, active leaf latched to inactive leaf preventing raising of drop bolt, padlock hasp.

C. Hinges: Finished to match fence components.
1. Brackets:  Round.
2. Mounting:  Center.
3. Closing:  Manual.

D. Latches: Finished to match fence components.
1. Locking: Mechanical.

2.4 ACCESSORIES

A. Caps:  Cast steel galvanized; Vinyl coated sized to post diameter, set screw retainer.

B. Fittings:  Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings; Cast Steel
Galvanized.

2.5 FINISHES

A. Hardware:  Hot-dip galvanized to weight required by ASTM A153/A153M.

B. Accessories:  Same finish as framing.

C. Color(s):  To be selected by Architect from manufacturer's standard range.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install framework, fabric, accessories and gates in accordance with ASTM F567.
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B. Place fabric on outside of posts and rails.

C. Set intermediate posts plumb, in concrete footings with top of footing 3 inches below finish
grade.  Slope top of concrete fr water runoff.

D. Line Post Footing Depth Below Finish Grade:  ASTM F 567.

E. Corner, Gate and Terminal Post Footing Depth Below Finish Grade:  ASTM F 567.

F. Brace each gate and corner post to adjacent line post with horizontal center brace rail and
diagonal truss rods.  Install brace rail one bay from end and gate posts.

G. Provide top rail through line post tops and splice with 6 inch long rail sleeves.

H. Install center brace rail on corner gate leaves.

I. Do not stretch fabric until concrete foundation has cured 7 days.

J. Stretch fabric between terminal posts or at intervals of 500 foot maximum, whichever is less.

K. Position bottom of fabric 2 inches above finished grade.

L. Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at maximum
15 inches on centers.

M. Attach fabric to end, corner, and gate posts with tension bars and tension bar clips.

N. Install bottom tension wire stretched taut between terminal posts.

O. Do not attach the hinged side of gate to building wall; provide gate posts.

P. Install hardware and gate with fabric to match fence.

Q. Provide concrete center drop to footing depth and drop rod retainers at center of double gate
openings.

3.2 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch.

B. Maximum Offset From True Position:  1 inch.

C. Do not infringe on adjacent property lines.

3.3 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Layout:  Verify that fence installation markings are accurate to design, paying attention to gate
locations, underground utilities, and property lines.

C. Post Settings:  Randomly inspect three locations against design for:
1. Hole diameter.
2. Hole depth.
3. Hole spacing.

D. Fence Height:  Randomly measure fence height at three locations or at areas that appear out
of compliance with design.

E. Gates:  Inspect for level, plumb, and alignment.

3.4 CLEANING

A. Leave immediate work area neat at end of each work day.
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B. Clean jobsite of excess materials; scatter excess material from post hole excavations
uniformly away from posts. Remove excess material if required.

C. Clean fence with mild household detergent and clean water rinse well.

D. Remove mortar from exposed posts and other fencing material using a 10 percent solution of
muriatic acid followed immediately by several rinses with clean water.

E. Touch up scratched surfaces using materials recommended by manufacturer.  Match
touched-up paint color to factory-applied finish.

END OF SECTION
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SECTION 32 92 19
SEEDING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Preparation of subsoil.

B. Placing topsoil.

C. Hydroseeding, hydroseeding, mulching and fertilizer.

D. Maintenance.

1.2 RELATED REQUIREMENTS

A. Section 31 22 00 - Grading:  Preparation of subsoil and placement of topsoil in preparation for
the work of this section.

B. Section 31 23 23 - Fill:  Topsoil material.

C. Section 32 01 90 - Operation and Maintenance of Planting:  Post-occupancy maintenance.

1.3 REFERENCE STANDARDS

A. ASTM D7322/D7322M - Standard Test Method for Determination of Erosion Control Product
(ECP) Ability to Encourage Seed Germination and Plant Growth Under Bench-Scale
Conditions; 2017.

1.4 DEFINITIONS

A. Weeds:  Include Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush Grass,
Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, Nutgrass, Poison
Oak, Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass, Poison Ivy, Nut Sedge,
Nimble Will, Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, and Brome Grass.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Topsoil samples.

C. Product Data: Submit data for seed mix, fertilizer, mulch, and other accessories.

D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

E. Maintenance Data:  Include maintenance instructions, cutting method and maximum grass
height; types, application frequency, and recommended coverage of fertilizer .

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver grass seed mixture in sealed containers.  Seed in damaged packaging is not
acceptable. Deliver seed mixture in containers showing percentage of seed mix, year of
production, net weight, date of packaging, and location of packaging.

B. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of
manufacturer.
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1.7 QUALIFICATIONS

A. Seed Supplier: Company specializing in manufacturing Products specified in this section with
minimum three years documented experience.

B. Installer: Company specializing in performing work of this section with minimum five years
documented experience.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS

A. Comply with regulatory agencies for fertilizer and herbicide composition.

2.2 SEED MIXTURE

A. Seed Mixture: General Lawn Areas, Evergreen Professional 80/20 mix by Banfield Baker or
approved equal
1. 40% Diva Kentucky Bluegrass
2. 40% Guinness Kentucky Bluegrass
3. 10% Palmer IV Perennial Ryegrass
4. 10% Double Time Perennial Ryegrass

2.3 SOIL MATERIALS

A. Topsoil:  Fertile, agricultural soil, typical for locality, capable of sustaining vigorous plant
growth, taken from drained site; free of subsoil, clay or impurities, plants, weeds and roots; pH
value of minimum 5.4 and maximum 7.0.

2.4 ACCESSORIES

A. Mulching Material:  Oat or wheat straw, free from weeds, foreign matter detrimental to plant
life, and dry.  Hay or chopped cornstalks are not acceptable.

B. Mulching Material: Pelleted, biodegradable, dry recycled paper fiber, free from weeds,
formulated to absorb and release water continually during seeding establishment.
1. Integral tackifier and starter fertilizer.
2. Manufacturer:

a. Lebanon Turf; PennMulch: www.lebanonturf.com.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Fertilizer:  Recommended for grass, slow release nitrogen, biological materials, and
biostimulant materials; of proportion necessary to eliminate deficiencies of topsoil.
1. Manufacturers:

a. Profile Products; BioPrime:  www.profileevs.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Water:  Clean, fresh and free of substances or matter that could inhibit vigorous growth of
grass.

E. Erosion Fabric:  Jute matting, open weave. Provide on all disturbed slopes of 3:1 or greater.
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2.5 TESTS

A. Analyze to ascertain percentage of nitrogen, phosphorus, potash,  soluble salt content, organic
matter content, and pH value.

B. Submit minimum 10 oz sample of topsoil proposed.  Forward sample to approved testing
laboratory in sealed containers to prevent contamination.

C. Testing is not required if recent tests are available for imported topsoil.  Submit these test
results to the testing laboratory for approval.  Indicate, by test results, information necessary to
determine suitability.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that prepared soil base is ready to receive the work of this Section.

3.2 PREPARATION

A. Prepare subgrade in accordance with Section 31 22 00.

B. Place topsoil in accordance with Section 31 22 00.

3.3 FERTILIZING

A. Apply fertilizer at a rate of soil analysis recommendations.

B. Apply after smooth raking of topsoil and prior to roller compaction.

C. Do not apply fertilizer at same time or with same machine as will be used to apply seed.

D. Mix thoroughly into upper 2 inches of topsoil.

E. Lightly water to aid the dissipation of fertilizer.

3.4 SEEDING

A. Apply seed at a rate of 10 lbs per 1000 sq ft evenly in two intersecting directions.  Rake in
lightly.

B. Do not seed areas in excess of that which can be mulched on same day.

C. Do not sow immediately following rain, when ground is too dry, or during windy periods.

D. Roll seeded area with roller not exceeding 112 lbs.

E. Immediately following seeding and compacting, apply mulch to a thickness of 1/8 inches. 
Maintain clear of shrubs and trees.
1. Where pelleted mulch is incorporated, apply at manufacturer's recommended rate of

coverage.

F. Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4
inches of soil.

G. Following germination, immediately re-seed areas without germinated seeds that are larger
than 4 by 4 inches.
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3.5 HYDROSEEDING

A. Apply seeded slurry with a hydraulic seeder at a rate of 10 lbs per 1000 sq ft evenly in two
intersecting directions.

B. Do not hydroseed area in excess of that which can be mulched on same day.

C. Immediately following seeding, apply mulch to a thickness of 1/8 inches.  Maintain clear of
shrubs and trees.

D. Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4
inches of soil.

E. Following germination, immediately re-seed areas without germinated seeds that are larger
than 4 by 4 inches.

3.6 PROTECTION

A. Cover seeded slopes where grade is 36 inches per foot or greater with erosion fabric.  Roll
fabric onto slopes without stretching or pulling.

B. Lay fabric smoothly on surface, bury top end of each section in 6 inch deep excavated topsoil
trench.  Provide 12 inch overlap of adjacent rolls.  Backfill trench and rake smooth, level with
adjacent soil.

C. Secure outside edges and overlaps at 36 inch intervals with stakes.

D. Lightly dress slopes with topsoil to ensure close contact between fabric and soil.

E. At sides of ditches, lay fabric laps in direction of water flow.  Lap ends and edges minimum 6
inches.

3.7 MAINTENANCE

A. See Section 32 01 90 - Operation and Maintenance of Planting for post-occupancy
maintenance.

B. See Section 01 70 00 - Execution Requirements, for additional requirements relating to
maintenance service.

C. Maintain seeded areas immediately after placement until grass is well established and exhibits
a vigorous growing condition.

D. Mow grass at regular intervals to maintain at a maximum height of 2-1/2 inches.  Do not cut
more than 1/3 of grass blade at any one mowing.

E. Neatly trim edges and hand clip where necessary.

F. Immediately remove clippings after mowing and trimming.

G. Water to prevent grass and soil from drying out.

H. Roll surface to remove minor depressions or irregularities.

I. Control growth of weeds.

J. Immediately reseed areas that show bare spots.

K. Protect seeded areas with warning signs during maintenance period.
END OF SECTION
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SECTION 32 93 00
PLANTS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Preparation of subsoil.

B. Topsoil bedding.

C. New trees, plants, and ground cover.

D. Relocated trees, plants, and ground cover.

E. Mulch and Fertilizer.

F. Maintenance.

G. Tree Pruning.

1.2 RELATED REQUIREMENTS

A. Section 31 22 00 - Grading:  Topsoil material.

B. Section 31 23 23 - Fill:  Topsoil material.

1.3 DEFINITIONS

A. Weeds:  Any plant life not specified or scheduled.

B. Plants:  Living trees, plants, and ground cover specified in this Section, and described in ANSI
Z60.1.

1.4 REFERENCE STANDARDS

A. ANSI/AHIA Z60.1 - American National Standard for Nursery Stock; 2014.

B. ANSI A300 Part 1 - American National Standard for Tree Care Operations -- Tree, Shrub and
Other Woody Plant Maintenance -- Standard Practices; 2017.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Maintenance Data:  Include cutting and trimming method; types, application frequency, and
recommended coverage of fertilizer.

C. Submit list of plant life sources.

D. Maintenance Contract.

1.6 QUALITY ASSURANCE

A. Nursery Qualifications:  Company specializing in growing and cultivating the plants with three
years documented experience.

B. Installer Qualifications:  Company specializing in installing and planting the plants with 5 years
experience.
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C. Tree Pruner Qualifications:  Company specializing in pruning trees with proof of Arborist
Certification.

D. Maintenance Services:  Performed by installer.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of
manufacturer.

B. Protect and maintain plant life until planted.

C. Deliver plant life materials immediately prior to placement.  Keep plants moist.

1.8 FIELD CONDITIONS

A. Do not install plant life when ambient temperatures may drop below 35 degrees F or rise
above 90 degrees F.

B. Do not install plant life when wind velocity exceeds 30 mph.

1.9 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide one year warranty.

C. Warranty:  Include coverage for one continuous growing season; replace dead or unhealthy
plants.

D. Replacements:  Plants of same size and species as specified, planted in the next growing
season, with a new warranty commencing on date of replacement.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS

A. Comply with regulatory agencies for fertilizer and herbicide composition.

2.2 PLANTS

A. Plants:  Species and size identified in plant schedule, grown in climatic conditions similar to
those in locality of the work.

2.3 SOIL MATERIALS

A. Topsoil:  Fertile, agricultural soil, typical for locality, capable of sustaining vigorous plant
growth, taken from drained site; free of subsoil, clay or impurities, plants, weeds and roots;
minimum pH value of 5.4 and maximum 7.0.

2.4 SOIL AMENDMENT MATERIALS

A. Fertilizer:  Containing fifty percent of the elements derived from organic sources; of proportion
necessary to eliminate any deficiencies of topsoil, as indicated in analysis.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  32 93 00

PLANTS
Section 32 93 00 Page 3

B. Peat Moss:  Shredded, loose, sphagnum moss; free of lumps, roots, inorganic material or
acidic materials; minimum of 85 percent organic material measured by oven dry weight, pH
range of 4 to 5; moisture content of 30 percent.

C. Bone Meal:  Raw, finely ground, commercial grade, minimum of 3 percent nitrogen and 20
percent phosphorous.

D. Lime:  Ground limestone, dolomite type, minimum 95 percent carbonates.

E. Water:  Clean, fresh, and free of substances or matter that could inhibit vigorous growth of
plants.

2.5 MULCH MATERIALS

A. Mulching Material:  Double Ground Hardwood, Dark Brown in color species wood shavings,
free of growth or germination inhibiting ingredients.

2.6 ACCESSORIES

A. Wrapping Materials:  Burlap.

B. Stakes:  Softwood lumber, pointed end.

C. Cable, Wire, Eye Bolts and Turnbuckles:  Non-corrosive, of sufficient strength to withstand
wind pressure and resulting movement of plant life.

D. Plant Protectors:  Rubber sleeves over cable to protect plant stems, trunks, and branches.

E. Landscape Fabric: Non-woven, needle punched, polypropylene, fabric;  Mirafi MSCAPE, or
approved equal.

2.7 PLANT SOIL MIX

A. A uniform mixture of 1 part peat and 3 parts topsoil by volume.

2.8 SOURCE QUALITY CONTROL

A. Provide analysis of topsoil; comply with requirements of Section 01 40 00.

B. Provide testing of imported topsoil.

C. Testing is not required if recent tests are available for imported topsoil.  Submit these test
results to the testing laboratory for approval.  Indicate, by test results, information necessary to
determine suitability.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that prepared subsoil and planters are ready to receive work.

B. Saturate soil with water to test drainage.

C. Verify that required underground utilities are available, in proper location, and ready for use.
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3.2 PREPARATION OF SUBSOIL

A. Prepare subsoil to eliminate uneven areas.  Maintain profiles and contours.  Make changes in
grade gradual.  Blend slopes into level areas.

B. Remove foreign materials, weeds and undesirable plants and their roots.  Remove
contaminated subsoil.

C. Scarify subsoil to a depth of 3 inches where plants are to be placed.  Repeat cultivation in
areas where equipment, used for hauling and spreading topsoil, has compacted subsoil.

D. Dig pits and beds 6 inches larger than plant root system.

3.3 PLACING TOPSOIL

A. Spread topsoil to a minimum depth of 4 inches  over area to be planted.  Rake smooth.

B. Place topsoil during dry weather and on dry unfrozen subgrade.

C. Remove vegetable matter and foreign non-organic material from topsoil while spreading.

D. Grade topsoil to eliminate rough, low or soft areas, and to ensure positive drainage.

E. Install topsoil into pits and beds intended for plant root balls, to a minimum thickness of 6
inches.

3.4 FERTILIZING

A. Apply fertilizer in accordance with manufacturer's instructions.

B. Apply after initial raking of topsoil.

C. Mix thoroughly into upper 2 inches of topsoil.

D. Lightly water to aid the dissipation of fertilizer.

3.5 PLANTING

A. Place plants for best appearance for review and final orientation by Architect.

B. Set plants vertical.

C. Remove non-biodegradable root containers.

D. Set plants in pits or beds, partly filled with prepared plant mix, at a minimum depth of 6 inches
under each plant.  Remove burlap, ropes, and wires, from the root ball.

E. Place bare root plant materials so roots lie in a natural position.  Backfill soil mixture in 6 inch
layers.  Maintain plant life in vertical position.

F. Saturate soil with water when the pit or bed is half full of topsoil and again when full.

3.6 PLANT RELOCATION AND RE-PLANTING

A. Relocate plants as indicated by Architect.

B. Replant plants in pits or beds, partly filled with prepared topsoil mixture, at a minimum depth of
6 inches under each plant.  Remove burlap, ropes, and wires, from the root ball.

C. Place bare root plant materials so roots lie in a natural position.  Backfill soil mixture in 6 inch
layers.  Maintain plant materials in vertical position.

D. Saturate soil with water when the pit or bed is half full of topsoil and again when full.
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3.7 INSTALLATION OF ACCESSORIES

A. Wrap deciduous shade and flowering tree trunks and place tree protectors.

3.8 PLANT SUPPORT

A. Brace plants vertically with plant protector wrapped guy wires and stakes to the following:
1. Tree Caliper: 1 inch; Tree Support Method: 1 stake with one tie
2. Tree Caliper: 1 to 2 inches; Tree Support Method: 2 stakes with two ties
3. Tree Caliper: 2 to 4 inches; Tree Support Method: 3 stakes with 2 ties 

3.9 TREE PRUNING

A. Prune trees as recommended in ANSI A300 Part 1.

B. Prune newly planted trees as required to remove dead, broken, and split branches.

3.10 FIELD QUALITY CONTROL

A. Perform field inspection and testing in accordance with Section 01 40 00.

B. Plants will be rejected if a ball of earth surrounding roots has been disturbed or damaged prior
to or during planting.

3.11 MAINTENANCE

A. Provide maintenance at no extra cost to Owner; Owner will pay for water.

B. See Section 01 70 00 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service.

C. Provide a separate maintenance contract for specified maintenance service.

D. Maintain plant life immediately after placement and until plants are well established and exhibit
a vigorous growing condition.  Continue maintenance until termination of warranty period.

E. Irrigate sufficiently to saturate root system and prevent soil from drying out.

F. Remove dead or broken branches and treat pruned areas or other wounds.

G. Neatly trim plants where necessary.

H. Immediately remove clippings after trimming.

I. Control growth of weeds.

J. Control insect damage and disease.

K. Maintain wrappings, guys, turnbuckles, and stakes.  Adjust turnbuckles to keep guy wires tight.
 Repair or replace accessories when required.

END OF SECTION
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SECTION 33 01 10.58
DISINFECTION OF WATER UTILITY PIPING SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Disinfection of site domestic water lines and site fire water lines specified in Section 33 14 16.

B. Testing and reporting results.

1.2 RELATED REQUIREMENTS

A. Section 33 14 16 - Water Utility Distribution Piping.

1.3 REFERENCE STANDARDS

A. AWWA B300 - Hypochlorites; 2018.

B. AWWA B301 - Liquid Chlorine; 2010.

C. AWWA B302 - Ammonium Sulfate; 2016.

D. AWWA B303 - Sodium Chlorite; 2018.

E. AWWA C651 - Disinfecting Water Mains; 2014.

1.4 SUBMITTALS

A. See Section 01 30 00 - 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 the

Authorities Having Jurisdiction.
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1.5 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 of New York.

C. Submit bacteriologist's signature and authority associated with testing.

PART 2  PRODUCTS

2.1 DISINFECTION CHEMICALS

A. Chemicals:  AWWA B300, Hypochlorite, AWWA B301, Liquid Chlorine, AWWA B302,
Ammonium Sulfate, and AWWA B303, Sodium Chlorite.

PART 3  EXECUTION

3.1 NO HEAVILY CHLORINATED WATER SHALL BE DISCHARGED INTO ANY WATERWAY OR
SEWER SYSTEM.  A MINIMUM OF 150' OF OVERLAND FLOW SHALL BE REQUIRED BEFORE
ENTERING THE ABOVE REFERENCED DISCHARGE LOCATIONS.  IN ALL CASES, HEAVILY
CHLORINATED WATER DISPOSAL SHALL BE IN ACCORDANCE WITH AWWA C651 -
SECTION 6.2, AND APPENDIX B.

3.2 PRELIMINARY FLUSHING

A. The main shall be flushed prior to disinfection at a flushing velocity of not less than 3 ft/sec. 
The rate of flow required to produce this velocity in various diameters is shown below.

Required Opening to Flush Pipelines
(40-psi Residual Pressure)

Pipe size in. Flow required to produce 3
fps velocity gpm

6 270
8 470

10 730
12 1100
14 1440

3.3 NO SITE FOR FLUSHING SHOULD BE CHOSEN UNLESS IT HAS BEEN DETERMINED THAT
DRAINAGE IS ADEQUATE AT THAT SITE.

3.4 FORM OF CHLORINE FOR DISINFECTION

A. The most common forms of chlorine used in the disinfecting solutions are calcium hypochlorite
granules or sodium hypochlorite solutions.
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B. Calcium Hypochlorite:  Calcium hypochlorite contains 70 percent available chlorine by weight. 
calcium hypochlorite is packaged in containers of various types and sizes ranging from small
plastic bottles to 100-lb drums.
1. A chlorine-water solution is prepared by dissolving the granules in water in the proportion

requisite for the desired concentration.

C. Sodium Hypochlorite:  Sodium hypochlorite is supplied in strengths from 5.25 to 16 percent
available chlorine.  It is packaged in liquid form in glass, rubber or plastic containers ranging in
size from 1-qt. bottles to 5-gal. carboys.  It may also be purchased in bulk for delivery by tank
truck.
1. The chlorine-water solution is prepared by adding hypochlorite to water.  Product

deterioration must be reckoned with in computing the quantity of sodium hypochlorite
required for the desired concentration.

2. Application:  The hypochlorite solutions shall be applied to the water main with a gasoline
or electrically-powered chemical feed pump designed for feeding chlorine solutions.  For
small applications the solutions may be fed with a hand pump, for example, a hydraulic
test pump.  Feed lines shall be of such material and strength as to withstand safely the
maximum pressures that may be created by the pumps.  All connections shall be checked
for tightness before the hypochlorite solution is applied to the main.

3.5 METHODS OF CHLORINE APPLICATION

A. Continuous Feed Method:  This method is suitable for general application.

B. Chlorine Required to Produce 50 Mg/l Concentration in 100 ft. of Pipe by Diameter

Pipe size in. 100 percent chlorine - lb. 1 percent chlorine solutions -
gal.

4 0.027 0.33
6 0.061 0.73
8 0.108 1.30

10 0.170 2.04
12 0.240 2.88
14 0.327 3.92

C. Water from the existing distribution system or other approved sources of supply shall be made
to flow at a constant, measured rate.  The two rates shall be proportioned so that the chlorine
concentration in the water in the pipe is maintained at a minimum of 50 mg/L available
chlorine.  To assure that this concentration is maintained, the chlorine residual should be
measured at regular intervals in accordance with the procedures described in the current
edition of Standard Methods and AWWA M12-Simplified Procedures for Water Examination.
1. NOTE:  In the absence of a meter, the rate may be determined either by placing a Pitot

gage at the discharge or by measuring the time to fill a container of known volume.

D. The table in paragraph above gives the amount of chlorine residual required for each 100 ft. of
pipe of various diameters.  Solutions of 1 percent chlorine may be prepared with sodium
hypochlorite or calcium hypochlorite.  The latter solution requires approximately 1 lb. of
calcium hypochlorite in 8.5 gal of water.

E. During the application of the chlorine, valves shall be manipulated to prevent the treatment
dosage from flowing back into the line supplying the water.  Chlorine application shall not
cease until the entire main is filled with the chlorine solution.  The chlorinated water shall be
retained in the main for at least 24 hr., during which time all valves and hydrants in the section
treated shall be operated in order to disinfect the appurtenances.  At the end of this 24 hr.
period, the treated water shall contain no less than 25 mg/L chlorine throughout the length of
the main.
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3.6 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.

3.7 DISINFECTION - PIPING

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. Disinfection injection/ sampling taps shall be installed along the length of pipe at a distance no
greater than 1,000 feet.

C. Provide and attach equipment required to perform the work.

D. Inject treatment disinfectant into piping system.

E. Maintain disinfectant in system for 24 hours.

F. Flush, circulate, and clean until required cleanliness is achieved; use municipal domestic
water.

G. Replace permanent system devices removed for disinfection.

H. Pressure test system to 200 psi.  Repair leaks and re-test.

3.8 FINAL FLUSHING

A. After the applicable retention period, the heavily chlorinated water shall be flushed from the
main until the chlorine concentration in the water leaving the main is no higher than that
generally prevailing in the system, or less than 1 mg/L.  Chlorine residual determination shall
be made to ascertain that the heavily chlorinated water has been removed from the pipeline.

3.9 BACTERIOLOGIC TESTS

A. After final flushing, and before the water main is placed in service, a sample or samples shall
be collected from the end of the line and tested for bacteriologic quality and shall show the
absence of coliform organisms.  If the number and frequency of samples is not prescribed by
the public health authority having jurisdiction, at least two samples shall be collected from
throughout the new main from unchlorinated supplies. Samples shall be collected at least 24
hours apart.
1. NOTE:  In the case of extremely long mains, it is desirable that samples be collected the

length of the line as well as at its end.

B. Samples for bacteriologic analysis shall be collected in sterile bottles treated with sodium
thiosulphate.  No hose or fire hydrant shall be used in collection of samples.  A suggested
sampling tap consists of a standard corporation cock installed in the main with a copper tube
gooseneck assembly.  After samples have been collected the gooseneck assembly may be
removed, and retained for future use.

3.10 REPETITION OF PROCEDURE

A. If the initial disinfection fails to produce satisfactory samples, disinfection shall be repeated
until satisfactory samples have been obtained.
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3.11 FIELD QUALITY CONTROL

A. Perform field inspection and testing in accordance with Section 01 40 00.

B. Test samples in accordance with AWWA C651.
END OF SECTION
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SECTION 33 05 61
CONCRETE MANHOLES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Precast concrete manholes.

B. Grade adjustments.

C. Frames and covers.

D. Bedding and cover materials.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete.

B. Section 31 23 16 - Excavation.

C. Section 31 23 23 - Fill.

D. Section 33 31 13 - Site Sanitary Sewerage Gravity Piping.

E. Section 33 42 11 - Site Storm Utility Drainage Piping.

F. Section 33 42 30 - Stormwater Drains.

1.3 REFERENCE STANDARDS

A. AASHTO HB - Standard Specifications for Highway Bridges; 2002, with Errata (2005).

B. ACI PRC-304 - Heavyweight Concrete:  Measuring, Mixing, Transporting and Placing; 2020.

C. ACI SPEC-301 - Specifications for Concrete Construction; 2020.

D. ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2003 (Reapproved 2016).

E. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

F. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2018.

G. ASTM C55 - Standard Specification for Concrete Building Brick; 2017.

H. ASTM C139 - Standard Specification for Concrete Masonry Units for Construction of Catch
Basins and Manholes; 2017.

I. ASTM C150/C150M - Standard Specification for Portland Cement; 2018.

J. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete;
2010a (Reapproved 2016).

K. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019.

L. ASTM C478/C478M - Standard Specification for Circular Precast Reinforced Concrete
Manhole Sections; 2020.

M. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2017.
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N. ASTM C923/C923M - Standard Specification for Resilient Connectors Between Reinforced
Concrete Manhole Structures, Pipes, and Laterals; 2020.

O. ASTM C990 - Standard Specification for Joints for Concrete Pipe, Manholes and Precast Box
Sections Using Preformed Flexible Joint Sealants; 2009 (Reapproved 2019).

P. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Installation of concrete manholes with piping and other structures.
1. See Section 33 31 13 for site sanitary sewerage gravity piping.
2. See Section 33 42 11 for stormwater gravity piping.
3. See Section 33 42 30 for stormwater drains.

B. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious
manner.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manhole covers, component construction, features, configuration, and
dimensions.

C. Shop Drawings:  Indicate manhole locations, elevations, piping and opening sizes and
elevations of penetrations.

D. Manufacturer's qualification statement.

1.6 QUALITY ASSURANCE

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

B. Perform work in accordance with Department of Transportation Standards in the State of New
York.

1.7 FIELD CONDITIONS

A. Cold and Hot Weather Requirements:  Comply with requirements of TMS 402/602 or
applicable building code, whichever is more stringent.

PART 2  PRODUCTS

2.1 CONCRETE MANHOLES

A. Weight Rating: H 10 according to AASHTO HB.

B. Precast Concrete Manholes:  Comply with ASTM C478/C478M, reinforced.
1. Wall Thickness:  6 inches.
2. Base Thickness:  12 inches.
3. Reinforcement:  Formed steel wire, galvanized finish, wire diameter as indicated on

drawings.
4. Joint Sealant:  Comply with ASTM C990.
5. Resilient Connectors:  Comply with ASTM C923/C923M.
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C. Cast-In-Place Concrete Materials:  See Section 03 30 00.

D. Grade Adjustments:
1. Adjustment Ring:  Concrete, 6 inches (152 mm) wide, diameter matching frame

dimensions, in accordance with ASTM C478/C478M.
a. Manufacturers:

1) EJ; INFRA-RISER Adjustment Riser:  www.ejco.com/#sle.
2) Substitutions:  See Section 01 60 00 - Product Requirements.

E. Mortar Mixing:
1. Thoroughly mix mortar ingredients in accordance with ASTM C270 and in quantities

needed for immediate use.
2. Maintain sand uniformly damp immediately before the mixing process.
3. Do not use antifreeze compounds to lower the freezing point of mortar.

F. Frame and Cover:  Cast iron construction,ASTM A48/A48M, Class 35B, machined flat bearing
surface; hinged; sealing gasket.

2.2 ACCESSORIES

A. Cover:  Removable, lockable; closed cover design; cover molded with identifying name.
1. Sanitary sewer manhole covers are to be water tight.

B. Proof Load:  Medium duty, H-20 loading.
1. Manufacturers:

a. American Cast Iron: www.amercast.com.
b. Neenah Foundry:  www.nfco.com.

C. Manhole, Catch Basin and Structure Steps:  Formed aluminum or polypropylene plastic rungs;
3/4 inch diameter. Formed integral with manhole, catch basin and structure sections.

2.3 CONFIGURATION

A. Clear Inside Dimensions:  As indicated on drawings.

B. Design Depth:  As indicated on drawings.

C. Clear Lid Opening:  As indicated on drawings.

D. Pipe Entry:  Provide openings as indicated on drawings.

E. Steps:  16 inches wide, 12 inches on center vertically, set into manhole wall as indicated on
drawings or required by code.

2.4 BEDDING AND BACKFILL MATERIALS

A. Bedding: Shall be a minimum six (6) inches of crushed stone or as indicated on drawings in
accordance with Section 31 23 23.

B. Backfill above pipe to grade: Shall be select native fill in accordance with Section 31 23 23 or
as indicated on drawings.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify items provided by other sections of work are properly sized and located.



South Seneca Central School District 2022 Capital Improvement Project
HUNT 2541-034 Section  33 05 61

CONCRETE MANHOLES
Section 33 05 61 Page 4

B. Verify that built-in items are in proper location, and ready for roughing into Work.

C. Verify excavation for manholes is correct.

3.2 PREPARATION

A. Coordinate placement of inlet and outlet pipe or duct sleeves required by other sections.

B. Do not install structures where site conditions induce loads exceeding structural capacity of
structures.

C. Inspect precast concrete structures immediately prior to placement in excavation to verify
structures are internally clean and free from damage. Remove and replace damaged units.

D. Excavation and Backfill:
1. Excavate for manholes and structures in accordance with Section 31 23 16 in location

and to depth shown. Provide clearance around sidewalls of structure for construction
operations.

2. When groundwater is encountered, prevent accumulation of water in excavations. Place
manholes, dry well and structures in dry trench.

3. Where possibility exists of watertight structure becoming buoyant in flooded excavation,
anchor structure to avoid flotation.

3.3 EXCAVATION AND FILL

A. Hand trim excavation for accurate placement to indicated elevations.

B. Backfill with cover fill, tamp in place and compact, then complete backfilling.

3.4 INSTALLATION

A. Establish elevations and pipe inverts for inlets and outlets as indicated in drawings.

B. Precast Concrete Manholes:
1. Place base section plumb and level.
2. Install joint sealant uniformly around section lip.
3. Overlay additional sections on joint sealant.
4. Install cone or lid plumb and level on joint sealant.

C. Grade Adjustments:
1. Lay concrete ring on mortar bed, plumb and level.  Top with mortar, plumb and level.
2. Place adjacent materials tight, and smooth following design grades.

D. Frames and Covers:
1. Place frame plumb and level.
2. Mount frame on mortar bed at indicated elevation.
3. Place grate in frame securely.

3.5 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for additional requirements.

B. Perform field inspection for pipe invert elevations.

C. If inspections indicate work does not meet specified requirements, adjust work and reinspect
at no cost to Owner.

3.6 MANHOLES - MODULAR PRECAST CONCRETE

A. Lift precast components at lifting points designated by manufacturer.
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B. When lowering manholes and structures into excavations and joining pipe to units, take
precautions to ensure interior of pipeline and structure remains clean.

C. Set precast structures bearing firmly and fully on crushed stone bedding, compacted in
accordance with provisions of Section 31 23 16, 31 23 23 or on other support system shown
on Drawings.

D. Assemble multi-section structures by lowering each section into excavation. Lower, set level,
and firmly position base section before placing additional sections.

E. Remove foreign materials from joint surfaces and verify sealing materials are placed properly.
Maintain alignment between sections by using guide devices affixed to lower section.
1. Joint sealing materials may be installed on site or at manufacturer’s plant.

F. Verify manholes and structures installed satisfy required alignment and grade.

G. Remove knockouts or cut structure to receive piping without creating openings larger than
required to receive pipe. Fill annular space with mortar.

H. Cut pipe to finish flush with interior of structure.

I. Shape inverts through manhole and structures as shown on Drawings.

3.7 FRAME AND COVER INSTALLATION

A. Set frames using mortar and masonry. Install radially laid concrete brick with 1/4 inch thick
vertical joints at inside perimeter. Lay concrete brick in full bed of mortar and completely fill
joints. Where more than one course of concrete brick is required, stagger vertical joints.

B. Set frame and cover 2 inches above finished grade for manholes and structures with covers
located within unpaved areas to allow area to be graded away from cover beginning 1 inch
below top surface of frame.

3.8 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements and Section 01 70 00 - Execution and Closeout
Requirements: Field inspecting, testing, adjusting, and balancing.

B. Test cast-in-place concrete in accordance with Section 03 30 00.

C. Vertical Adjustment of Existing Manholes and Structures:
1. Where required, adjust top elevation of existing manholes and structures to finished

grades shown on Drawings.
2. Reset existing frames, grates and covers, carefully removed, cleaned of mortar

fragments, to required elevation in accordance with requirements specified for installation
of castings.

3. Remove concrete without damaging existing vertical reinforcing bars when removal of
existing concrete wall is required. Clean vertical bars of concrete and bend into new
concrete top slab or splice to required vertical reinforcement, as indicated Drawings.

D. Vacuum Testing
1. Vacuum testing in accordance with ASTM C1244 and as follows:

a. Inflate compression band to effect seal between vacuum base and structure;
connect vacuum pump to outlet port with valve open; draw  vacuum to 10 inches of
Hg; close valve; start test.

b. Test:
1) Determine test duration for manhole test from the following Table 1:
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2) Record vacuum drop during test period; when vacuum drop is greater than 1
inch of Hg during test period, repair and retest manhole; when vacuum drop of I
inch of Hg does not occur during test period, discontinue test and accept
manhole.

3) When vacuum test fails to meet 1 inch Hg drop in specified time after repair,
repair and retest manhole.

E. Exfiltration/Infiltration Testing (Alternative Method)
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1. All sewers entering and leaving each manhole shall be plugged as for air testing. Those
manholes which are constructed in a high ground water table location will be allowed to
remain plugged for a period of not less than four (4) hours, after which the quantity of
inward leakage accumulation will be measured by bailing and measuring and/or
computation against depth of water and diameter of the manhole. Those manholes
constructed above the ground water table will be filled with water to the top of the cast iron
frame and allowed to stand until the walls are well soaked. The manhole shall then be
refilled to the full or overflow point, and remain undisturbed for a period of not less than
four (4) hours. The loss of water shall be measured by refilling to the top with a pre
measured quantity of water and/or computation against depth of water loss and diameter
of the manhole.

2. Allowable leakage (gain or loss) by the respective methods shall not exceed the following:
0.04 gal. per hour, per vertical ft. of depth in barrel section
0.03 gal. per hour, per vertical ft. of depth in cone section
0.02 gal. per hour, per vertical ft. of depth in top section

3. Should any test of any manhole disclose leakage greater than that permitted, the
CONTRACTOR shall, at his own expense and at no additional cost to the OWNER,
locate and repair the defects joints and/or pipe until the leakage is within the permitted
allowance utilizing materials and methods approved by the OWNER/ENGINEER.

END OF SECTION
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SECTION 33 14 16
WATER UTILITY DISTRIBUTION PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Water pipe for site conveyance lines.

B. Pipe valves.

C. Fire hydrants.

D. Exterior Ductile Iron Pipe and Fittings.

E. Copper Tubing and Fittings.

F. Tracer Wire, Underground Warning tape.

G. Bedding and cover materials.

H. Joint Restraint Appurtenances.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete for thrust restraints.

B. Section 31 23 16.13 - Trenching:  Excavating, bedding, and backfilling.

C. Section 33 01 10.58 - Disinfection of Water Utility Piping Systems:  Disinfection of site service
utility water piping.

D. Section 33 05 61 - Concrete Manholes.

1.3 REFERENCE STANDARDS

A. ASTM A193/A193M - Standard Specification for Alloy-Steel and Stainless Steel Bolting for
High Temperature or High Pressure Service and Other Special Purpose Applications; 2019.

B. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless
Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2018.

C. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2016.

D. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2015, with Editorial Revision (2018).

E. ASTM D2000 - Standard Classification System for Rubber Products in Automotive
Applications; 2018.

F. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40; 2017.

G. ASTM D2467 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80; 2015.

H. ASTM D2855 - Standard Practice for the Two-Step (Primer & Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and
Piping Components with Tapered Sockets; 2015.
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I. ASTM D3035 - Standard Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on
Controlled Outside Diameter; 2015.

J. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2011
(Amended 2012).

K. AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems; 2010.

L. AWWA C110/A21.10 -- American National Standard for Ductile-Iron and Gray-Iron Fittings,
3-inch through 48-inch, for Water and Other Liquids.

M. AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings; 2017.

N. AWWA C115/A21.15 - Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded
Flanges; 2011.

O. AWWA C153/A21.53 - American National Standard for Ductile-Iron Compact Fittings, 3-inch
through 24-inch and 54-inch through 64-inch, for Water Service.

P. AWWA C500 - Metal-Seated Gate Valves for Water Supply Service; 2009.

Q. AWWA C502 - Dry-Barrel Fire Hydrants; 2018.

R. AWWA C504 - Rubber-Seated Butterfly Valves; 2015.

S. AWWA C508 - Swing-Check Valves for Waterworks Service, 2-In. Through 48-In. (50-mm
Through 1,200-mm) NPS; 2017.

T. AWWA C509 - Resilient-Seated Gate Valves for Water Supply Service; 2015.

U. AWWA C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances; 2017.

V. AWWA C606 - Grooved and Shouldered Joints; 2015.

W. AWWA C800 - Underground Service Line Valves and Fittings; 2014.

X. AWWA C906 - AWWA Standard for Polyethylene (PE) Pressure Pipe and Fittings, 4 In.
Through 63 In., for Water Distribution and Transmission.

Y. AWWA C901 - Polyethylene (PE) Pressure Pipe and Tubing, 1/2 In. (13 mm) Through 3 In.
(76 mm), for Water Service; 2017.

Z. MSS SP-60 - Connecting Flange Joints Between Tapping Sleeves and Tapping Valves; 2017.

AA. NSF 372 - Drinking Water System Components - Lead Content; 2016.

AB. NSF 61 - Drinking Water System Components - Health Effects; 2019.

AC. UL 246 - Hydrants for Fire-Protection Service; Current Edition, Including All Revisions.

AD. ASTM D1784 - 11 Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds and
Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds.

AE. ASTM D3261 - 10a Standard Specification for Butt Heat Fusion Polyethylene (PE) Plastic
Fittings for Polyethylene (PE) Plastic Pipe and Tubing.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on pipe materials, pipe fittings, valves and accessories.

C. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
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D. Project Record Documents:  Record actual locations of piping mains, valves, connections,
thrust restraints, and invert elevations.  Identify and describe unexpected variations to subsoil
conditions or discovery of uncharted utilities.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with utility company requirements.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store valves in shipping containers with labeling in place.

PART 2  PRODUCTS

2.1 SOURCE QUALITY CONTROL

A. All Products incorporated into the Work of this section shall be manufactured in the United
States and shall be clearly indicated in all appropriate submittals unless specifically approved
otherwise by the Engineer.

2.2 GENERAL

A. Potable Water Supply Systems:  All materials contacting potable water shall be certified
compliant with NSF 61  for maximum lead content; label pipe and fittings.

2.3 WATER PIPE

A. Exterior Ductile Iron Pipe:  AWWA C151:
1. Pipe: Ductile iron, having a wall thickness Class 52. Pipe shall be furnished with cement

mortar lining in conformance with AWWA C-104.
2. Fittings: Ductile iron, having a wall thickness Class 52. Fittings shall conform in all

respects to AWWA C-153.  Fittings shall be furnished with cement mortar lining in
conformance with AWWA C-104. All M/J fittings shall be restrained using a wedge action
retainer gland as approved by the engineer or specified on the engineering drawings.
Push on joints located within two joints of the restrained fitting shall have a bolt-less
restraining gasket as approved by the engineer or specified on the engineering drawings.

3. Joints: Unless otherwise specified on the drawings, all pipe shall have rubber gasket
joints conforming to AWWA C-111 unless otherwise noted. 

B. Copper Tubing:  ASTM B88, Type K, Annealed:
1. Fittings:  ASME B16.18, cast copper, or ASME B16.22, wrought copper.
2. Joints:  Compression connection or AWS A5.8M/A5.8, BCuP silver braze.

C. Trace Wire:  Magnetic detectable conductor, clear plastic covering, imprinted with "Water
Service" in large letters.

D. Curb Boxes:
1. Mueller style, improved extension type with arch pattern base.
2. Extension rod and cotter pin shall be stainless steel.

2.4 CORPORATION STOP ASSEMBLY

A. Manufacturers:
1. Mueller Company Model H-15008 for 3/4" stops and Model H-15013 for 2" stops or equal.

B. Corporation Stops:
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1. Brass or red brass alloy body conforming to ASTM B62.
2. Inlet end threaded for tapping according to AWWA C800.
3. Outlet end suitable for service pipe specified.

C. Service Saddles:
1. Double strap type, designed to hold pressures in excess pipe working pressure.
2. Service saddles shall have a bronze body and straps, corrosion resistant bolt, nuts and

gaskets.

2.5 CURB STOP ASSEMBLY

A. Manufacturers:
1. Mueller Company, Decatur, Illinois, Model H-15209 for 3/4" to 2".

B. Curb Stops:
1. Bronze body with check valve.
2. Curb stops shall be designed for a working pressure of 175 psi.
3. If a weep is required it shall be noted on the drawings.

C. Curb Boxes and Covers:
1. Mueller Model H-10334 for 3/4" to 2".
2. Shall be extension type, arch pattern, cast iron, adjustable with the word water cast in the

top and an arrow indicating the direction of opening.
3. Equipped with Stationary rod and ring guide.

2.6 VALVES

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

B. Gate Valves 3 Inches and Over:
1. Manufacturers:

a. Kennedy.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Valve box size shall be 5-1/4" with the "WATER" on top. Left turn open.
3. AWWA C509, ductile iron body, bronze trim, non-rising stem with square nut, single

wedge, resilient seat, mechanical joint ends, stainless steel bonnet bolts, valve key, and
extension box.

4. Tapping Sleeves 3 inches and Over:
a. Conforming to AWWA C223 and NSF 61 certified.
b. Body, Outlet Pipe and Flange: Type 316 stainless steel.

1) Flange: ASTM A240/A240M with MSS SP-60 recess to accept standard tapping
valves.

2) Welds fully passivated to restore stainless characteristics.
c. Outlet Gasket: ASTM D2000, Virgin NBR (Buna-N) compounded for water service.
d. Hardware: Type 316 stainless steel; ASTM A193/A193M
e. Test Port: Lead-free brass, 3/4 inch, minimum.
f. Design working pressure of tapping valves and sleeves shall be a minimum of 250

psi.

2.7 HYDRANTS

A. Hydrants:  Type as required by utility company.

B. Hydrants:  AWWA C502, UL 246, dry barrel type.
1. Manufacturers:

a. Kennedy Valve; Model #K81D Guardian Hydrant.
b. Substitutions:  See Section 01 60 00 - Product Requirements.
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2. Inside dimension: 7 inches minimum, with minimum 5 inches diameter valve seat
opening.

3. Minimum net water area of barrel not less than 190 percent of valve opening.
4. 6 inch bell or mechanical joint inlet connection with accessories, gland bolts, and gaskets.

C. Hydrant Extensions:  Fabricate in multiples of 6 inches with rod and coupling to increase barrel
length.

D. Hose and Streamer Connection:  Match sizes with utility company, two hose nozzles, one
pumper nozzle.

E. Pressure Rating: According to utility company.

F. Finish:  Primer and two coats of enamel in color required by utility company.

G. Left open or as required by utility company.

2.8 BEDDING AND COVER MATERIALS

A. Bedding:  As specified in Section 31 23 16.13.

B. Cover:  As specified in Section 31 23 16.13.

2.9 ACCESSORIES

A. Concrete for Thrust Restraints:  Concrete type specified in Section 03 30 00.

2.10 UNDERGROUND WARNING TAPE

A. Plastic Ribbon Tape: Bright colored, continuously printed, minimum 6 inches (150 mm) wide
by 4 mil (0.10 mm) thick, manufactured for direct burial service.

2.11 UNDERGROUND PIPE MARKER

A. Utility Witness marker shall be lightweight, flat-style marker installed using a manual driving
tool.  Marker shall be made from fiberglass reinforced composite material.

B. Marker color & size: Blue; 66" L x 3.75" W

2.12 UNDERGROUND TRACE WIRE

A. Magnetic detectable conductor, clear plastic covering, imprinted with "Water Service " in large
letters.

2.13 JOINT RESTRAINT APPURTENANCES

A. M/J Joint Thrust Restraint Glands shall meet consist of multiple gripping wedges incorporated
into a follower gland meeting the applicable requirements of AWWA C110 and have a working
pressure rating of 350 psi.

B. Push on Joint Thrust Restraint shall meet or exceed the performance criteria of U.S. Pipe Field
Lok Gaskets, Gripper Gaskets, or Approved Equal.
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PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that building service connection and municipal utility water main size, location, and invert
are as indicated.

3.2 PREPARATION

A. Cut pipe ends square, ream pipe and tube ends to full pipe diameter, remove burrs.

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

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

D. All PVC or Polyethylene Pipe shall not be left exposed to the sun and shall be covered.  The
contractor shall also provide documentation to the Construction Inspector as to the pipe’s age
and handling prior to being delivered to the site.  This is to prevent pipe that has been left
exposed to the sun at a storage yard from being used on the project.  Lack of documentation
of PVC or HDPE history will cause said pipe to be rejected.

3.3 TRENCHING

A. See the sections on excavation and fill for additional requirements.

B. Hand trim excavation for accurate placement of pipe to elevations indicated.

C. Form and place concrete for pipe thrust restraints at each change of pipe direction.  Place
concrete to permit full access to pipe and pipe accessories.

D. Backfill around sides and to top of pipe with cover fill, tamp in place and compact, then
complete backfilling.

3.4 BEDDING

A. Place bedding material according to the trench details provided on the Engineering Drawings.

B. Backfill around sides and to top of pipe with cover fill, tamp in place and compact to 95
percent.

C. Place fill material in accordance with Section 31 23 23.

3.5 INSTALLATION - PIPE

A. Maintain separation of water main from sewer piping in accordance with applicable code code.

B. Ductile Iron:
1. Maintain 10-feet horizontal and 18 inch vertical separation distance between water mains

and sanitary sewer piping.
2. Install pipe to indicated elevation to within tolerance of 5/8 inches.
3. Install ductile iron piping and fittings to AWWA C600.
4. Route pipe in straight line .
5. Install pipe to allow for expansion and contraction without stressing pipe or joints.
6. Install access fittings to permit disinfection of water system performed under Section 33

01 10.58.
7. All mechanical joint fittings shall be reinforced with a thrust restrain joint gland.  Boltless

restraining gaskets shall be used 40ft. on joints each side of a mechanical joint fitting. 
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Mechanical Joint Fittings located within 15 ft. from one another shall be rodded together. 
Manufacturer’s specifications for gaskets or glands shall be submitted to the engineer
according to 01 30 00 - Administrative Requirements.

8. Install water pipe with a minimum 5 ft of cover.
9. Backfill trench in accordance with Section 31 23 23.
10. Group piping with other site piping work whenever practical.

C. Copper Tubing
1. Earthwork shall be as described in Section 31 23 23 – Trenching except as amended

herein.  Unless otherwise detailed on the drawings, no bedding shall be required and
backfill up to one foot above the tubing may be select native material.  Stones larger than
2 inches shall not be placed in direct contact with the copper tubing. Horizontal
goosenecks shall be used at the main connection.  Minimum cover shall be 5 ft. unless
ordered otherwise by the Engineer.

2. Service tubing to be installed under roadway (not including driveways) pavement, or at
other locations shown on the drawings, shall be done without cutting or disturbing the
pavement  Installation of copper tubing beneath local roadways can be installed using
jacking, missile or directional drilling methods.

3.6 INSTALLATION - CORPORATION STOP ASSEMBLY

A. Make connection for each different kind of water main using suitable materials, equipment and
methods approved by the Architect/Engineer.

B. Provide service clamps for mains other than of cast iron or ductile iron mains.

C. Screw corporation stops directly into tapped and threaded iron main at 10 and 2 o'clock
position on main's  circumference; locate corporation stops at least 12 inches (300 mm) apart
longitudinally and staggered.

D. For plastic pipe water mains, provide full support for service clamp for full circumference of
pipe, with minimum 2 inches (50 mm) width of bearing area; exercise care against crushing or
causing other damage to water mains at time of tapping or installing service clamp or
corporation stop.

E. Use proper seals or other devices so no leaks are left in water mains at points of tapping; do
not backfill and cover service connection until approved by the Architect/Engineer.

3.7 INSTALLATION - CURB STOP ASSEMBLY

A. Set curb stops on solid bearing surface.

B. Center and plumb curb box over curb stops.  Set box cover flush with finished grade.

C. Any curb boxes that contain a weep shall have at least 18 inches of washed crushed stone
placed beneath the assembly for drainage.

3.8 INSTALLATION - VALVES AND HYDRANTS

A. Clean pipe to receive tapping sleeves and valves to a smooth finish free of any contaminants
that would adversely affect gasket seal.  Follow cleaning of pipe by disinfecting area with
20ppm chlorine solution prior to installation.

B. Install in accordance with manufacturers instructions.

C. Pressure test tapping sleeve prior to tapping pipe, at 200 psi. Correct any deficiencies.

D. Set valves on solid bearing.

E. Center and plumb valve box over valve.  Set box cover flush with finished grade.
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F. Set hydrants plumb; locate pumper nozzle perpendicular to and facing roadway.

G. Set hydrants to grade, with nozzles at least 20 inches above ground.

H. Locate hydrant guard valve minimum 4 ft feet away from hydrant.

I. Provide a drainage pit 36 inches square by 24 inches deep filled with 2 inches washed gravel. 
Encase elbow of hydrant in gravel to 6 inches above drain opening.  Do not connect drain
opening to sewer.

J. Paint hydrants in color yellow or as required by utility company.

3.9 SERVICE CONNECTIONS

A. Provide water service to utility company requirements with reduced pressure backflow
preventer and water meter with bypass valves and sand strainer.

B. Provide sleeve in retaining wall for service main.  Support with reinforced concrete bridge. 
Calk enlarged sleeve watertight.

C. Anchor service main to interior surface of foundation wall.

D. Provide 18 gauge, 1/20 inch galvanized sheet metal sleeve surrounding service main to 6
inches above floor and 6 feet minimum below grade.  Size for 2 inches minimum of glass fiber
insulation stuffing.

3.10 FIELD QUALITY CONTROL

A. Perform field inspection and testing in accordance with Section 01 40 00.

B. Pressure test water piping to 200 pounds per square inch.
1. After completion of pipeline installation, including backfill, but prior to final connection to

existing system, conduct, in presence of Architect/Engineer, concurrent hydrostatic
pressure and leakage tests in accordance with AWWA C600.

2. Provide equipment required to perform leakage and hydrostatic pressure tests.
3. Test Pressure: Not less than 200 psi or 50 psi in excess of maximum static pressure,

whichever is greater.
4. Conduct hydrostatic test for at least two-hour duration.
5. No pipeline installation will be approved when pressure varies by more than 5 psi at

completion of hydrostatic pressure test.
6. Before applying test pressure, completely expel air from section of piping under test.

Provide corporation cocks so air can be expelled as pipeline is filled with water. After air
has been expelled, close corporation cocks and apply test pressure. At conclusion of
tests, remove corporation cocks removed and plug resulting piping openings.

7. Slowly bring piping to test pressure and allow system to stabilize prior to conducting
leakage test. Do not open or close valves at differential pressures above rated pressure.

8. Examine exposed piping, fittings, valves, hydrants, and joints carefully during hydrostatic
pressure test. Repair or replace damage or defective pipe, fittings, valves, hydrants, or
joints discovered, following pressure test.

9. No pipeline installation will be approved when leakage is greater than that determined by
the following formula:

L = (S*D*V¯¯P)/133,200
L = allowable, in gallons per hour
S = length of pipe tested, in inches
D = nominal diameter of pipe, in inches
p = average test pressure during leakage test, in pounds per square inch (gauge)
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10. When leakage exceeds specified acceptable rate, locate source and make repairs.
Repeat test until specified leakage requirements are met.

C. Perform backflow preventer testing in accordance with ASSE 5013, by State certified backflow
prevention device tester.
1. Provide test results and Certification of tester.

D. If tests indicate Work does not meet specified requirements, remove Work, replace and retest
at no cost to Owner.

END OF SECTION
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SECTION 33 31 13
SITE SANITARY SEWERAGE GRAVITY PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Sanitary sewerage drainage piping, fittings, and accessories.

B. Connection of building sanitary drainage system to municipal sewers.

C. Cleanout access.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete for cleanout base pad construction.

B. Section 31 23 16 - Excavation:  Excavating of trenches.

C. Section 31 23 16.13 - Trenching:  Excavating, bedding, and backfilling.

D. Section 31 23 23 - Fill:  Bedding and backfilling.

E. Section 33 05 61 - Concrete Manholes.

1.3 DEFINITIONS

A. Bedding:  Fill placed under, beside and directly over pipe, prior to subsequent backfill
operations.

1.4 REFERENCE STANDARDS

A. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2015, with Editorial Revision (2018).

B. ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for
Sewers and Other Gravity-Flow Applications; 2018.

C. ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings;
2017.

D. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings; 2016.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating pipe, pipe accessories.

C. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

D. Manufacturer's Installation Instructions:  Indicate special procedures required to install
Products specified.

E. Project Record Documents:
1. Record location of pipe runs, connections, manholes, cleanouts, and invert elevations.
2. Identify and describe unexpected variations to subsoil conditions or discovery of

uncharted utilities.
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PART 2  PRODUCTS

2.1 SEWER PIPE MATERIALS

A. Provide products that comply with applicable code(s).

B. Plastic Pipe:  ASTM D2729, Poly(Vinyl Chloride) (PVC) material; inside nominal diameter of
4-15 inches, bell and spigot style solvent sealed joint end.

C. Plastic Pipe:  ASTM D3034, Type PSM, Poly(Vinyl Chloride) (PVC) material; inside nominal
diameter of 4-15 inches, bell and spigot style solvent sealed joint end.

D. Plastic Pipe:  ASTM D1785, Schedule 40, Poly(Vinyl Chloride) (PVC) material; inside nominal
diameter of 4-18 inches, bell and spigot style solvent sealed joint end.

E. Joint Seals:  Mechanical clamp ring type, stainless steel expanding and contracting sleeve,
neoprene ribbed gasket for positive seal.

F. Fittings:  Same material as pipe molded or formed to suit pipe size and end design, in required
tee, bends, elbows, cleanouts, reducers, traps and other configurations required.

2.2 PIPE ACCESSORIES

A. Trace Wire:  Magnetic detectable conductor, brightly colored plastic covering, imprinted with
"Sewer Service " in large letters. Tracer wire shall be a minimum of 10 gauge copper wire with
UF insulation.

2.3 CLEANOUT

A. Lid and Frame:  Cast iron construction, hinged lid.
1. Lid Design:  Open checkerboard grille.
2. Cleanout lid shall be a minimum of 12 inches or unless otherwise shown on the

engineering drawings.

2.4 BEDDING AND COVER MATERIALS

A. Pipe Bedding Material:  As specified in Section 31 23 16.13.

B. Pipe Cover Material:  As specified in Section 31 23 16.13.

PART 3  EXECUTION

3.1 GENERAL

A. Perform work in accordance with applicable code(s).

3.2 TRENCHING

A. See Section 31 23 16.13 for additional requirements.

B. Hand trim excavation for accurate placement of pipe to elevations indicated.

C. Backfill around sides and to top of pipe with cover fill, tamp in place and compact, then
complete backfilling.
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3.3 INSTALLATION - PIPE

A. Verify that trench cut is ready to receive work and excavations, dimensions, and elevations are
as indicated on layout drawings.

B. Install pipe, fittings, and accessories in accordance with manufacturer's instructions.  Seal
watertight.
1. Plastic Pipe:  Also comply with ASTM D2321.

C. Lay pipe to slope gradients noted on layout drawings; with maximum variation from true slope
of 1/8 inch in 10 feet.

D. Connect to building sanitary sewer outlet and municipal sewer system, through installed
sleeves.

E. Install trace wire 6 inches above top of pipe; coordinate with Section 31 23 16.13.

3.4 INSTALLATION - CLEANOUTS

A. Form bottom of excavation clean and smooth to correct elevation.

B. Form and place cast-in-place concrete base pad, with provision for sanitary sewer pipe end
sections.

C. Establish elevations and pipe inverts for inlets and outlets as indicated.

D. Mount lid and frame level in grout, secured to top cone section to elevation indicated.

3.5 FIELD QUALITY CONTROL

A. Perform field inspection and testing in accordance with Section 01 40 00.

B. If tests indicate Work does not meet specified requirements, remove Work, replace and retest
at no cost to Owner.

C. Pressure Test
1. Low-pressure Air Test (applies to all piping materials):

a. Test each section of gravity sewer piping between manholes.
b. Where customer service connections are installed under the Contract, test

connections and service lines concurrently with the main, unless directed otherwise
by the Engineer.

c. Introduce air pressure slowly to approximately 4 psig.
1) Determine ground water elevation above spring line of pipe for every foot of

ground water above spring line of pipe, increase. starting air test pressure by
0.43 psig; do not increase pressure above 10 psig.

d. Allow pressure to stahilize for at least five minutes. Adjust pressure to 3.5 psig or
increased test pressure as detennined above when ground water is present. Start
test.

e. Test:
1) Determine test duration for sewer section with single pipe size from the

following table. Do not make allowance for laterals.
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2) Record drop in pressure during test period; when air pressure has dropped
more than 1.0 psig during test period, piping has failed; when 1.0 psig air
pressure drop has not occurred during test period, discontinue test and piping is
accepted.

3) When piping fails, determine source of air leakage, make corrections and
retest; test section in incremental stages until leaks are isolated; after leaks are
repaired, retest entire section between manholes.

D. Deflection Test (Applies to Plastic Sewer Pipe)
1. Perform vertical ring deflection testing after backfilling has been in place for at least 30

days but not longer than 12 months.
2. Allowable maximum deflection for installed plastic sewer pipe limited to 5 percent of

original vertical internal diameter.
3. Perform deflection testing using properly sized rigid ball or 'Go, No-Go' mandrel.
4. Furnish rigid ball or mandrel with diameter not less than 95 percent of base or average

inside diameter of pipe as determined by ASTM standard to which pipe is manufactured.
Measure pipe in compliance with ASTM D2122.

5. Perform test without mechanical pulling devices.
6. Locate, excavate, replace and retest pipe exceeding allowable deflection.

E. Lamp Test
1. Lamp gravity piping after flushing and cleaning.
2. Perform lamping operation by shining light at one end of each pipe section between

manholes; observe light at other end; reject pipe not installed with uniform line and grade;
remove and reinstall rejected pipe sections; re-clean and lamp until pipe section achieves
uniform line and grade.

3.6 PROTECTION

A. Protect pipe and bedding cover from damage or displacement until backfilling operation is in
progress.

END OF SECTION
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SECTION 33 42 11
SITE STORM UTILITY DRAINAGE PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Stormwater drainage piping.

B. Stormwater pipe accessories.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete for cleanout base pad construction.

B. Section 31 23 16 - Excavation:  Excavating of trenches.

C. Section 31 23 16.13 - Trenching:  Excavating, bedding, and backfilling.

D. Section 31 23 23 - Fill:  Bedding and backfilling.

E. Section 33 05 61 - Concrete Manholes.

F. Section 33 42 30 - Stormwater Drains.

1.3 REFERENCE STANDARDS

A. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2015, with Editorial Revision (2018).

B. ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for
Sewers and Other Gravity-Flow Applications; 2018.

C. ASTM D2680 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Poly(Vinyl
Chloride) (PVC) Composite Sewer Piping; 2001 (Reapproved 2014).

D. ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings;
2017.

E. ASTM D3350 - Standard Specification for Polyethylene Plastics Pipe and Fittings Material;
2014.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating pipe, pipe accessories.

C. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

D. Manufacturer's Installation Instructions:  Indicate special procedures required to install
Products specified.

E. Project Record Documents:
1. Record location of pipe runs, connections, and invert elevations.
2. Identify and describe unexpected variations to subsoil conditions or discovery of

uncharted utilities.
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PART 2  PRODUCTS

2.1 STORMWATER PIPE MATERIALS

A. Provide products that comply with applicable code(s).

B. Plastic Pipe:  ASTM D2729, Poly Vinyl Chloride (PVC) material; inside nominal diameter of
4-15 inches, bell and spigot style solvent sealed joint end.

C. Plastic Pipe:  ASTM D3350, High Density Polyethylene (HDPE) corrugated wall pipe with
integrally formed smooth liner; inside nominal diameter of 3 - 60 inch, meeting the
requirements of AASHTO M 252, Type S, for diameters between 3 inches and 10 inches and
AASHTO M 294, Type S, for diameters between 12 inches and 60 inches, soil-tight, bell and
spigot joints with rubber gaskets, with pipe and fittings manufactured from virgin PE
compounds with cell classification 3254420C, or better.

2.2 PIPE ACCESSORIES

A. Fittings:  Same material as pipe molded or formed to suit pipe size and end design, in required
tee, bends, elbows, cleanouts, reducers, traps and other configurations required.

B. Filter Fabric:  Non-biodegradable, woven. 

C. Trace Wire:  Magnetic detectable conductor, clear plastic covering, minimum 6 inches wide by
4 mil thick, imprinted with "Storm Sewer Service " in large letters, for direct burial service.

2.3 BEDDING AND COVER MATERIALS

A. Bedding:  As specified in Section 31 23 16.13.

B. Cover:  As specified in Section 31 23 16.13.

PART 3  EXECUTION

3.1 TRENCHING

A. See Section 31 23 16.13 - Trenching for additional requirements.

B. Hand trim excavation for accurate placement of pipe to elevations indicated.

C. Backfill around sides and to top of pipe with cover fill, tamp in place and compact, then
complete backfilling to provide top cover to minimum compacted thickness of 12 inches
exclusive of asphalt or concrete, compacted to 95%.

3.2 INSTALLATION

A. Verify that trench cut is ready to receive work and excavations, dimensions, and elevations are
as indicated on layout drawings.

B. Install pipe, fittings, and accessories in accordance with manufacturer's instructions.  Seal
watertight.
1. Plastic Pipe:  Also comply with ASTM D2321.

C. Lay pipe to slope gradients noted on layout drawings; with maximum variation from true slope
of 1/8 inch in 10 feet.
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D. Connect to building storm drainage system, foundation drainage system, and utility/municipal
system.

E. Make connections through walls through sleeved openings, where provided.

F. Install continuous trace wire 6 inches above top of pipe; coordinate with Section 31 23 16.13.

3.3 FIELD QUALITY CONTROL

A. Perform field inspection in accordance with Section 01 40 00 - Quality Requirements.

3.4 PROTECTION

A. Protect pipe and bedding cover from damage or displacement until backfilling operation is in
progress.

B. Repair or replace pipe that is damaged or displaced from construction operations.
END OF SECTION
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SECTION 33 42 30
STORMWATER DRAINS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Precast concrete catch basins.

B. Frames and grates.

1.2 RELATED REQUIREMENTS

A. Section 31 23 16 - Excavation.

B. Section 31 23 23 - Fill.

C. Section 33 05 61 - Concrete Manholes.

D. Section 33 42 11 - Site Storm Utility Drainage Piping.

1.3 REFERENCE STANDARDS

A. AASHTO HB - Standard Specifications for Highway Bridges; 2002, with Errata (2005).

B. ACI PRC-211.1 - Selecting Proportions for Normal-Density and High Density-Concrete -
Guide; 2022.

C. ACI PRC-304 - Heavyweight Concrete:  Measuring, Mixing, Transporting and Placing; 2020.

D. ACI PRC-305 - Guide to Hot Weather Concreting; 2020.

E. ACI PRC-306 - Guide to Cold Weather Concreting; 2016.

F. DIN 19580 - Drainage channels for vehicular and pedestrian areas - Durability, mass per unit
area and evaluation of conformity; 2010.

G. DIN EN 1433 - Drainage Channels for Vehicular and Pedestrian Areas - Classification, Design
and Testing Requirements; Marking and Evaluation of Conformity; 2005.

H. ASTM C139 - Standard Specification for Concrete Masonry Units for Construction of Catch
Basins and Manholes; 2017.

I. ASTM C478/C478M - Standard Specification for Circular Precast Reinforced Concrete
Manhole Sections; 2020.

J. ASTM C923/C923M - Standard Specification for Resilient Connectors Between Reinforced
Concrete Manhole Structures, Pipes, and Laterals; 2020.

K. ASTM C990 - Standard Specification for Joints for Concrete Pipe, Manholes and Precast Box
Sections Using Preformed Flexible Joint Sealants; 2009 (Reapproved 2019).

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Installation of stormwater drains with piping and other structures.
1. See Section 33 42 11 for stormwater gravity piping.
2. See Section 33 05 61 for concrete manholes.

B. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious
manner.
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1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Weight rating for catch basins, drop inlets, trench drains, and frame and grates.

C. Shop Drawings:  Indicate stack assembly, invert elevations, opening sizes, and pipe angles.

D. Manufacturer's qualification statement.

1.6 QUALITY ASSURANCE

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

B. Documents at Project Site:  Maintain one copy of manufacturer's instructions, assembly
drawings, and shop drawings at the project site.

PART 2  PRODUCTS

2.1 CATCH BASINS

A. Weight Rating: H 10 according to AASHTO HB.

B. Precast Concrete Catch Basins:  Comply with ASTM C478/C478M, reinforced.
1. Wall Thickness:  6 inches (152 mm).
2. Base Thickness:  12 inches (305 mm).
3. Reinforcement:  Formed steel wire, galvanized finish, wire diameter as indicated on

drawings.
4. Joint Sealant:  Comply with ASTM C990.

C. Grade Adjustments:
1. Adjustment Ring:  Concrete, 6 inches (152 mm) wide, diameter matching frame

dimensions, in accordance with ASTM C478/C478M.

D. Frames and Grates:  Cast iron,  checkerboard pattern, 26 by 26 inch.

2.2 ACCESSORIES

A. Steps:  Formed galvanized steel rungs; 3/4 inch diameter. Formed integral with manhole
sections.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify items provided by other sections of work are properly sized and located.

B. Verify built-in items are in proper location and ready for roughing into work.

C. Verify excavation location and depth are correct.

3.2 EXCAVATION AND FILL

A. Hand trim excavation for accurate placement to indicated elevations.
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B. Backfill with cover fill, tamp in place and compact, then complete backfilling.

3.3 INSTALLATION

A. Establish elevations and pipe inverts for inlets and outlets as indicated in drawings.

B. Precast Concrete Catch Basins:
1. Place base section plumb and level.
2. Install joint sealant uniformly around section lip.
3. Overlay additional sections on joint sealant.
4. Install cone or lid plumb and level on joint sealant.

C. Grade Adjustments:
1. Lay concrete ring on mortar bed plumb and level.  Top with mortar, plumb and level.
2. Place adjacent materials tight and smooth following design grades.

D. Frames and Grates:
1. Place frame plumb and level.
2. Mount frame on mortar bed at indicated elevation.
3. Place grate in frame securely.

3.4 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for additional requirements.

B. Perform field inspection for pipe invert elevations.

C. If inspections indicate work does not meet specified requirements, adjust work and reinspect
at no cost to Owner.

END OF SECTION
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SECTION 33 44 19
STORMWATER TREATMENT UNIT

PART 1 GENERAL

1.1 DESCRIPTION

A. Scope
1. The Contractor shall furnish all labor, equipment and materials necessary to install the

stormwater treatment unit (STU) and appurtenances specified in the Drawings and these
specifications.

1.2 RELATED REQUIREMENTS

A. Section 31 23 16 - Excavation

B. Section 31 23 23 - Fill

C. Section 33 05 61 - Concrete Manholes

D. Requirements
1. Treat 1.50 or 2.34 cfs of stormwater runoff for 80% total suspended solid removal.
2. Enhanced removal of oil and hydrocarbon pollutants anticipated from gas or diesel fuel is

required.

1.3 QUALITY ASSURANCES

A. Inspection
1. All components shall be subject to inspection by the Engineer at the place of manufacture

and/or installation.  All components are subject to be rejected or identified for repair if the
quality of materials and manufacturing do not comply with the requirements of this
specification.  Components which have been identified as defective may be subject for
repair.  Final acceptance of the component is contingent upon the discretion of the
Engineer.

B. Warranty
1. The manufacturer shall guarantee the STU components against all manufacturer

originated defects in materials or workmanship for a period of twelve (12) months from
the date the components are delivered to the owner for installation.  The manufacturer
shall be notified of repair/replacement issues in writing within the referenced warranty
period. The manufacturer shall, upon its determination of repair, correct or replace any
manufacturer originated defects identified by written notice within the referenced warranty
period.  The use of STU components shall be limited to the application for which it was
specifically designed.

C. Manufacturer’s Performance Certificate
1. The STU manufacturer shall submit to the Engineer of Record a “Manufacturer’s

Performance Certification” certifying that each STU is capable of achieving the specified
removal efficiencies as listed in these specifications.  The certification shall be supported
by independent third-party research.

1.4 SUBMITTALS

A. Shop Drawings
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1. The contractor shall prepare and submit shop drawings for the Engineer approval.  The
shop drawings shall detail horizontal and vertical dimensioning, reinforcement and joint
type and locations.

B. Calculations
1. The contractor shall submit certified testing data confirming the manufacturer stated

removal efficiencies.
2. The contractor shall prepare and submit project specific hydraulic calculations showing

the treatment capacity of the proposed unit and its ability to accommodate the specified
peak conveyance capacity.

PART 2 PRODUCTS

2.1 BASIS OF DESIGN

A. STU unit shall be:First Defense-HC manufactured by Hydro International or Cystal Clean
manufactured by Crystal Stream as specified int he Contract Documents.

B. Or Approved Equal. Bus Garage/High School Chamber System #2 pretreament Water Quality
Unit must have enhanced removalof oil and hydrocarbon pollutants anticipated from gas or
diesel fuel, as approved by design engineer.

C. Substitutions: See Section 01 60 00 - Product Requirements, for substitution procedures.

2.2 MATERIALS AND DESIGN

A. Precast Concrete Components - Precast concrete components shall conform to applicable
sections of ASTM C 478, ASTM C 857 and ASTM C 858 and the following:
1. Concrete shall achieve a minimum 28-day compressive strength of 4,000 pounds per

square-inch (psi);
2. Unless otherwise noted, the precast concrete sections shall be designed to withstand

lateral earth and AASHTO H-20 traffic loads;
3. Cement shall be Type III Portland Cement conforming to ASTM C 150;
4. Aggregates shall conform to ASTM C 33;
5. Reinforcing steel shall be deformed billet-steel bars, welded steel wire or deformed

welded steel wire conforming to ASTM A 615, A 185 or A 497, respectively;
6. Joints shall be sealed with preformed joint sealing compound conforming to ASTM C 990

and
7. Shipping of components shall not be initiated until a minimum compressive strength of

4,000 psi is attained or five (5) calendar days after fabrication has expired, whichever
occurs first.

B. Internal Components and Appurtenances - Internal Components and appurtenances shall
conform to the following:
1. Screen and support structure shall be manufactured of Type 316 and 316L stainless steel

conforming to ASTM F 1267-01;
2. Hardware shall be manufactured of Type 316 stainless steel conforming to ASTM A 320;
3. Fiberglass components shall conform to the National Bureau of Standards PS-15 and

coated with an isophalic polyester gelcoat and
4. Access system(s) conform to the following:

a. Manhole castings shall be designed to withstand AASHTO H-20 loadings and
manufactured of cast-iron conforming to ASTM A 48 Class 30.

b. Hatch systems shall be designed to withstand AASHTO H-20 loadings.  Hatch
systems not subject to direct traffic shall be manufactured of Grade 5086 aluminum. 
Hatch systems subject to direct traffic loads shall be manufactured of steel
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conforming to ASTM A 36-93a, supplied with a hot-dip galvanized finish conforming
to ASTM A 123 and access doors bolted to the frame.

2.3 PERFORMANCE

A. Removal Efficiencies
1. The STU shall be capable of achieving an 80 percent average annual reduction in the

total suspended solid load.
2. The STU shall be capable of capturing and retaining 100 percent of pollutants greater

than or equal to 2.4 millimeters (mm) regardless of the pollutant’s specific gravity (i.e.:
floatable and neutrally buoyant materials) for flows up to the device’s rated-treatment
capacity.  The STU shall be designed to retain all previously captured pollutants
addressed by this subsection under all flow conditions.

B. Hydraulic Capacity
1. The STU shall provide treatment for the water quality flow rate of 1.50 or 2.34 cfs.
2. The STU shall provide a rated-treatment capacity of 19.2 or 53.6 gpm/square feet.
3. The STU shall maintain the peak conveyance capacity of the drainage network of 18 or

20 cfs.

2.4 MANUFACTURER

A. The manufacturer of the STU shall be one that is regularly engaged in the engineering design
and production of systems deployed for the treatment of storm water runoff for at least five (5)
years and which have a history of successful production, acceptable to the Engineer.  In
accordance with the Drawings, the STU(s) shall be manufactured by an American or Canadian
based company.

PART 3 EXECUTION

3.1 HANDLING AND STORAGE

A. The contractor shall exercise care in the storage and handling of the STU components prior to
and during installation.  Any repair or replacement costs associated with events occurring after
delivery is accepted and unloading has commenced shall be born by the contractor.

3.2 INSTALLATION

A. The STU shall be installed in accordance with the manufacturer’s recommendations and
related sections of the contract documents.  The manufacturer shall provide the contractor
installation instructions and offer on-site guidance during the important stages of the
installation as identified by the manufacturer at no additional expense.  A minimum of 72 hours
notice shall be provided to the manufacturer prior to their performance of the services included
under this subsection.

B. The contractor shall fill all voids associated with lifting provisions provided by the manufacturer.
 These voids shall be filled with non-shrinking grout providing a finished surface consistent with
adjacent surfaces.  The contractor shall trim all protruding lifting provisions flush with the
adjacent concrete surface in a manner which leaves no sharp points or edges.

END OF SECTION
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SECTION 33 48 00
SUBSURFACE RETENTION SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Stormwater Retention Chambers

B. Geotextile Fabric

1.2 RELATED REQUIREMENTS

A. Section 31 23 16 - Excavation:  Excavating of trenches.

B. Section 31 23 16.13 - Trenching:  Excavating, bedding, and backfilling.

C. Section 31 23 23 - Fill:  Bedding and backfilling.

D. Section 33 05 61 - Concrete Manholes.

1.3 DEFINITIONS

A. Bedding:  Fill placed under, beside and directly over pipe, prior to subsequent backfill
operations.

1.4 REFERENCE STANDARDS

A. ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for
Sewers and Other Gravity-Flow Applications; 2018.

B. ASTM F2648 - Standard Specification for High Density Polyethylene (HDPE) Sewer Pipe and
fittings having smooth interior

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating pipe and pipe accessories  .

C. Manufacturer's Installation Instructions:  Indicate special procedures required to install
Products specified.

D. Design Calculations: Demonstrate that proposed products meet the required sizing and
structural loading requirements, including a load resistance factor design and creep analysis. 
Calculations to confirm structural adequacy shall be provided to the engineer's satisfaction.

E. Shop Drawings: Contractor shall submit detailed drawings, showing proposed system layout,
dimensions, elevations, cross section and materials.

F. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
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PART 2  PRODUCTS

2.1 MANUFACTURERS

A. ADS Advanced Drainage Systems, Stormtech; www.ads-pipe.com.

B. Lane Enterprises, Stormkeeper: www.lane-enterprises.com.

2.2 MATERIALS

A. Materials shall be suitable to support the required loading conditions and to maintain longevity
with frequent contact with stormwater flows.

B. Storm Chambers or Pipes:  Series of chambers or pipes consisting of corrugated high density
polyethylene, polyproplylene, or similar material placed within a stone bed.

C. Bedding Stone:  3/4" to 2" clean washed crushed angular stone.

D. Non-Woven Geotextile:  AASHTO M288 Class 2 Non-Woven Geotextile Fabric such as a
Mirafi 160N or approved equal.  Non-Woven Geotextile is to be used as a seperation layer
between the bedding stone and fill to prevent fines intrusion and as a filter layer over the
sediment separator chamber or pipe to prevent fines from migrating out of the chamber during
flow events.

E. Woven Geotextile:  AASHTO M288 Class 1 Woven Geotextile Fabric such as a Mirafi 600X or
approved equal.  Woven Geotextile is to be used as a stabilization layer below the sediment
separator chamber or pipe to prevent scouring of stone during cleaning and at each inlet row
to prevent scouring during storm events.

2.3 PERFORMANCE

A. Capacity:  System shall provide the minimum volume as stated on the contract documents.

B. Footprint:  System shall provide the minimum footprint as stated on the contract documents.

C. Structural Loading Capacity:  System shall be suitable for surface loading conditions and soil
bearing above system, including creep.

D. Sediment separator:  System shall provide a means of trapping sediment in water quality flow
situations and allow for maintenance of this row to ensure longevity of the system.

E. High Flow Conditions:  System shall be provided with a header system to allow for high flow
situations to be distributed across the infiltration area.

F. Bedding:  System shall be provided with a minimum of six (6) inches of stone bedding material
above and below the storage devices.  This is to be included in the maximum system depth as
shown in the contract documents.  Stone bedding material shall be provided between the
chambers or pipes in accordance with the manufacturers recommendations but not less than
six (6) inches.

2.4 QUALITY ASSURANCE

A. The manufacturer of the subsurface stormwater retention system shall be one that is regularly
engaged in the engineering design and production of stormwater systems deployed for the
management of storm water runoff for at least five (5) years and which have a history of
successful production, acceptable to the Engineer.

B. Training
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1. The Contractor and Manufacturer shall provide on-site training for the Owner's Facility
Personnel.

2. The training shall include information and hands-on instructution regarding the installation,
operation, and maintenance of the system and its components.

PART 3  EXECUTION

3.1 HANDLING AND STORAGE

A. The contractor shall exercise care in the storage and handling of the retention system
components prior to and during installation.  Any repair or replacement costs associated with
events occurring after delivery is accepted and unloading has commenced shall be born by the
contractor.

3.2 INSTALLATION

A. The subsurface system shall be installed in accordance with the manufacturer’s
recommendations and related sections of the contract documents.  The manufacturer shall
provide the contractor installation instructions and offer on-site guidance during the important
stages of the installation as identified by the manufacturer at no additional expense.  A
minimum of 72 hours notice shall be provided to the manufacturer prior to their performance of
the services included under this subsection.

END OF SECTION
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SECTION 33 51 13
GASOLINE AND DIESEL FUEL DISTRIBUTION SYSTEM

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Piping.

B. Valves.

C. Horizontal insulated, steel ASTs.

D. Liquid level gauge systems.

E. Leak detection and monitoring systems.

F. Gasoline and Diesel Fuel Dispensers.

G. Gasoline and Diesel Fuel Site Controller and Pump Control Terminal.

1.2 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete.

B. Section 09 91 13 - Exterior Painting.

C. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.

D. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

1.3 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

B. ASME B1.20.1 - Pipe Threads, General Purpose (Inch); 2013 (Reaffirmed 2018).

C. ASME B16.11 - Forged Fittings, Socket-welding and Threaded; 2016 (Errata 2017).

D. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2016.

E. ASME B16.39 - Malleable Iron Threaded Pipe Unions Classes 150, 250, and 300; 2014.

F. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch
Standard; 2017.

G. ASME B31.3 - Process Piping; 2018.

H. ASME B31.4 - Pipeline Transportation Systems for Liquids and Slurries; 2016.

I. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2019.

J. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2018.

K. ASTM B61 - Standard Specification for Steam or Valve Bronze Castings; 2015.

L. ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings; 2017.
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M. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010.

N. MSS SP-70 - Cast Iron Gate Valves, Flanged and Threaded Ends; 2011.

O. MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends; 2018.

P. MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General Service; 2010a.

Q. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; 2013.

R. NFPA 30 - Flammable and Combustible Liquids Code; 2018.

S. NFPA 30A - Code for Motor Fuel Dispensing Facilities and Repair Garages.

T. NFPA 31 - Standard for the Installation of Oil Burning Equipment; 2018.

U. UL 1238 - Standard for Control Equipment for Use with Flammable Liquid Dispensing Devices.

V. NFPA 780 - Standard for the Installation of Lightning Protection Systems; 2017.

W. UL 142 - Steel Aboveground Tanks for Flammable and Combustible Liquids; Current Edition,
Including All Revisions.

X. UL 2085 - Protected Aboveground Tanks for Flammable and Combustible Liquids; Current
Edition, Including All Revisions.

Y. UL 353 - Standard for Limit Controls.

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

AA. UL 508 - Industrial Control Equipment; Current Edition, Including All Revisions.

AB. UL 79 - Standard for Power-Operated Pumps for Petroleum Dispensing Products.

AC. UL 842 - Standard for Valves for Flammable Fluids.

AD. UL 971 - Standard for Nonmetallic Underground Piping For Flammable Liquids.

1.4 DEFINITIONS

A. Diesel Fuel: Includes diesel fuel for automotive diesel engines.

B. Dispenser: Gasoline or Diesel fuel dispensing terminal unit with hose(s) and nozzle(s).

C. Fuel Control System: Dual Card terminal used for fleet fueling, monitoring, and recording
actions at Gasoline or Diesel fuel dispensing terminal units. Includes pump control terminal,
printers, fuel site controller, and PC.

D. Gasoline Fuel: Includes gasoline fuel (Regular) for automotive gas engines

E. Pumps: Submerged tank mounted turbine pumps use to pressurized fuel flow to dispensers.

F. Tank Gauging System: Automatic AST gauging system capable of monitoring tanks, tank
inventory, interstitial spaces, containment sumps for leaks, alarms

G. The following are industry abbreviations for storage tanks:
1. AST: Aboveground storage tank.
2. FRP: Glass-fiber-reinforced plastic.
3. UST: Underground storage tank.

H. The following are industrial abbreviations for plastic piping materials:
1. PE: Polyethylene plastic.
2. PTFE: Polytetrafluoroethylene plastic.
3. RTRF: Glass-fiber-reinforced thermosetting resin fitting.
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4. RTRP: Glass-fiber-reinforced thermosetting resin pipe.
5. TFE: Tetrafluoroethylene plastic.

1.5 PERFORMANCE REQUIREMENTS

A. Minimum test pressure ratings for fuel oil storage tanks are the following:
1. Inner Tank, 12 Foot and Larger Diameter: 3 psig.
2. Containment Shell, 12 Foot and Larger Diameter: 3 psig.

B. Minimum working pressure ratings for piping are the following, unless otherwise indicated:
1. Gasoline and Diesel Fuel Distribution Piping: 150 psig.
2. Gasoline and Diesel Fuel Double Contained Piping:

a. Carrier Pipe: 150 psig.
b. Secondary Containment Conduit: 5 psig.

3. Vent, Gauge, and Fill Piping Minimum Working Pressure Rating: 100 psig.

C. Seismic Performance: Provide AST supports capable of withstanding the effects of earthquake
motions determined according to ASCE 7, "Minimum Design Loads for Buildings and Other
Structures": Section 9, "Earthquake Loads."

1.6 SUBMITTALS

A. Product Data:
1. Gasoline and diesel fuel storage tank accessories.
2. Valves, fill ports, connections, and all system accessories.
3. Gasoline and diesel fuel storage tank piping specialties.
4. Other accessories and product data as necessary.

B. Shop Drawings: For AST supports and anchors. Include plans, elevations, sections, and
details.
1. Wiring Diagrams: Power, signal, and control wiring.

C. Welding certificates.

D. Installer's qualification Statement.

E. Warranties: Special warranties specified in this Section.

1.7 QUALITY ASSURANCE

A. Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel
Code: Section IX.

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

C. Comply with ASME B31.3 and ASME B31.4 "Process Piping," for fuel system piping.

D. Comply with NFPA 30 - Flammable and Combustible Liquids Code, and NFPA 30A - Code for
Motor Fuel Dispensing Facilities and Repair Garages, for design, construction, installation,
testing, and inspection of fuel distribution systems.

E. Comply with requirements of the EPA and NYDEC environmental protection authorities having
jurisdiction. Include recording of fuel storage tanks and monitoring of tanks and piping.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Lift and support fuel storage tanks only at designated lifting or supporting points, as required by
tank manufacturer.
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B. Prepare fuel storage tanks and accessories for relocation as follows:
1. Ensure that units are dry and internally protected against rust and corrosion.
2. Protect fuel oil storage tank accessories and piping connections against damage.

C. Store plastic pipes protected from direct sunlight. Support pipes to prevent sagging and
bending.

1.9 PROJECT CONDITIONS

A. Contractor to locate existing utility locations. Contact utility locating service for area where
Project is located.

B. Contractor responsible for stakeout of new work.

PART 2 PRODUCTS

2.1 PIPES, TUBES, AND FITTINGS

A. General: Refer to Part 3; Piping Applications, for applications of pipe, tube, fitting, and joining
materials.

B. Steel Pipe: ASTM A53/A53M, Schedule 40, Type S or E, Grade A or B, black.
1. Steel Welding Fittings: ASTM A234/A234M, seamless or welded; ASME B 16.9, butt

welding type or ASME B16.11, socket welding type.
2. Steel Threaded Fittings: ASME B16.11, with threads according to ASME B1.20.1.
3. Steel Flanges and Flanged Fittings: ASME B16.5.
4. Malleable Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern, with threads

according to ASME B1.20.1.
5. Malleable Iron Unions: ASME B16.39, Class 150. Include brass-to-iron seat, ground joint,

and threads according to ASME B1.20.1.

C. Transition Couplings:
1. Aboveground, Gasoline and Diesel Fuel Piping: Manufactured coupling or fitting or

companion flanges same size as, with pressure rating at least equal to and ends
compatible with, piping to be joined.

D. Flexible Connectors: UL listed, flexible piping 96 inches or less in length.
1. Metallic Connectors: For connection to gasoline and diesel fuel tanks and/or underground

piping and sumps according to UL application listing.
a. Manufacturers:

1) FLEX-ING, Inc.
2) Hose Master, Inc.
3) Jackson Industries.
4) Teleflex Fluid Systems, Inc.
5) Titeflex Corporation.
6) American Polymer Technology, Inc.

2. Nonmetallic Connectors: For connection to underground piping or underground sumps.
a. Manufacturers:

1) Hose Master, Inc.
2) Teleflex Fluid Systems, Inc.
3) Titeflex Corporation.
4) American Polymer Technology, Inc.

E. Flexible Metal Hoses: UL 536, with 100 psig minimum pressure rating.
1. Manufacturers:
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a. American Flexible Hose Co., Inc.
b. Or approved equal

F. Flexible Pipe Connectors: Flexible metal hose.
1. Manufacturers:

a. Anamet Inc.
b. Flex-Hose Co., Inc.
c. Flexicraft Industries.
d. Flex~Pression Ltd.
e. Hyspan Precision Products, Inc.
f. Mercer Rubber Company.
g. Metraflex, Inc.
h. Proco Products, Inc.
i. Unaflex Inc.
j. Or approved equal

2. Bronze Hose Flexible Pipe Connectors: Corrugated bronze tubing with bronze wire braid
covering and ends brazed to inner tubing.
a. Working-Pressure Rating: 200 psig, minimum.
b. End Connections NPS 2 and Smaller: Threaded copper pipe or plain end copper

tube.
c. End Connections NPS 2-1/2 and Larger: Flanged copper alloy.

3. Stainless Steel Hose/Stainless Steel Pipe, Flexible Pipe Connectors:    Corrugated
stainless steel tubing with stainless steel wire braid covering and ends welded to inner
tubing.
a. Working Pressure Rating: 200 psig, minimum.
b. End Connections NPS 2 and Smaller: Threaded stainless steel pipe nipple.
c. End Connections NPS 2-1/2 and Larger: Flanged stainless steel nipple.

2.2 VALVES

A. Bronze Gate Valves: MSS SP-80, Type 2, Class 200. Include ends threaded according to
ASME B1.20.1. Valves with solder ends may be furnished for use with copper tube.

B. Bronze Ball Valves: MSS SP-110, 3-piece bolted body; 400 psig minimum, WOG, nonshock,
working pressure rating. Include full port, cast bronze, chrome plated bronze ball; PTFE seats;
lever handle; and threaded ends according to ASME B 1.20.1. Valves with solder ends may be
furnished for use with copper tube.

C. Bronze Check Valves: MSS SP-80, Type 3, Class 200. Include ends threaded according to
ASME B1.20.1. Valves with solder ends may be furnished for use with copper tube.

D. Bronze Vertical Ball Check Valves: ASTM B61 or ASTM B62, 2-piece construction; and 400
psig WOG, nonshock, working-pressure rating. Include integral bronze seats, replaceable
stainless-steel ball, and threaded ends according to ASME B1.20.1ASME B1.20.1.

E. Cast-Iron Gate Valves: MSS SP-70, Type I, Class 250. Include OT construction, all bronze
trim, and flanged ends.

F. Steel Ball Valves: MSS SP-72; full port, chrome plated steel ball; TFE seats; and flanged ends.

G. Cast Iron Check Valves: MSS SP-71, Type I, Class 250. Include flanged ends.

H. UL Valves: UL 842, listed for fuel oil service.

I. Special Purpose, General Duty Valves: Valves made in shape or configuration for specific fuel
oil service and complying with requirements of fuel gas code.
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2.3 INSULATED, STEEL, DOUBLE WALL, GASOLINE AND DIESEL AST

A. Existing diesel and gasoline fuel tanks to be reused and relocated.

2.4 FUEL MANAGEMENT SYSTEM

A. General:
1. Existing diesel tank fuel management system (Gas Boy) card reader control to be

relocated with tanks.
2. Provide all required interconnecting Power and Control wiring between Pump Control

Terminal, Fuel Site Controller, Garage Building, and Fuel Pumps per all applicable codes.

2.5 FUEL DISPENSERS

A. Existing dispenser(s) and all associated appurtenances to be reused.

B. Existing dispenser must be made to communicate with existing fuel management software
with relocated system.

2.6 AST ACCESSORIES (GASOLINE AND DIESEL)

A. Glavanized threaded pipe connection fittings on top of tank, for fill, supply (submersible fuel
pump), return, tank primary vent and secondary vent, interstitial space primary vent and
secondary vent, interstitial space sensors and gaging.    Include cast iron plugs for pressure
relief, sounding, shipping. Duplicate connections required for gasoline and diesel tank AST
sections.

B. Supply Tube: Extension of supply piping fitting into tank, terminating 6 inches (150 mm) above
tank bottom and cut at a 45 degree angle (1:1 slope).

C. Sounding and Gauge Tubes: Extension of fitting into tank, terminating 6 inches (150 mm)
above tank bottom and cut at a 45 degree angle ( 1:1 slope).

D. Morrison clock gauge, battery operated with overfill alarm connected model 918 series 2.

E. Reuse existing remote fill spill container attaced to diesel tank.

2.7 FUEL STORAGE TANK PUMPS

A. Existing tank pumps to be reused.
1. Controls for Pumps Supplying Gasoline and Diesel Fuel Dispensers:

Pump controller panel, complying with UL 353 and UL 508 arid with terminals for
connections to Gasoline and Diesel fuel dispenser.

2. Vacuum Breakers: For installation in pump discharge piping.
3. Mechanical Line Leak Detectors: UL listed device, made by fuel pump manufacturer for

control and shutdown of Gasoline and Diesel fuel flow during piping leaks and for
installation with Gasoline and Diesel pump in pump discharge piping. Select detector
model appropriate for fuel system type piping material. Include attachments and tubing.

4. Emergency disconnect placed on exterior of building for shutdown of all fuel pumps in
case of emergency.

2.8 LEAK DETECTION AND MONITORING SYSTEMS

A. Existing OMNTEC fuel leak detection and monitoring system to be reused.

B. Sensors shall be installed in interstitial spaces of diesel and gas tanks.

C. System display shall be installed in new bus garage building per Contract Documents with hard
wire connection between tank, sensors and display unit.
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2.9 SOURCE QUALITY CONTROL

A. Test and inspect storage tanks after relocation according to the following:
1. Horizontal, Double Wall Steel ASTs: UL 142, STI F921, and STI R931.
2. Horizontal, Concrete Vaulted and/or Insulated, Steel ASTs: UL 142 and UL 2085.

B. Verification of Performance: Rate fuel systems storage tank according to applicable standards.

PART 3 EXECUTION

3.1 EARTHWORK

A. Refer to Division 31 - Earthwork section for excavating, trenching, and backfilling.

3.2 PIPING APPLICATIONS

A. Use flanges, unions, transition and special fittings, and valves with pressure ratings same as
or higher than system's pressure rating in aboveground and containment sump applications,
unless otherwise indicated.

B. Aboveground, Gasoline and Diesel system Piping: Use any of the following piping materials for
each size range:
1. NPS 2 and Smaller: Steel pipe, steel welding fittings, and welded joints.
2. NPS 2 and Smaller: Steel pipe, steel or malleable iron threaded fittings, and threaded

joints.
3. NPS 2-1/2 to NPS 4: Steel pipe, steel welding fittings, and welded joints.
4. NPS 2-1/2 to NPS 4: Steel pipe, steel or malleable iron threaded fittings, and threaded

joints.
5. NPS 5 and NPS 6: Steel pipe, steel welding fittings, and welded joints.

3.3 VALVE APPLICATIONS

A. Where specific valve types are not indicated, the following requirements apply:
1. Shutoff Duty: Use gate or ball valves.
2. Throttling Duty: Use ball valves.

3.4 PIPING INSTALLATION

A. Install piping free of sags and bends.

B. Locate groups of pipes parallel to each other, spaced to permit valve servicing.

C. Install fittings the changes in direction and branch connections.

D. Install reductions in pipe sizes using eccentric reducer fittings. Install fitting with level side
down.

E. Install flexible swing joints at piping connections to AST.

F. Install flexible pipe connectors at piping connections to ASTs and vibration producing
equipment. Use according to the following applications:
1. Steel Piping: Stainless steel hose, flexible connectors.
2. Copper Tubing: Bronze hose, flexible connectors.
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3.5 VALVE INSTALLATION

A. Install valves in accessible locations. Protect valves from physical damage, and install metal
tag attached with metal chain indicating fuel piping systems.

3.6 GASOLINE AND DIESEL, DOUBLE WALL, AST INSTALLATION

A. Install ASTs according to manufacturer's written instructions and standards specified.

B. Install tank bases and supports.

C. Set tanks on bases and supports.

D. Install piping connections and vent fittings.

E. Install tank grounding and bonding connections in accordance with NFPA 30 and NFPA 780.

F. Install tank leak detection and monitoring devices.

G. Install insulated and concrete vaulted steel ASTs according to STI R912 and STI R942.

H. AST shall be protected with 6-inch steel pipe bollards filled with concrete, with rust inhibiting
coating on entire exterior surface.  See Contract Documents.

3.7 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.

C. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to
each piece of equipment having threaded pipe connection.

D. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final
connection to each piece of equipment having flanged pipe connection.

E. Ground equipment according to Section 26 05 26 - Grounding and Bonding for Electrical
Systems.

F. Connect wiring according to Section 26 05 19 - Low-Voltage Electrical Power Conductors and
Cables.

G. Tighten electrical connectors and terminals according to manufacturer's published torque
tightening values. If manufacturer's torque values are not indicated, use those specified in UL
486A-486B.

3.8 CONCRETE BASES

A. Construct concrete tank and equipment bases according to supported tank and equipment
manufacturer's setting templates for anchor bolt and tie locations. Use 4,000 psi, 28 day,
compressive strength concrete.

B. See Section 03 30 00 - Cast-in-Place Concrete for formwork, reinforcement, and concrete.

3.9 LIQUID LEVEL GAUGE SYSTEM INSTALLATION

A. Install liquid level gauge systems according to manufacturer's written instructions. Locate
panel inside building where indicated.
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3.10 LEAK DETECTION AND MONITORING SYSTEM INSTALLATION

A. Install leak detection and monitoring systems according to manufacturer's written instructions.
Install alarm panel inside building where indicated.
1. Double Wall Fuel Storage Tanks: Install probes or use factory installed integral probes in

interstitial space.
2. Install liquid level gauge systems according to manufacturer's written instructions.

3.11 LABELING AND IDENTIFYING

A. Equipment Nameplates and Signs: Install engraved plastic laminate equipment nameplates
and signs on each AST.
1. Text: In addition to identifying unit, distinguish between multiple units, inform operator of

operational requirements, indicate safety and emergency precautions, and warn of
hazards and improper operations.

2. "NO Smoking" and "Stop Motor" signs (2 each) shall be posted in plain sight of each
dispenser.

3. "Emergency Disconnect" signs (2) shall be posed in plain sight of each dispenser to
indicate location of emergency disconnect switches. Two (2) Disconnect switches shall be
located according NYSDEC distance requirements.

4. Contents of the tank shall be identified on the tank, fill pipes, fill ports, etc. shall be
labeled.
a. Replace existing required labels that have deteriorated due to cracking, fading,

peeling, or other damage.

3.12 FIELD PAINTING OF ABOVE GROUND PIPING

A. See Section 09 91 13 - Exterior Painting, for preparation and painting procedures.

B. Paint exposed metal piping, valves, and piping specialties except units with factory applied
paint or protective coating. Color per code.

C. Steel Piping: Prepare surface of aboveground steel piping and apply painting systems
according to specifications in Division 09 Section "High Performance Coatings" for severe
environment high gloss finish for ferrous metal. Color per code.

3.13 FIELD QUALITY CONTROL

A. Perform field tests on underground piping and containment sumps before backfilling.

B. Perform the following field tests and inspections and prepare test reports:
1. Test Gasoline and Diesel piping according to NFPA 30, "Piping Systems" Chapter on

testing or NFPA 31, "Piping, Pumps, and Valves" Chapter on tests of piping.
2. Test AST Double Wall tanks(Gasoline and Diesel) according to NFPA 30, "Tank Storage"

Chapter on testing and maintenance or NFPA 31, "Tank Storage" Chapter on testing and
maintenance.

3. Test liquid level gauge systems for accuracy by manually measuring fuel levels at not less
than three different depths while filling tank and checking against gauge indication.

C. Test leak detection and monitoring systems for accuracy by manually operating sensors and
checking against alarm panel indication.
1. Remove and replace units and retest as specified above.

3.14 ADJUSTING

A. Adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
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3.15 DEMONSTRATION

A. See Section 01 70 00 - Execution and Closeout Requirements for Demonstration and Training
requirements.

END OF SECTION
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