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SECTION 024200
SELECTIVE DEMOLITION WITH KAFB SUPPLEMENT

PART 1 GENERAL
1.01 SUMMARY

A. Section Includes: Demolition and removal of selected portions of building or structure.
1.02 DEFINITIONS

A. Remove:  Detach items from existing construction and legally dispose of them off-site unless
indicated to be removed and salvaged or removed and reinstalled.

B. Remove and Reinstall:  Detach items from existing construction, prepare for reuse, and reinstall
where indicated.

C. Existing to Remain:  Existing items of construction that are not to be permanently removed and
that are not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

D. Preinstallation Meetings
E. Predemolition Conference:  Conduct conference at Project site.

1.03 INFORMATIONAL SUBMITTALS
A. For refrigerant- BOS/CE Technicians will remove and store all refrigerant.
B. Predemolition Photographs or Video:  Submit before Work begins.

1.04 CLOSEOUT SUBMITTALS
A. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility

licensed to accept hazardous wastes.
1.05 FIELD CONDITIONS

A. Conditions existing at time of inspection for bidding purpose will be maintained by The 
Government as far as practical.
1. Before selective demolition, The Government will remove the following items:

a. Add items as directed.
B. Notify The Government Contracting Officer and BOS/CE Construction Manager of 

discrepancies between existing conditions and Drawings before proceeding with selective 
demolition.

C. Hazardous Materials:  It is/is not expected that hazardous materials will be encountered in the 
Work.
1. Hazardous materials will be removed by The Government before start of the Work. Unless 

specifically stated as part of the project.
2. If suspected hazardous materials are encountered, do not disturb; immediately notify The 

Government Contracting Officer and BOS/CE Construction Manager. Hazardous materials 
will be removed by The Government under a separate contract.

D. Storage or sale of removed items or materials on-site is not permitted.
E. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against 

damage during selective demolition operations. Maintain fire-protection facilities in service 
during selective demolition operations.

PART 2 PRODUCTS
2.01 PEFORMANCE REQUIREMENTS

A. Regulatory Requirements:  Comply with governing EPA notification regulations before
beginning selective demolition.  Comply with hauling and disposal regulations of authorities
having jurisdiction.

B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241.
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PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that utilities have been disconnected and capped before starting selective demolition
operations.

B. Survey existing conditions and correlate with requirements indicated to determine extent of
selective demolition required.

C. When unanticipated mechanical, electrical, or structural elements that conflict with intended
function or design are encountered, investigate and measure the nature and extent of conflict.
Promptly submit a written report to Contracting Officer.

3.02 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
A. Existing Services/Systems to Remain:  Maintain services/systems indicated to remain and

protect them against damage.
1. Comply with requirements for existing services/systems interruptions specified in the

Statement of Work.
B. Existing Services/Systems to Be Removed, Relocated, or Abandoned:  Locate, identify,

disconnect, and seal or cap off indicated utility services and mechanical/electrical systems
serving areas to be selectively demolished.
1. Arrange to shut off indicated utilities with utility companies.
2. If services/systems are required to be removed, relocated, or abandoned, provide

temporary services/systems that bypass area of selective demolition and that maintain
continuity of services/systems to other parts of building.

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC
systems, equipment, and components indicated to be removed.
a. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or

plug remaining piping with same or compatible piping material.
b. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or

compatible piping material.
c. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
d. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and
make equipment operational.

e. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove
equipment and deliver to The Government.

f. Ducts to Be Removed:  Remove portion of ducts indicated to be removed and plug
remaining ducts with same or compatible ductwork material.

g. Ducts to Be Abandoned in Place:  Cap or plug ducts with same or compatible
ductwork material.

C. Refrigerant:  Remove refrigerant from mechanical equipment to be selectively demolished
according to 40 CFR 82 and regulations of authorities having jurisdiction.

3.03 PREPARATION
A. Temporary Shoring:  Provide and maintain shoring, bracing, and structural supports as required

to preserve stability and prevent movement, settlement, or collapse of construction and finishes
to remain, and to prevent unexpected or uncontrolled movement or collapse of construction
being demolished.

3.04 SELECTIVE DEMOLITION, GENERAL
A. General:  Demolish and remove existing construction only to the extent required by new

construction and as indicated.  Use methods required to complete the Work within limitations of
governing regulations and as follows:
1. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use

cutting methods least likely to damage construction to remain or adjoining construction.
Use hand tools or small power tools designed for sawing or grinding, not hammering and

chopping, to minimize disturbance of adjacent surfaces.  Temporarily cover openings to
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remain.
2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring

existing finished surfaces.
3. Do not use cutting torches until work area is cleared of flammable materials.  At concealed

spaces, such as duct and pipe interiors, verify condition and contents of hidden space
before starting flame-cutting operations.  Maintain fire watch and portable fire-suppression
devices during flame-cutting operations.

4. Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

5. Dispose of demolished items and materials promptly.
B. Removed and Reinstalled Items:

1. Clean and repair items to functional condition adequate for intended reuse.
2. Pack or crate items after cleaning and repairing.  Identify contents of containers.
3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated.  Comply with installation requirements for new

materials and equipment.  Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.

C. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling
during selective demolition.  When permitted by the Contracting Officer, items may be removed
to a suitable, protected storage location during selective demolition and cleaned and reinstalled
in their original locations after selective demolition operations are complete.

3.05 DISPOSAL OF DEMOLISHED MATERIALS
A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, 

or otherwise indicated to remain The Government's property, remove demolished materials 
from Project site and legally dispose of them in an EPA-approved landfill.
1. Do not allow demolished materials to accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas.
3. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent.

B. Burning:  Do not burn demolished materials.
C. Disposal:  Transport demolished materials off The Government's property and legally dispose 

of them.

3.06 CLEANING
A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective

demolition operations.  Return adjacent areas to condition existing before selective demolition
operations began.

END OF SECTION
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SECTION 030516
UNDERSLAB VAPOR BARRIER - STEGO

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sheet vapor barrier under concrete slabs on grade.
1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Preparation of subgrade, granular fill, placement of
concrete.

1.03 REFERENCE STANDARDS
A. ASTM E1643 - Standard Practice for Selection, Design, Installation and Inspection of Water

Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs 2018a.
B. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with

Soil or Granular Fill under Concrete Slabs 2017.
1.04 SUBMITTALS

A. Product Data:  Submit manufacturers' data on manufactured products.
B. Samples:  Submit samples of underslab vapor barrier to be used.
C. Manufacturer's Installation Instructions:  Indicate installation procedures and interface required

with adjacent construction.
PART 2  PRODUCTS
2.01 MATERIALS

A. Underslab Vapor Barrier:
1. Water Vapor Permeance:  Not more than 0.010 perms, maximum.
2. Complying with ASTM E1745 Class A.
3. Thickness:  15 mils.
4. Manufacturers:

a. Stego Industries LLC; Stego Wrap Vapor Barrier (15-mil):
www.stegoindustries.com/#sle.

b. Raven Industries; Vaporblock VB15 (15 mil blue); www.ravenind.com.
c. Insulation Solutions; Viper II (15 mil blue); insulationsolutions.com.
d. Xtreme Vapor Barrier as manufactured by Tex-Trude
e. Or Approved Equal

B. Accessory Products:  Vapor barrier manufacturer's recommended tape, adhesive, mastic, etc.,
for sealing seams and penetrations in vapor barrier.
1. Seam Tape:

a. Water Vapor Transmission Rate: ASTM E 96, 0.3 perms or lower
b. Stego Industries LLC; Stego Tape Or Equal.

2. Vapor Proofing Mastic:
a. Water Vapor Transmission Rate: ASTM E 96, 0.3 perms or lower
b. Stego Industries LLC; Stego Mastic Or Equal.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surface over which vapor barrier is to be installed is complete and ready before
proceeding with installation of vapor barrier.

3.02 INSTALLATION
A. Install vapor barrier in accordance with manufacturer's instructions and ASTM E1643.
B. Install vapor barrier under interior slabs on grade; lap sheet over footings and seal to

foundation walls.
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C. Unroll vapor barrier with the longest dimension parallel with the direction of the pour.
D. Lap joints minimum 6 inches and seal with manufacturer's approved tape.
E. Seal joints, seams and penetrations watertight with manufacturer's recommended products and

follow manufacturer's written instructions.
F. No penetration of vapor barrier is allowed except for reinforcing steel and permanent utilities.
G. Repair damaged vapor retarder before covering with other materials. Repair damaged areasby

cutting patches of vapor retarder, overlapping dmaged area 6 inches minimum and taping all
four sides with tape.

END OF SECTION
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SECTION 031000
CONCRETE FORMING AND ACCESSORIES

PART 1 - GENERAL
1.01 RELATED SECTIONS

A. Section 032000 - Concrete Reinforcing.
B. Section 033000 - Cast-in-Place Concrete.

1.02 REFERENCES
A. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials.
B. ACI 301 - Standard Specifications for Structural Concrete.
C. ACI 318 - Building Code Requirements for Structural Concrete.
D. ACI 347 - Guide to Formwork for Concrete.
E. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving

and Structural Construction (Nonextruding and Resilient Bituminous Types).
F. ASTM E1643 - Standard Practice for Selection, Design, Installation, and Inspection of Water

Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs.
G. ASTM E1745 - Standard Specification for Water Vapor Retarders Used in Contact with Soil or

Granular Fill Under Concrete Slabs.
H. ASTM E1993 - Standard Specification for Bituminous Water Vapor Retarders Used in Contact

with Soil or Granular Fill Under Concrete Slabs.
I. ASTM F1249 - Standard Test Method for Water Vapor Transmission Rate Through Plastic Film

and Sheeting Using a Modulated Infrared Sensor.
1.03 SUBMITTALS

A. Submit locations of construction joints in framed construction for approval.
B. Submit manufacturer’s data for:
C. Expansion/Isolation Joint Filler.
D. Waterstops.

1. Submit formwork shop drawings signed and sealed by an engineer licensed in the Project
state. Shop Drawings should include stripping and reshoring procedure with indication of
time period required between placement of concrete and removal of formwork.

1.04 DESIGN OF FORMWORK
A. Design of formwork, shoring, and reshoring and its removal is the Contractor's responsibility.
B. Design of formwork, shoring, and reshoring shall conform to ACI 117, ACI 301, ACI 318, and

ACI 347.
C. Design formwork in a manner such that existing or new construction is not overloaded.
D. Formwork shall be designed by an engineer licensed in the Project state.

PART 2 - PRODUCTS
2.01 FORM MATERIALS

A. Form Material: Wood, plywood, metal, fiberglass or a combination of these, with sufficient
strength to prevent distortion.

B. Form Definitions
C. Standard Forms: No form-facing material required. Standard forms are acceptable everywhere

except for Architectural Concrete elements.
D. Architectural Concrete Forms: Form-facing material shall be plywood, tempered concrete-form-

grade hardboard, metal (unrusted) or plastic that will produce a smooth, uniform texture on the
concrete. Do not use form-facing material with raised grain, torn edges, worn edges, patches,
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dents, or other defects that will impair the texture of the exposed concrete surfaces. Intent is
that when the forms are removed, the exposed concrete surfaces will be free from all
blemishes. Architectural concrete forms are required for all concrete elements indicated as
Architectural Concrete.

2.02 FORMWORK ACCESSORIES
A. Formwork Accessories: Commercially manufactured products, including ties and hangers. Do

not use nonfabricated wire form ties.
2.03 FORM RELEASE AGENT

A. Form release agent shall not bond with, stain, nor adversely affect concrete surfaces.
2.04 VAPOR RETARDER

A. Refer to Division 7 Section “Vapor Retarders”.
2.05 EXPANSION / ISOLATION JOINT FILLER

A. Expansion/Isolation Joint Filler: ASTM D1751, asphalt impregnated premolded fiberboard, 1/4-
inch thick by full thickness of slab or joint, unless indicated otherwise in the Structural Drawings.

2.06 CONSTRUCTION JOINTS
A. Slabs-On-Grade: Steel plate dowel (1/4-inch thick) such as manufactured by PNA Construction

Technologies, Inc., Greenstreak Group, Inc., or approved equal.
B. Plate Thickness: 1/4-inch thick for slabs up to 6 inches in thickness; 3/8-inch for slabs over 6

inches and up to 8 inches in thickness; 3/4-inch thick for slabs over 8 inches in thickness and
up to 12 inches in thickness.

2.07 WATERSTOPS
A. Waterstops at construction joints and contraction joints indicated in the Structural Drawings

shall be sized to suit the joints.
2.08 DOVETAIL ANCHORS

A. Dovetail Anchors: 22 gage galvanized steel dovetail anchoring slots with filler strips and 16
gage galvanized dovetail anchors, comparable to the Dur-O-Wal D/A 131 seismic dovetail
anchor assembly (or approved equal), unless otherwise noted in Structural Drawings.

PART 3 - EXECUTION
3.01 GENERAL

A. Erect formwork in accordance with ACI 301 and ACI 347.
B. Finished work shall comply with tolerances of ACI 117.
C. Provide 3/4-inch chamfer at all formed corners.

3.02 FOUNDATION ELEMENTS
A. Form foundation elements if soil or other conditions are such that earth trench forms are

unsuitable.
B. Sides of perimeter grade beams, foundation walls, and turned-down slabs shall be formed.
C. Maintain minimum coverage of reinforcing steel as indicated in Structural Drawings.

3.03 VAPOR RETARDER
A. Where indicated on Structural Drawings, place vapor retarder over granular subbase and

behind expansion / isolation joints at walls. Place electrical conduits and ducts in granular
subbase.

B. Refer to Division 7 Section “Vapor Retarders”.
3.04 FORM PREPARATION

A. Seal form joints to prevent leakage.
B. Thoroughly clean forms and adjacent surfaces to receive concrete. Remove chips, wood,

sawdust, dirt or other debris just before concrete is placed.
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C. Before reinforcement is placed, coat contact surfaces of form with form release agent in
accordance with manufacturer’s recommendations. Do not allow excess form release agent to
accumulate in forms or come in contact with concrete surfaces against which fresh concrete will
be placed.

3.05 INSERTS AND EMBEDMENT ITEMS
A. Install and secure in position required inserts, embeds, hangers, sleeves, anchors, and nailers.
B. Locate anchor bolts/rods in position in accordance with approved setting drawings and secure

to prevent displacement during concrete placement.
3.06 PROVISIONS FOR OTHER TRADES

A. Install openings in concrete formwork to accommodate work of other trades. Determine size
and location of openings and recesses from trades requiring such items. Obtain approval from
Structural Engineer for openings not shown in Structural Drawings.

B. Accurately place and securely support items built into forms.
3.07 CONSTRUCTION JOINTS

A. Slabs-On-Grade: Install steel plate dowels in accordance with manufacturer’s
recommendations. Place plate dowels at mid-depth of slab (+/-1/4-inch), unless noted
otherwise in the Structural Drawings.

B. Framed Construction:
C. Install construction joints in accordance with ACI 318.
D. Obtain Architect/Structural Engineer and/or Contracting Officer's prior approval for use and

location of joints.
E. Provide 1½-inch deep key-type construction joints at end of each placement for framed slabs,

beams, walls, and footings. Bevel forms for easy removal.
F. Remove loose particles and latency from surface prior to placing the next lift. Chip the surface

to a depth sufficient to expose sound concrete.
3.08 WATERSTOPS

A. Install PVC waterstops in accordance with manufacturer’s recommendations.
3.09 DOVETAILS

A. Install continuous vertical dovetail anchoring slots with filler strips at intersections of concrete
and masonry walls unless indicated otherwise on Drawings.

3.10 FORMWORK REMOVAL
A. Remove formwork carefully in such manner and at such time as to ensure complete safety of

structure. Do not remove formwork, shoring, or reshoring until members have acquired
sufficient strength to support their weight and the load thereon safely.

B. For conventionally reinforced framed slabs, formwork shall remain in place for a minimum of 5
days after concrete placement.

3.11 FINISHES OF FORMED SURFACES
A. Standard Form Finish: Patch tie holes and defects. Chip or rub off fins exceeding 1/4 inch in

height. Leave surface with the texture imparted by the forms.
END OF SECTION
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SECTION 032000
CONCRETE REINFORCING

PART 1 - GENERAL
1.01 RELATED SECTIONS

A. Section 031000 - Concrete Forming and Accessories.
B. Section 033000 - Cast-in-Place Concrete.

1.02 REFERENCES
A. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials.
B. ACI 301 - Standard Specifications for Structural Concrete.
C. ACI 315 - Details and Detailing of Concrete Reinforcement.
D. ACI 318 - Building Code Requirements for Structural Concrete.
E. ASTM A185 - Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete

Reinforcement.
F. ASTM A615 - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete

Reinforcement.
G. ASTM A706 - Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete

Reinforcement.
H. AWS D1.4 - Structural Weld Code - Reinforcing Steel.
I. AWS D12.1 - Recommended Practices for Welding Reinforcing Steel Metal Inserts, and

Connections in Reinforced Concrete Construction.
J. CRSI - Manual of Standard Practice.

1.03 SUBMITTALS
A. Refer to Structural Quality Assurance Plan in the Structural Drawings for additional submittal

requirements.
B. Shop Drawings:
C. Notify Structural Engineer prior to detailing reinforcing steel shop drawings.
D. Indicate size, spacing, location and quantities of reinforcing steel and wire fabric, bending and

cutting schedules, splice lengths, stirrup spacing, supporting and spacing devices. Detail
reinforcing steel in accordance with ACI 315 and CRSI Standards.

E. Written description of reinforcement without adequate sections, elevations, and details is not
acceptable.

F. Reproduction of Structural Drawings for shop drawings is not permitted. Electronic drawing files
will not be provided to the Contractor.

G. Submit manufacturer's data for tension and compression splicers.
1.04 QUALITY ASSURANCE

A. Refer to the Structural Quality Assurance Plan in the Structural Drawings.
1.05 STORAGE AND PROTECTING

A. Store reinforcing steel above ground so that it remains clean.  Maintain steel surfaces free from
materials and coatings that might impair bond.

PART 2 - PRODUCTS
2.01 MATERIALS

A. Deformed Reinforcing Steel:  ASTM A615, refer to Structural Drawings for grade (Grade 60
minimum).
1. Welded Steel Wire Fabric:  ASTM A185.
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2.02 DOWEL BAR ANCHORS (DBA)
A. Provide DBA anchors similar to Nelson Stud Welding.  Deformed bars shall be USNRC

approved.  AWS D1.1 Structural Welding Code.  ASTM A - 496 Steel Wire, Deformed For
Concrete Reinforcement.

2.03 ACCESSORY MATERIALS
A. Annealed Steel Tie Wire:  16½ gage minimum.
B. Bar Supports:  Plastic-tipped steel Class I bar supports conforming to CRSI Specifications.

Concrete brick may be used to support reinforcement to obtain proper clearance from earth.
2.04 SPLICERS

A. Tension Splicers:  Capable of developing 125% of the reinforcing steel ASTM specified
minimum yield strength.

B. Compression Splicers:  Mechanical type such that the compression stress is transmitted by end
bearing held in concentric contact.

PART 3 - EXECUTION
3.01 FABRICATION

A. Fabricate reinforcing steel in accordance with ACI 318 and CRSI standards.
B. Bend bars cold.  Do not heat or flame cut bars.  No field bending of bars partially embedded in

concrete is permitted, unless specifically approved Structural Engineer and checked by Testing
and Inspection Agency for cracks.

C. Weld only as indicated. Perform welding in accordance with AWS D1.4 and AWS D12.1.
D. Tag reinforcing steel for easy identification.

3.02 INSTALLATION
A. Before placing concrete, clean reinforcement of foreign particles and coatings.
B. Place, support, and secure reinforcement against displacement in accordance with ACI 318

and CRSI standards. Do not deviate from alignment or measurement.
C. Place concrete beam reinforcement support parallel to main reinforcement.
D. Locate welded wire reinforcement in the top third of slabs. Overlap mesh one lap plus two

inches at side and end joints.
E. Furnish and install dowels or mechanical splices at intersections of walls, columns and piers to

permit continuous reinforcement or development lengths at such intersections.
F. Maintain cover and tolerances in accordance with ACI and CRSI Specifications, unless

indicated otherwise on Structural Drawings.
3.03 DOWEL BAR ANCHORS (DBA)

A. Dowel bar anchors (DBA) shall be stud welded to embed plates and are NOT permitted to be
fillet welded.

3.04 SPLICES
A. Do not splice reinforcement except as indicated on Structural Drawings.
B. Tension couplers may be used and installed in accordance with manufacturer's

recommendations.
3.05 DOWELS IN EXISTING CONCRETE

A. Install dowels and dowel adhesive in accordance with manufacturer’s recommendations.
B. Minimum embedment length into the existing concrete shall be 12 bar diameters, unless noted

otherwise.
END OF SECTION
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SECTION 033000
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL
1.01 RELATED SECTIONS

A. Section 03 10 00 - Concrete Forming and Accessories.
B. Section 03 20 00 - Concrete Reinforcement.
C. Section 03 60 00 - Non-Shrink Grouting.

1.02 REFERENCES
A. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials.
B. ACI 214 - Recommended Practice for Evaluation of Strength Test Results of Concrete.
C. ACI 301 - Specifications for Structural Concrete.
D. ACI 302.1 - Guide for Concrete Floor and Slab Construction.
E. ACI 304 - Recommended Practice for Measuring, Mixing, Transporting and Placing Concrete.
F. ACI 305 - Hot Weather Concreting.
G. ACI 306 - Cold Weather Concreting.
H. ACI 308 - Guide to Concrete Curing.
I. ACI 309 - Recommended Practice for Consolidation of Concrete.
J. ACI 318 - Building Code Requirements for Reinforced Concrete.
K. ASTM C31 - Standard Practice for Making and Curing Concrete Test Specimens in the Field.
L. ASTM C33 - Standard Specification for Concrete Aggregates.
M. ASTM C39 - Standard Test Method for Compressive Strength of Cylindrical Concrete

Specimens.
N. ASTM C94 - Standard Specification for Ready-Mixed Concrete.
O. ASTM C138 - Standard Test Method for Density (Unit Weight), Yield, and Air Content

(Gravimetric) of Concrete.
P. ASTM C143 - Standard Test Method for Slump of Hydraulic-Cement Concrete.
Q. ASTM C150 - Standard Specification for Portland Cement.
R. ASTM C172 - Standard Practice for Sampling Freshly Mixed Concrete.
S. ASTM C173 - Standard Test Method for Air Content of Freshly Mixed Concrete by the

Volumetric Method.
T. ASTM C230 - Standard Specification for Flow Table for Use in Tests of Hydraulic Cement.
U. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete.
V. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing

Concrete.
W. ASTM C494 - Standard Specification for Chemical Admixtures for Concrete.
X. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan

for Use in Concrete.
Y. ASTM E1155 - Standard Test Method for Determining FF Floor Flatness and FL Floor

Levelness Numbers.
1. SUBMITTALS
2. Submit three copies of the concrete mix designs. Include the following:
3. Documentation of mix design proportions complying with ACI 318, Chapter 5.
4. Type and quantities of materials including admixtures
5. Slump
6. Air content
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7. Water/cement ratio
8. Fresh unit weight
9. Aggregates sieve analysis
10. Design compressive strength
11. Location of placement in structure
12. Method of placement
13. Method of curing
14. Seven-day and 28-day compressive strengths

a. Mix design submittals not conforming to the above will be rejected.
15. Polished Concrete:  The concrete mix design for slabs receiving a polished finish shall be

reviewed and approved by the polished concrete contractor.
1.03 QUALITY ASSURANCE

A. The ready-mixed concrete plant shall be certified for conformance with the requirements of the
National Ready Mix Concrete Association.

PART 2 - PRODUCTS
2.01 CONCRETE MIX DESIGN

A. Normal Weight Concrete for foundations:
1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days:

3,000 pounds per square inch minimum.  Refer to Structural Drawings for
concrete compressive strength requirements.

2. Fly Ash Content:  Maximum 15 percent of cementitious materials by weight.
3. Cement Content:  Minimum 520 lb per cubic yard.
4. Water-Cement Ratio:  Maximum 50 percent by weight.
5. Total Air Content for foundation concrete:  4 percent, determined in accordance with

ASTM C173/C173M.
6. Maximum Slump:  4 inches +/- 1”.
7. Maximum Aggregate Size:  1.5 inch.
8. B.     Normal Weight Concrete for flatwork:
9. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days:

Refer to Structural Drawings for concrete compressive strength requirements.
10. Fly Ash Content:  Not allowable.
11. Cement Content:  Minimum 520 lb per cubic yard.
12. Water-Cement Ratio:  Maximum 42 percent by weight.
13. Total Air Content for flatwork concrete:  Do not allow air content of troweled finished

floors to exceed 3 percent.
14. Maximum Slump:  4 inches +/- 1”.
15. Maximum Aggregate Size:  5/8 inch.

2.02 MATERIALS
A. Materials designated by specific manufacturer's trade names are approved, subject to

compliance with the quality and performance indicated by the manufacturer. Instructions and
recommendations, published by the manufacturer of such materials are included in and are a
part of these Specifications.

2.03 CEMENT
A. Cement: Type I Portland cement complying with ASTM C150, unless noted otherwise. Use one

brand only.
2.04 AGGREGATE

A. Fine Aggregate: Fine aggregate complying with ASTM C33.
B. Coarse Aggregate: Gravel or crushed stone complying with ASTM C33 for normal weight

concrete. Size coarse aggregate in accordance with ACI 318.
C. Polished Concrete Aggregate: Aggregate shall be a limestone aggregate and not a river rock.
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2.05 WATER
A. Water: Potable water free of deleterious substances complying with ACI 318.

2.06 AIR ENTRAINING AGENT
A. Air Entraining Agent: Air entraining agent complying with ASTM C260.

2.07 WATER REDUCER
A. Water Reducer: Water reducing agent complying with ASTM C494.

2.08 MID-RANGE/HIGH-RANGE WATER REDUCER
A. Mid-range/High-range Water Reducer: Mid-range and high-range water reducers (plasticizers)

complying with ASTM C494.
2.09 CHLORIDE

A. Chlorides: Chlorides of any form shall not be used in concrete.
2.10 CURING COMPOUND

A. Curing Compound: A water-based, “odorless,” acrylic curing compound with a minimum solid
content of 20 percent may be used at the Contractor's option complying with ASTM C309.

2.11 FLY ASH
A. Fly Ash: Class F fly ash with a loss on ignition of less than five percent or Class C fly ash with a

loss on ignition of less than one percent complying with ASTM C618. Fly Ash type F or C, 20
percent maximum

2.12 ACCELERATORS
A. Accelerators: Non-chloride accelerators complying with ASTM C494.

2.13 RETARDERS
A. Retarders: Retarders complying with ASTM C494.

PART 3 - EXECUTION
3.01 GENERAL

A. Prepare place of deposit, mix, convey, and place in accordance with ACI 301 and ACI 304.
B. Wet forms before placing concrete.

1. Deposit concrete as near as practical to final position.
2. Do no flowing of concrete with vibrators.
3. Place slabs in accordance with ACI 302.
4. Place and finish concrete members to comply with tolerances in ACI 117.
5. Do not use aluminum equipment in placing and finishing concrete.

3.02 SLABS-ON-GRADE
A. Place concrete for slabs-on-grade on properly prepared granular subbase with vapor barrier.

1. Place thickened slabs for partitions integral with floor slabs.
3.03 MID-RANGE / HIGH-RANGE WATER REDUCERS

A. Mid-range or high-range water reducers are to be added at dosage recommended by the
manufacturer. The slump of the concrete shall be one to four inches at the time the water
reducers are added. Do not permit fresh concrete containing superplasticizers to come in
contact with fresh concrete not containing superplasticizers.

3.04 ADDITION OF WATER AT JOB SITE
A. Water may be added at the jobsite if neither the maximum permissible water/cement ratio nor

the maximum slump is exceeded. All concrete delivery trucks will have actual batch weight
tickets available that clearly indicate the quantity of water that may be added at the jobsite that
will not exceed the maximum water/cement ratio.

3.05 TIME LIMIT
A. Deposit concrete within one and one-half hours after batching.
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3.06 VIBRATION
A. Consolidate concrete in accordance with ACI 301 and ACI 309.

3.07 CURING
A. Begin curing procedures immediately following the commencement of the finishing operation.
B. Cure concrete in accordance with ACI 308. Keep the concrete surface moist.
C. If an acrylic curing compound is used, apply in accordance with manufacturer's

recommendations to surfaces of concrete not protected for five days by formwork. Do not use
curing compound in areas to receive material that does not adhere to concrete cured with a
curing compound unless the curing compound is water-soluble.

3.08 WEATHER PROVISIONS
A. Perform cold weather concreting in accordance with ACI 306.
B. Perform hot weather concreting in accordance with ACI 305.
C. Protect concrete from drying and excessive temperature for the first seven days.
D. Protect fresh concrete from wind.

3.09 CONTRACTION JOINTS
A. Obtain Architect/Structural Engineer and/or Contracting Officer's approval for location of

contraction joints. Do not use contraction joints in framed floors or composite slabs, unless
noted in Structural Drawings.

B. Provide contraction joints in slabs-on-grade to form a regular grid with a maximum spacing as
noted in the Structural Drawings. The long dimension of the grid shall not exceed 1.5 times the
short dimension of the grid. Contraction joints shall be hand tooled.

C. Provide contraction joints in concrete walls at approximately 30'-0" centers, or as noted in the
Structural Drawings; coordinate location with Contracting Officer. Contraction joints shall be
formed as a V-groove on both faces of the wall, 3/4-inch minimum depth.

3.10 CUTTING CONCRETE
A. Obtain Architect/Structural Engineer and/or Contracting Officer's written approval prior to

cutting concrete for installation of other work.
3.11 PATCHWORK AND REPAIRS

A. Notify Contracting Officer of any defective areas in concrete to be patched or repaired. Repair
and patch defective areas with non-shrink grout. Cut out defective areas over 2 inches in
diameter to solid concrete but not less than a depth of one inch. Make edges of cuts
perpendicular to the concrete surface.

3.12 CONCRETE FINISHES
A. Finish Concrete in accordance with ACI 301.
B. All slabs, including roof slabs, shall be troweled finish, unless noted otherwise.
C. Finish slabs to the following flatness and levelness tolerances:

1. FF25/FL20 minimum overall for composite of all measured values and FF17/FL12
minimum for any individual floor section.

2. Slabs to receive wood flooring: FF45/FL30 minimum overall for composite of all measured
values and FF30/FL20 minimum for any individual floor section.

3. Contracting Officer will identify which sections of slabs are to be tested for flatness and
levelness.
a. FL values are applicable only if testing is performed within 72 hours of concrete

placement, before tensioning of tendons, and before removal of formwork.
b. FF values are applicable to all types of slab construction and are not subject to any

time constraints.
END OF SECTION
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SECTION 042200
CONCRETE UNIT MASONRY

PART 1 - GENERAL
1.01 RELATED SECTIONS

A. Section 032000 - Concrete Reinforcing.
B. Section 033000 - Cast-in-Place Concrete.
C. Section 042000 - Unit Masonry.

1.02 REFERENCES
A. ACI 530.1-05/ASCE 6-05/TMS 602-05 - Specification for Masonry Structures.
B. ASTM A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement.
C. ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
D. ASTM A496 - Standard Specification for Steel Wire, Deformed, for Concrete Reinforcement.
E. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units.
F. ASTM C109 - Standard Test Method for Compressive Strength of Hydraulic Cement Mortars

(Using 2-in.  Cube Specimens).
G. ASTM C140 - Standard Test Methods for Sampling and Testing Concrete Masonry Units and

Related Units.
H. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar.
I. ASTM C270 - Standard Specification for Mortar for Unit Masonry.
J. ASTM C404 - Standard Specification for Aggregates for Masonry Grout.
K. ASTM C476 - Standard Specification for Grout for Masonry.
L. ASTM C1019 - Standard Test Method for Sampling and Testing Grout.
M. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms.
N. ASTM D2000 - Standard Classification System for Rubber Products in Automotive Applications.
O. ASTM D2287 - Standard Specification for Nonrigid Vinyl Chloride Polymer and Copolymer

Molding and Extrusion Compounds.
1.03 SUBMITTALS

A. Refer to Structural Quality Assurance Plan in Structural Drawings for additional submittal
requirements.

B. Submit coarse grout mix design.
C. Shop Drawings: Submit for masonry reinforcement complying with Section 032000.
D. Submit procedures for construction of masonry walls to be filled with coarse grout. Procedures

should include low lift grouting as applicable to Project.
1.04 QUALITY ASSURANCE

A. Masonry construction and materials shall conform to all the requirements of ACI 530.1/ASCE
6/TMS 602, except as modified by the requirements of the Construction Documents.

B. Refer to the Structural Quality Assurance Plan in the Structural Drawings.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store materials in a dry condition to protect from elements and prevent
contamination, deterioration, or damage due to moisture, temperature changes, contaminants,
corrosion, and other causes.

PART 2 - PRODUCTS
2.01 CONCRETE MASONRY

A. Compressive Strength, f’m:  See Structural Notes in the Structural Drawings.
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2.02 CONCRETE MASONRY UNITS
A. Concrete masonry units:  Comply with ASTM C90.
B. Weight: Lightweight.
C. Net Area Compressive Strength: As listed in Table 2 of ACI 530.1/ASCE 6/TMS 602 required

for the specified f’m.
D. Face Dimensions:  16” long x 8” high nominal, unless indicated otherwise.
E. Special shapes:  Where indicated on the Drawings.

2.03 MORTAR
A. Mortar:  Type M or Type S in accordance with ASTM C270. Refer to Structural Drawings for

locations.
B. Do not use admixtures that contain chlorides.

2.04 COARSE GROUT
A. Coarse Grout:  In accordance with ASTM C476.
B. Compressive Strength:  See Structural Notes in the Structural Drawings.
C. Slump: 8 and 10 inches.
D. Do not use admixtures that contain chlorides.

2.05 WATER
A. Water:  Clean potable water free of deleterious substances.

2.06 REINFORCEMENT
A. Horizontal and Vertical Reinforcing Bars:  Comply with Section 032000.

2.07 HORIZONTAL JOINT REINFORCEMENT
A. Horizontal Joint Reinforcement:  Manufactured with longitudinal, parallel, deformed side wires

in accordance with ASTM A496 and of the size specified in the Structural Drawings. Cross
wires shall be No. 9 gage, plain, in accordance with ASTM A82, unless noted otherwise in
Structural Drawings.

B. Provide as a minimum, one side wire for each face shell of hollow masonry units. Provide
additional side wires or eye sections for adjustable wall ties as specified for multiwythe wall
construction.

C. Provide truss type joint reinforcement, except ladder type reinforcement shall be used for walls
with vertical reinforcement.

D. Finish:  Hot-dipped galvanized in accordance with ASTM A153, Class B-2.
E. Provide prefabricated corner and tee section accessories.

2.08 CONTRACTION JOINT MATERIAL
A. Contraction joint material:

1. Rubber shear keys complying with ASTM D2000, M2AA-805 and with a minimum
durometer hardness of 80, or

2. PVC shear keys complying with ASTM D2287, Type PVC 654-4 and with a minimum
durometer hardness of 85.

PART 3 - EXECUTION
3.01 PREPARATION

A. Cold weather masonry construction shall comply with ACI 530.1, Section 1.8, Paragraph C
when either of the following conditions exist:
1. The ambient air temperature falls below 40 degrees Fahrenheit, or
2. The temperature of masonry units is below 40 degrees Fahrenheit.

B. Hot weather masonry construction shall comply with ACI 530.1, Section 1.8, Paragraph D when
either of the following conditions exist:
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1. The ambient air temperature exceeds 100 degrees Fahrenheit, or
2. The ambient air temperature exceeds 90 degrees Fahrenheit with a wind velocity greater

than 8 mph.
3.02 CMU PLACEMENT

A. Use dry masonry units. No frozen or wet units shall be used.
B. Discard cracked, chipped, and spalled masonry units.
C. Lay hollow units as follows:

1. With full mortar coverage on horizontal and vertical face shells.
2. Bed webs in mortar in starting course on footings and in all courses of piers, columns,

pilasters, and in walls where adjacent to cells or cavities to be filled with grout.
3. For starting course on footings where cells are not to be grouted, spread out full mortar

bed including area under cells.
4. Maintain joint widths indicated, except for minor variations to maintain joint alignment. If

not indicated, lay walls with 3/8 inch joints.
5. Buttering corners of joints, deep or excess furrowing of mortar joints is not permitted.

D. Lay units in running bond, unless noted otherwise in the Structural Drawings.
E. Fully bond external corners of concrete masonry.
F. Where non-loadbearing masonry partitions extend to underside of floor, roof deck or structural

system, stop masonry short 3/8 inch to ½ inch to allow for live load deflection. Fill gap with soft
joint filler.

3.03 GROUT PLACEMENT
A. Execute placement of grout in accordance with ACI 530.1, Section 3.5.
B. Place coarse grout in maximum four-foot lifts, unless specifically approved in writing by the

Architect/Structural Engineer and/or Contracting Officer.
C. Do not fill reinforced cells with mortar.

3.04 MOVEMENT JOINTS
A. Place expansion joints at locations indicated in the Structural Drawings.

1. Do not run any horizontal reinforcing through expansion joints.
B. Place contraction joints at locations indicated in the Structural Drawings.

1. Install contraction joint material.
2. Do not run horizontal reinforcement through contraction joints, except reinforcement in

bond beams at floor and roof levels shall be continuous across contraction joints.
3.05 REINFORCEMENT

A. Place reinforcing bars as indicated in the Structural Drawings and in accordance with ACI
530.1, Section 3.4.

3.06 HORIZONTAL JOINT REINFORCEMENT
A. Place horizontal joint reinforcement in the horizontal mortar beds at spacings noted in the

Structural Drawings and noted below.
B. For masonry below grade, space horizontal joint reinforcing at 8 inches vertically.
C. Place horizontal joint reinforcement above lintels and below sills at openings. Extend two feet

beyond opening.
D. Joint reinforcement shall be continuous. Lap joint reinforcement a minimum of 6 inches.

3.07 ERECTION BRACING
A. Design, provide, and install temporary erection bracing during construction as required to

stabilize erected masonry until complete structural system is constructed.
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3.08 CLEANING AND POINTING
A. Dry brush masonry surfaces before mortar has set hard to remove mortar crumbs and

accumulation.
B. Clean masonry with commercial brick cleaner approved by brick manufacturer. Protect other

work from cleaning materials.
C. Cut out defective mortar and repoint.

3.09 PROTECTION OF FINISHED WORK
A. During erection cover top of wall, projections, and sills with strong waterproof membrane at end

of each day’s work.
1. Extend and secure cover a minimum of 24 in. down both sides.

B. Do not apply uniform floor or roof loading for at least 12 hours after placing masonry columns or
walls.

C. Do not apply concentrated loads for at least 3 days after building masonry columns or walls.
END OF SECTION
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SECTION 061000
ROUGH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Rough opening framing for doors, windows, and roof openings.
B. Exterior Wall and Soffit Sheathing
C. Roof-mounted curbs.
D. Roofing nailers.
E. Preservative treated wood materials.
F. Communications and electrical room mounting boards.
G. Miscellaneous wood nailers, furring, and grounds.

1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021.

C. AWPA U1 - Use Category System: User Specification for Treated Wood 2018.
D. PS 1 - Structural Plywood 2009 (Revised 2019).
E. PS 2 - Performance Standard for Wood-Based Structural-Use Panels 2010.
F. PS 20 - American Softwood Lumber Standard 2020.
G. SPIB (GR) - Grading Rules 2014.

1.04 SUBMITTALS
A. Product Data:  Provide technical data on wood preservative materials and application

instructions.
1.05 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation. Provide for air circulation around stacks and under
coverings.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. If no species is specified, provide any species graded by the agency specified; if no

grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.

2. Grading Agency:  Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

2.02 DIMENSION LUMBER
A. Grading Agency:  Southern Pine Inspection Bureau, Inc; SPIB (GR).
B. Sizes:  Nominal sizes as indicated on drawings, S4S.
C. Moisture Content:  Kiln-dry or MC15.
D. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber:  S4S, No. 2 or Standard Grade.
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2. Boards:  Standard or No. 3.
2.03 PLYWOOD

A. Minimum Construction Standards of Plywood are as follows:
1. Thickness as indicated on Drawings.

a. 1/2 inch shall be 4 ply
b. 5/8" shallwe be 5 ply
c. 3/4" shall be 6 ply

2. Warped plywood panels are not acceptable.
3. Provide pressure treated plywood in areas indicated on drawings.

B. General Plywood Sheathing:
1. Thickness as indicated on Drawings.
2. Grade: APA Rated Sheathing.
3. Span Rating: 32/16
4. Exposure Durability: Exposure 1

C. Factory mark panels according to indicated standard.
2.04 CONSTRUCTION PANELS

A. Roof Sheathing, For parapet coping sub framing:  Any PS 2 type, rated Structural I Sheathing.
1. Bond Classification:  Exterior.
2. Span Rating:  16.
3. Performance Category:  3/4 PERF CAT.

B. 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.

2.05 ACCESSORIES
A. Fasteners and Anchors:

1. Provide fasteners of size and type indicated that comply with requirements specified for
material and manufacture.

2. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for
high humidity and preservative-treated wood locations, unfinished steel elsewhere.

3. Nails, Wire, Brads, and Staples:  FS FF-N-105.
4. Power-Driven Fasteners:  CABO NER-272.
5. Bolts:  Steel bolts complying with ASTM A 307, Grade A with ASTM A 563 hex nuts and,

where indicated, flat washers.
6. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with

capability to sustain, without failure, a load equal to 6 times the load imposed when
installed in unit masonry assemblies and equal to 4 times the load imposed when installed
in concrete as determined by testing per ASTM E 488 conducted by a qualified
independent testing and inspecting agency.
a. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class

Fe/Zn 5.
2.06 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System
for wood treatments determined by use categories, expected service conditions, and specific
applications.
1. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an

ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards.

B. Preservative Treatment:
1. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category

UC3B, Commodity Specification A using waterborne preservative.
a. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
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b. Treat lumber exposed to weather.
c. Treat lumber in contact with roofing, flashing, or waterproofing.
d. Treat lumber in contact with masonry or concrete.
e. Treat lumber less than 18 inches above grade.
f. Treat lumber in other locations as indicated on the drawings.

2. Preservative Pressure Treatment of Plywood/Sheathing Above Grade:  AWPA U1, Use
Category UC2 and UC3B, Commodity Specification F using waterborne preservative to
0.25 lb/cu ft retention.
a. Kiln dry plywood after treatment to maximum moisture content of 19 percent.
b. Treat plywood in contact with roofing, flashing, or waterproofing.
c. Treat plywood in contact with masonry or concrete.
d. Treat plywood less than 18 inches above grade.
e. Treat plywood in other locations as indicated on the drawings.

3. Preservative Pressure Treatment of Lumber in Contact with Soil:  AWPA U1, Use
Category UC4A, Commodity Specification A using waterborne preservative.
a. Preservative for Field Application to Cut Surfaces: As recommended by manufacturer

of factory treatment chemicals for brush-application in the field.
PART 3  EXECUTION
3.01 PREPARATION

A. Coordinate installation of rough carpentry members specified in other sections.
3.02 INSTALLATION - GENERAL

A. Fit carpentry work to other work; scribe and cope as requried for accurate fit. Correlate location
of furring, nailers, blocking and similar supports to allow proper attachment of other work.

B. Select material sizes to minimize waste.
C. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory

components, including: shims, bracing, and blocking.
D. Where treated wood is used on interior, provide temporary ventilation during and immediately

after installation sufficient to remove indoor air contaminants.
E. Discard units of material with defects which might impair quality of work, and units which are

too small to use in fabricating work with minimum joints or optimum joint arrangement.
F. Provide all framing and support members, not indicated or specified, as necessary to properly

carry out all work shown and inferred by Drawings and Specifications.
G. Spiking, nailing and bolting shall be done in an approved manner; spikes, nails, and bolts shall

be of the proper size, and care shall be used so as not to split the members. Members shall be
drilled accurately for bolting; and for nailing where necessary to avoid splitting. Suitable
washers shall be provided under bolt head, and nuts and bolts shall be drawn up tight.

H. Provide framing to support all edges of covering material.
I. Securely attach carpentry work as indicated and according to applicable codes and recognized

standards.
J. Use fasteners of approprate type and length. Predrill members when necessary to avoid

splitting wood.
3.03 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. Attach to substrates as required to support applied loading. Countersink bolts and nuts flush
with surfaces, unless otherwise shown. Build into masonry during installation of masonry work.

C. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required
by applicable local code, to close concealed draft openings between floors and between top
story and roof/attic space; other material acceptable to code authorities may be used in lieu of
solid wood blocking.
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D. In metal stud walls, provide continuous blocking around door and window openings for
anchorage of frames, securely attached to stud framing.

E. In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

F. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

3.04 PLYWOOD
A. Comply with applicable recommendations contained in Form No. E 304 APA

Design/Construction Guide - Residential & Commercial for types of plywood products and
applications indicated.

B. Apply sheathing with long dimension (face grain) perpendicular to framing. Apply with side
edges 1/4 inch apart and end edges 1/8 inch apart. All end edges of sheathing shall bear on a
support. Stagger end joints of roof sheathing.

3.05 ROOF-RELATED CARPENTRY
A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings,

and roofing assembly installation.
B. Provide wood curb at all roof openings except where specifically indicated otherwise.  Form

corners by alternating lapping side members.
3.06 INSTALLATION OF CONSTRUCTION PANELS

A. Roof Sheathing:  Secure panels with long dimension perpendicular to framing members, with
ends staggered and over firm bearing.
1. Nail panels to framing;  staples are not permitted.

B. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with
edges over firm bearing; space fasteners at maximum 24 inches on center on all edges and
into studs in field of board.
1. At fire-rated walls, install board over wall board indicated as part of the fire-rated

assembly.
2. Where boards are indicated as full floor-to-ceiling height, install with long edge of board

parallel to studs.
3. Install adjacent boards without gaps.

3.07 TOLERANCES
A. Framing Members:  1/8 inch from true position, maximum.
B. Variation from Plane (Other than Floors):  1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet

maximum.
3.08 CLEANING

A. Waste Disposal:  Comply with the requirements of the Statement of Work.
1. Comply with applicable regulations.
2. Do not burn scrap on project site.
3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation 

facilities or “waste-to-energy” facilities.
B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.
C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 071300
SHEET WATERPROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Self Adhering Waterproofing Membrane (SAWM)
B. Self Adhering Flashing Membrane (SAFM)

1.02 RELATED REQUIREMENTS
A. Section 076200 - Sheet Metal Flashing and Trim

1.03 REFERENCE STANDARDS
A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--

Tension 2016, with Editorial Revision (2021).
B. ASTM D570 - Standard Test Method for Water Absorption of Plastics 1998 (Reapproved 2018).
C. ASTM D1876 - Standard Test Method for Peel Resistance of Adhesives (T-Peel Test) 2008,

with Editorial Revision (2015).
D. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials 2016.
E. ASTM E154/E154M - Standard Test Methods for Water Vapor Retarders Used in Contact with

Earth Under Concrete Slabs, on Walls, or as Ground Cover 2008a, with Editorial Revision
(2013).

F. NRCA (WM) - The NRCA Waterproofing Manual 2005.
1.04 SUBMITTALS

A. Product Data:  Provide data for membrane.
B. Manufacturer's Installation Instructions:  Indicate special procedures.
C. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Membrane 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.

1.06 WARRANTY
A. Contractor shall correct defective Work within a one year period after Date of Substantial

Completion; remove and replace materials concealing waterproofing at no extra cost to Owner.
B. Provide five year manufacturer warranty for waterproofing failing to resist penetration of water

and manufacturer agrees to replace membrane materials that fail within specified warranty
period , except where such failures are the result of structural failures of building. Hairline
cracking of concrete due to temperature change or shrinkage is not considered a structural
failure.

PART 2  PRODUCTS
2.01 WATERPROOFING APPLICATIONS

A. Self Adhering Flashing Membrane (SAFM): Use around windows, doors, and other openings
whether indicated on drawings or not, and all other areas indicated on Drawings to receive self
adhering flashing membrane.
1. Min Lap: 8 inches

B. Must be used at all roof, parapet, and fascia locations.  At parapet location, it must extend
down wall min 8" over wall weather barrier.  At fascia location it must extend accross soffit min
8" over weather barrier.
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2.02 MEMBRANE MATERIALS
A. Self Adhering Flashing Membrane (SAFM):

1. 1 mm (40 mil) of self adhesive, cold applied tape consisting of 0.8 mm (32 mil) of
rubberized asphalt integrally bonded to a 0.2 (8 mil) high density, cross laminated
polyethylene film. membrane shall be interleaved with disposable silicone coated release
paper until installed.

2. Water Vapor Transmission: ASTM E 96, Method B: 0.05 perms maximum
3. Water Absorption: ASTM D 570: Max 0.1% by weight
4. Puncture Resistance: ASTM E 154: 80 lbs.
5. Lap Peel Adhesion at minimum application temperature: ASTM D 1876: 60.0 lbs/in
6. Minimum Elongation: ASTM D412 Die C 200%
7. Minimum Membrane Tensile Strength: ASTM D412 modified: 1200 psi
8. Adhesives, Sealants, Tapes, and Accessories:  As recommended by membrane

manufacturer.
9. Manufacturers:

a. Grace Construction Products; Perm-A-Barrier Wall Flashing:
www.na.graceconstruction.com

b. Henry Company; Blueskin TWF:  www.henry.com.
c. W.R. Meadows, IncAir Shield Thru Wall Flashing:  www.wrmeadows.com.
d. Or Approved Equal.

B. Self Adhering Wall Membrane (SAWM):
1. 1 mm (.040 in) thick membrane comprised of 0.9 mm (0.036 in) of self-adhesive

rubberized asphalt integrally bonded to 0.1 mm (.004 in) of cross-laminated, high-density
polyethylene film. Membrane shall be interleaved with disposable silicone-coated release
paper until installed.

2. Thickness: 1.0 mm (0.040 in.) nominal
3. Tensile Strength:

a. Membrane:  400 pounds per square inch, minimum, measured according to ASTM
D412 Method A, using die C and Min 2.7 MPa.

4. Elongation at Break:  200 percent, minimum, measured according to ASTM D412.
5. Water Vapor Permeance:  0.05 perm, maximum, measured in accordance with ASTM

E96/E96M.
6. Low Temperature Flexibility: ASTM D 1970, Unaffected to -43 degrees C (-45 degree F)
7. Lap Adhesion Strength:  5 pounds per inch, minimum, when tested according to ASTM

D1876.
8. Puncture Resistance:  40 pounds, minimum, measured in accordance with ASTM

E154/E154M.
9. Water Absorption: 0.1 percent increase in weight, maximum, measured in accordance

with ASTM D570.
10. Manufacturers:

a. Grace Construction Products; Perm-A-Barrier Wall Membrane:
www.na.graceconstruction.com

b. Henry Company; www.henry.com
c. W.R. Meadows, Inc.; www.wrmeadows.com

C. Seaming Materials:  As recommended by membrane manufacturer.
D. Termination Bars:  Aluminum; compatible with membrane and adhesives.
E. Termination Mastic: Ruberized asphalt based mastic as recommended by membrane

manufacturer.
F. Surface Conditioner:  latex based, water-dispersible liquid type, compatible with membrane.
G. Adhesives:  As recommended by membrane manufacturer.
H. Thinner and Cleaner:  As recommended by adhesive manufacturer, compatible with sheet

membrane.
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2.03 ACCESSORIES
A. Sealant for Cracks and Joints In Substrates:  Resilient elastomeric joint sealant compatible with

substrates and waterproofing materials.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions are acceptable prior to starting this work.
B. Verify substrate surfaces are durable; free of matter detrimental to adhesion or application of

waterproofing system.
3.02 PREPARATION

A. Protect adjacent surfaces from damage not designated to receive waterproofing.
B. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's

instructions; vacuum substrate clean.
C. Do not apply waterproofing to surfaces unacceptable to membrane manufacturer.
D. Fill non-moving joints and cracks with a filler compatible with waterproofing materials.

3.03 INSTALLATION - MEMBRANE
A. Install membrane waterproofing in accordance with manufacturer's instructions and NRCA

(WM) applicable requirements.
B. Roll out membrane, and minimize wrinkles and bubbles.
C. Self-Adhering Membrane:  Remove release paper layer, and roll out onto substrate with a

mechanical roller to provide full contact bond.
1. Install as thru-wall water stop in exterior walls above and around all openings, at all breaks

in masonry back-up, at wall base, and all other locations indicated on Drawings.
2. All surfaces to receive the flashing shall be reasonably smooth, free from irregularities and

deleterious materials.  On all horizontal surfaces the flashing shall be laid either in a fresh
bed of mortar above and below or a trowel coat of mastic.  Vertical surfaces shall be
pressed firmly in place by hand roller.

3. Flashing shall start at the outside toe of the shelf angle, go up the face of the beam and
through the wall turning up on the inside face of the wall not less than 2" and be secured
with a metal termination bar and sealant.

4. Flashing shall start ½" from outside face of wall, then through the wall turning up at the
inside not less than 6" and extend 6" on each side of the opening.  It shall be turned at the
ends forming a 2" deep pan running entirely through the wall.  Flashing shall be secured
with a metal termination bar and sealant.

5. Flashing shall start ½" from the outside face of wall, then go through wall turning up at the
inside not less than 2" and be secured with a metal termination bar and sealant.

6. Joints:  The material shall be lapped at least 2" and rolled with a steel hand roller.
D. Overlap edges and ends, minimum 3 inches, seal permanently waterproof by method

recommended by manufacturer, and apply uniform bead of sealant to joint edge.
E. Reinforce membrane with multiple thickness of membrane material over joints, whether joints

are static or dynamic.
F. Weather lap joints on sloped substrate in direction of drainage, and seal joints and seams.
G. Flexible Flashings:  Seal items watertight that penetrate through waterproofing membrane with

flexible flashings.
H. Seal membrane and flashings to adjoining surfaces.

3.04 PROTECTION
A. Protect membranes from damage by other trades or construction materials.

END OF SECTION
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SECTION 072400
EXTERIOR INSULATION AND FINISH SYSTEM

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Manufacturer’s requirements for the proper design, use, and installation of an Exterior
Insulation and Finish System.

1.02 REFERENCES
A. ASTM B117 Test Method for Salt Spray (Fog) Testing
B. ASTM C203  Standard Teat Method for Breaking Load and Flexural Properties of Block-Type

Thermal Insulation
C. ASTM C1135 Test Method for Determining Tensile Adhesion Properties of Structural Sealants
D. ASTM D968 Standard Test Methods for Abrasion Resistance of Organic Coatings by Falling

Abrasive
E. ASTM D1037 Standard Test Methods for Evaluating Properties of Wood-Base Fiber and

Particle Panel Materials
F. ASTM D2247 Practice for Testing Water Resistance of Coatings in 100 Percent Relative

Humidity
G. ASTM D2294 Standard Test Method for Creep Properties of Adhesives in Shear by

Tension Loading (Metal-to-Metal).
H. ASTM D2794 Standard Test Method for Resistance of Organic Coatings to the Effects

of Rapid Deformation (Impact)
I. ASTM D3273 Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber
J. ASTM E84   Test Method for Surface Burning Characteristics of Building Materials.
K. ASTM E108   Standard Test Methods for Fire Tests of Roof Coverings
L. ASTM E119 Standard Test Method for Fire Tests of Building Construction and Materials.
M. ASTM E330 Test Method for Structural Performance by Uniform Static Air Pressure

Difference.
N. ASTM E331   Test Method for Water Penetration by Uniform Static Air Pressure Difference.
O. ASTM E695 Method for Measuring Relative Resistance to Impact Loading.
P. ASTM E2134 Standard Test Method for Evaluating the Tensile-Adhesion Performance

of an Exterior Insulation and Finish System (EIFS)
Q. ASTM E2273     Standard Test Method for Determining the Drainage Efficiency of Exterior

Insulation and Finish Systems (EIFS) Clad Wall Assemblies
R. ASTM E2430 Standard Specification For Expanded Polystyrene (“EPS”) Thermal Insulation

Boards For Use In Exterior Insulation and Finish Systems (“EIFS”)
S. ASTM E2485 Standard Test Method for Freeze/Thaw Resistance of Exterior Insulation

and Finish Systems (EIFS) and Water Resistive Barrier Coatings
T. ASTM E2486 Standard Test Method for Impact Resistance of Class PB and PI Exterior

Insulation and Finish Systems (EIFS)
U. ASTM E2568 Standard Specification for Exterior Insulation and Finish Systems
V. ASTM G155/ Accelerated Weathering for Exposure of Nonmetallic Materials.
W. G153
X. Fed. Spec. Coating,Textured (For Interior and Exterior Masonry Surfaces)

1. TT-C-555B
Y. MIL STD 810B   Military Standard, Environmental Test Methods



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 072400 - 2 Exterior Insulation and Finish

System

1.03 ASSEMBLY DESCRIPTION
A. Standard WaterMaster LCR - DM : An Exterior Insulation and Finish System (EIFS) consisting

of three dimensional drainage mat,  Expanded Polystyrene Insulation (EPS) Board, Mechanical
Fasteners, Base Coat with embedded Reinforcing Fabric Mesh, Primer (Optional), and Finish
Coat. This system is installed over a code compliant water resistive barrier.

B. Functional Criteria:
1. General:

a. Insulation Board: At system termination, completely encapsulate insulation board
edges by mesh reinforced base coat, substrate or drainage track (limited to
terminations at foundation).   The use of and maximum thickness of insulation board
shall be in accordance with applicable building codes and EIFS manufacturer’s
requirements.

b. Flashing: Flashing shall be continuous and watertight. Flashing shall be designed and
installed to prevent water infiltration behind the cladding. Refer to Division 07
Flashing Section for specified flashing materials.

c. The configuration of the water resistive barrier, drainage plane and flashing and
Parex materials, must allow for the egress of incidental moisture.

d. Inclined surfaces shall follow the guidelines listed below:
1) Minimum slope: 6 in (152 mm) of vertical rise in 12 in (305 mm) of horizontal

run.
2) For sloped surfaces, run of slope shall be a maximum of 12 in (305 mm).
3) Usage not meeting above criteria shall be approved in writing prior to

installation.
4) The building interior shall be separated from the insulation board by 1/2 in (12.7

mm) of gypsum board or equivalent 15 minute thermal barrier.
2. Performance Requirements

a. System to meet the performance and testing requirements of the International Code
Council Acceptance Criteria AC 219

b. Shall meet the testing requirements of the Product Performance Sheet.
3. Substrate Systems:

a. Shall be engineered to withstand applicable design loads including required safety
factor.

b. Maximum deflection of substrate system under positive or negative design loads shall
not exceed L/240 of span.

c. Substrate dimensional tolerance: Flat within 1/4 in (6.4 mm) in any 4 ft (122 cm)
radius.

d. Surface irregularities: Sheathing not over 1/8 in (3 mm); masonry not over  3/16 in
(4.8 mm).

4. Impact Resistance Classification:
a. Medium Impact Resistance, 50-89 in-lbs (5.7–10.1 J) Impact Range

5. Expansion Joints: Continuous expansion joints shall be installed at the following locations
in accordance with manufacturer’s recommendations:
a. At building expansion joints.
b. At substrate expansion joints.
c. At floor lines in wood frame construction.
d. Where EIFS panels abut one another.
e. Where EIFS abuts other materials.
f. Where significant structural movement occurs, such as at

1) Changes in roof line.
2) Changes in building shape and/or structural system.

g. Where substrate changes
h. Substrate movement and expansion and contraction of EIFS and adjacent materials

shall be taken into account in design of expansion joints, with proper consideration
given to sealant properties, installation conditions, temperature range, coefficients of
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expansion of materials, joint width to depth ratios, and other material factors. 
Minimum width of expansion joints shall be as follows:
1) 1/2 in (12.7 mm) where EIFS abuts other materials.
2) 3/4 in (19 mm) when EIFS abuts the EIFS.
3) Larger width where indicated on drawings.

6. Manufacturer’s Detail:
a. EIFS latest published information shall be followed for standard detail treatments.
b. Non-standard detail treatments shall be as recommended by manufacturer, approved

by Project Designer and be part of the Contract Documents.
7. Building Code Conformance: EIFS shall be acceptable for use on this project under

building code having jurisdiction.
1.04 SUBMITTALS

A. General: Submit Samples, Evaluation Reports, warranties and Certificates in accordance with
the Statement of Work.

Requirements Section. 
1.05 QUALITY ASSURANCE: Products manufactured under ISO 
9001:2000 Quality System.

B. Qualifications:
1. All EIFS assembly materials must be manufactured or sold by a single-source

manufacturer and must be purchased direct from the manufacturer or its authorized
distributor.

2. Applicator:
a. Must have attended manufacturer’s Educational Seminar.
b. Must possess a current manufacturer’s certificate of education.
c. Must be experienced and competent in installation of plaster-like materials.

C. Regulatory Requirements:
1. Insulation Board: Shall be produced and labeled under a third party quality program as

required by applicable building code.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Delivery: Deliver materials in original packaging with manufacturer's identification.
B. Storage: Store materials in a cool, dry location, out of sunlight, protected from weather and

other harmful environment, and at a temperature above 40°F (4°C) and below 110°F (43°C) in
accordance with manufacturer's instructions.

1.07 PROJECT / SITE CONDITIONS
A. Installation Ambient Air Temperature: Minimum of 40°F (4°C) and rising, and remain so for 24

hours thereafter.
B. Substrate Temperature: Do not apply materials to substrates whose temperature are below

40°F (4°C) or contain frost or ice.
C. Inclement Weather: Do not apply materials during inclement weather unless appropriate

protection is employed.
D. Sunlight Exposure: Avoid, when possible, installation of the materials in direct sunlight.

Application of Acrylic Finishes in direct sunlight in hot weather may adversely affect aesthetics.
E. Materials shall not be applied if ambient temperature exceeds 120°F (49°C) or falls below 40°F

(4°C) within 24 hours of application. Protect materials from uneven and excessive evaporation
during hot, dry weather.

F. Prior to installation, the substrate shall be inspected for surface contamination, or other defects
that may adversely affect the performance of the materials and shall be free of residual
moisture.

1.08 COORDINATION AND SCHEDULING:
A. Coordination: Coordinate water-resistive membrane & air barrier coating materials installation

with other construction operations.
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1.09 WARRANTY
A. Warranty: Upon request, at completion of installation, provide manufacturer’s Standard Limited

Warranty.
PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Manufacturer, Basis of Design: Sto Corp. Air/Moisture Barrier, Stolite Panel Components; 3800
Camp Creek Parkway, Building 1400, Suite 120, Atlanta, GA 30331. www.stocorp.com.

B. Components: Obtain components from authorized distributors. No substitutions or additions of
other materials are permitted without prior written permission from manufacturer for this project.

C. Sto: www.stocorp.com
D. Approved Equal

2.02 MATERIALS
A. Air/Moisture-Resistive Barrier

1. Code Compliant Water Resistive Barrier.
2. StoGuard or Approved Equal:

a. Sto Gold Coat system including stoguard fabric and stoguard redicornes or approved
equal.

B. Panel Adhesive
1. Sto TurboStick

C. Insulation Board: In compliance with manufacturer’s requirements for Standard System EIFS.
1. Produced and labeled under a third party quality program as required by applicable

building code; and produced by a manufacturer approved by Sto.
2. Shall conform to ASTM C578 and ASTM E2430, Type I and the Sto EPS Insulation

specification for Expanded Polystyrene Insulation board.
3. Maximum size shall be 2 ft x 4 ft.

D. Base Coats:
1. Sto BTS Plus Base Coat: Copolymer based, factory blend of cement and proprietary

ingredients requiring addition of water.
E. Reinforcing Mesh:

1. High Impact Mesh: Sto Intermediate Mesh; Weight 11.2 oz per sq. yd. (380 g/sq m)
Reinforcing mesh used with a Standard System, to achieve ASTM E2486 intermediate
impact strength.

F. Primer:
1. StoPrime Sand: 100% acrylic based coating to prepare surfaces for acrylic or elastomeric

finishes.
2.03 EDITOR NOTE: MODIFY BELOW TO SUIT REQUIREMENTS. CHOOSE ONE FINISH TYPE,

TEXTURE, & COLOR
A. Finish

1. Stolit Finish: Factory blended, 100% acrylic polymer based elastomeric textured finish,
integrally colored. Finish type, texture and color as selected by Contracting Officer.

B. Water: Clean, cool, potable water
C. Portland Cement: ASTM C150, Type I or Type I-II.

2.04 RELATED MATERIALS AND ACCESSORIES
A. Substrate Materials: Refer to Section 061000 Rough Carpentry
B. Flashing: Refer to Division 07 Flashing Section for flashing materials.
C. Drainage Mat: 3 dimensional Drainage
D. Mechanical fasteners and washers:
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1. Wind-lock Wind Devil 2 fasteners, non-thermal bridging polypropylene plastic plates and
corrosion-resistant screws.

2. Demand Products PB Washer, 2” diameter, polypropylene plastic plates with appropriate
fasteners for framing.

3. I TW Buildex GridMate PB, 2” diameter, polypropylene plastic plates with appropriate
fasteners for framing.

4. Rodenhouse Plasti-Grip or Grip-Lock Washer, 2” -3" diameter, polypropylene plastic
plates with appropriate fasteners for framing.

E. Sealant System:
1. Sealant for expansion joints between panelized EIFS sections shall be ultra-low modulus

designed for minimum 100% elongation and minimum 50% compression and as selected
by Project Designer.

2. Sealant for perimeter seals around window and door frames and other wall penetrations
shall be low modulus, designed for minimum 50% elongation and minimum 25%
compression, and as selected by Project Designer.

3. Sealants shall conform to ASTM C 920, Grade NS.
4. Expansion joints between sections of EIFS shall have a minimum width of 3/4 in (19 mm).
5. Perimeter seal joints shall be a minimum width of 1/2 in (12.7 mm).
6. Sealant backer rod shall be closed-cell polyethylene foam.
7. Apply sealant to tracks or base coat of EIFS.
8. Refer to EIFS manufacturer’s current bulletin for listing of sealants which have been tested

and have been found to be compatible with EIFS materials.
9. Color shall be as selected by Project Designer.
10. Joint design, surface preparation, and sealant primer shall be based on sealant

manufacturer's recommendations and project conditions.
PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify all project site conditions.
B. Compliance: Comply with manufacturer's instructions for installation.
C. Substrate Examination: Examine prior to installation of EIFS assembly materials as follows:

1. Substrate shall be of a type approved by manufacturer. Plywood and OSB substrates shall 
be gapped 1/8 in (3.2 mm) at all edges.

2. Substrate shall be examined for soundness, and other harmful conditions.
3. Substrate shall be free of dust, dirt, laitance, efflorescence, and other harmful 

contaminants.
4. Substrate construction in accordance with substrate material manufacturer's specifications 

and applicable building codes.
5. Maximum deflection of the substrate shall be limited to L/240.

D. Sealants and Backer Rod: To be installed, where required, in accordance with the sealant 
manufacturer's specifications and published literature, and using the sealant manufacturer's 
recommended primers.

E. Advise Contractor of discrepancies preventing proper installation of the EIFS materials.  Do not 
proceed with the work until unsatisfactory conditions are corrected.

3.02 PREPARATION
A. Protection: Protect surrounding material surfaces and areas during installation of system.
B. Clean surfaces thoroughly prior to installation.
C. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
3.03 MIXING

A. Mix materials in accordance with manufacturer's instructions.
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3.04 APPLICATION
A. General: Installation shall conform to this specification and manufacturer’s written instructions.
B. Drainage Accessories and Water Resistive Barrier

1. Install drainage tracks (limited to terminations at foundations), back-wrap mesh, or edge-
wrap mesh at system terminations.

2. Flash all rough openings with Parex USA Weatherseal water-resistive barrier and
embedded Parex 396 Sheathing Tape or Peel and Stick Flashing Membrane

3. Install water resistive barrier in accordance with manufacturer’s instructions making all
laps weatherboard fashion to provide continuity of watershedding.

4. Install drainage mat with temporary fasteners to hold in place until insulation board is
mechanically fastened.

C. Insulation Board
1. Install Wind-lock fasteners to secure insulation board to the wall in accordance with Wind-

lock Corporation instructions. For exterior grade gypsum sheathing and glass mat gypsum
sheathing minimum screw penetration of framing members shall be 3/4 in (19 mm) into
wood and three full threads through steel. Minimum eight (8) fasteners per 2' x 4' (610 mm
x 1219 mm) piece of insulation board.

2. Install insulation board without gaps in a running bond pattern and interlocked at corners.
3. Rasp irregularities off insulation board.

D. Apply primer to base coat after drying. Primer may be omitted if it is not required by the
manufacturer's product data sheets for the specified finish coat or otherwise specified for the
project.

E. Finish Coat: Apply finish coat to match specified finish type, texture, and color. Do not apply
finish coat to surfaces to receive sealant. Keep finish out of sealant joint gaps.

3.05 CLEAN-UP
A. Removal: Remove and legally dispose of EIFS materials from job site.
B. Clean surfaces and work area of foreign materials resulting from material installation.

3.06 PROTECTION
A. Provide protection of installed materials from water infiltration into or behind them.
B. Provide protection of ins talled materials from dust, dirt, precipitation, and freezing during

installation, and continuous high humidity until fully cured and dry.
C. Clean exposed surfaces using materials and methods recommended by the manufacturer of

the material or product being cleaned. Remove and replace work that cannot be cleaned to the
satisfaction of the Project Designer/Owner.

END OF SECTION
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SECTION 079200
JOINT SEALANTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Each form and type of joint sealants.
B. Applications for joint sealers.
C. Self-leveling pourable joint sealants.
D. Joint backings and accessories.

1.02 REFERENCE STANDARDS
A. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018.
B. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016.
C. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants 2018.
D. ASTM C1311 - Standard Specification for Solvent Release Sealants 2014.
E. SCAQMD 1168 - Adhesive and Sealant Applications 1989 (Amended 2017).

1.03 SUBMITTALS
A. Product Data for Sealants:  Submit manufacturer's technical data sheets for each product to be

used, that includes the following.
1. Physical characteristics, including movement capability, VOC content, hardness, cure

time, and color availability.
2. List of backing materials approved for use with the specific product.
3. Substrates that product is known to satisfactorily adhere to and with which it is compatible.
4. Substrates the product should not be used on.
5. Substrates for which use of primer is required.

B. Product Data for Accessory Products:  Submit manufacturer's technical data sheet for each
product to be used, including physical characteristics, installation instructions, and
recommended tools.

C. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's color
cards showing standard colors available for selection.

D. Samples for Verification:  Where custom sealant color is specified, obtain directions from the
Contracting Officer and submit at least two physical samples for verification of color of each
required sealant.

E. Preinstallation Field Adhesion Test Reports:  Submit filled out Preinstallation Field Adhesion
Test Reports log within 10 days after completion of tests; include bagged test samples and
photographic records.

1.04 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 the work of this section and with at

least three years of documented experience.
C. Field Adhesion Test Procedures:

1. Allow sealants to fully cure as recommended by manufacturer before testing.
2. Have a copy of the test method document available during tests.
3. Record the type of failure that occurred, other information required by test method, and

the information required on the Field Quality Control Log.
4. If any combination of sealant type and substrate does not show evidence of minimum

adhesion or shows cohesion failure before minimum adhesion, report results to the
Contracting Officer.
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1.05 WARRANTY
A. Correct defective work within a five year period after Date of Substantial Completion.
B. Warranty:  Include coverage for installed sealants and accessories that fail to achieve

watertight seal , exhibit loss of adhesion or cohesion, or do not cure.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Non-Sag Sealants:  Permits application in joints on vertical surfaces without sagging or
slumping.
1. Bostik Inc; <>:  www.bostik-us.com/#sle.
2. Dow Chemical Company; <>:  consumer.dow.com/en-us/industry/ind-building-

construction.html/#sle.
3. Hilti, Inc; <>:  www.us.hilti.com/#sle.
4. Momentive Performance Materials, Inc (formerly GE Silicones); <>:

www.momentive.com/#sle.
5. Sika Corporation; <>:  www.usa-sika.com/#sle.
6. Or Equal.
7. Substitutions:  See Section 016000 - Product Requirements.

2.02 JOINT SEALANT APPLICATIONS
A. Scope:

1. Exterior Joints:  Seal open joints, whether or not the joint is indicated on drawings, unless
specifically indicated not to be sealed. Exterior joints to be sealed include, but are not
limited to, the following items.
a. Wall expansion and control joints.
b. Joints between door, window, and other frames and adjacent construction.
c. Joints between different exposed materials.
d. Openings below ledge angles in masonry.
e. Concrete/Masonry expansion joints.
f. At Locations of dissimilar metals.
g. Other locations to properly seal building.
h. Other joints indicated below.

2. Interior Joints:  Do not seal interior joints unless specifically indicated to be sealed. Interior
joints to be sealed include, but are not limited to, the following items.
a. Joints between door, window, and other frames and adjacent construction.
b. Other joints indicated below.

3. Do not seal the following types of joints.
a. Intentional weepholes in masonry.
b. Joints indicated to be treated with manufactured expansion joint cover or some other

type of sealing device.
c. Joints where sealant is specified to be provided by manufacturer of product to be

sealed.
d. Joints where installation of sealant is specified in another section.
e. Joints between suspended panel ceilings/grid and walls.

B. Exterior Joints:  Use nonsag polyurethane sealant, unless otherwise indicated.
C. Type <> - Interior Joints:  Use non-sag polyurethane sealant, unless otherwise indicated.

1. Type <> - Wall and Ceiling Joints in Wet Areas:  Non-sag polyurethane sealant for
continuous liquid immersion.

2. Type <> - Floor Joints in Wet Areas:  Non-sag polyurethane "non-traffic-grade" sealant
suitable for continuous liquid immersion.

3. Type <> - Joints between Fixtures in Wet Areas and Floors, Walls, and Ceilings:  Mildew-
resistant silicone sealant; white.

4. Type <> - Other Floor Joints:  Self-leveling polyurethane "traffic-grade" sealant.
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D. Interior Wet Areas:  Bathrooms, restrooms, kitchens, food service areas, and food processing
areas; fixtures in wet areas include plumbing fixtures, food service equipment, countertops,
cabinets, and other similar items.

2.03 JOINT SEALANTS - GENERAL
A. Sealants and Primers:  Provide products having lower volatile organic compound (VOC)

content than indicated in SCAQMD 1168.
B. Colors:  As indicated on the drawings or as selected from Manufacturer's standard colors.
C. Select materials for compatibility and select elasticity and hardness based on Manufacturer's

recommendations for application intended.
2.04 JOINT SEALANTS

A. Type <> - Non-Staining Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; not expected
to withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 50 percent, minimum.
2. Non-Staining To Porous Stone:  Non-staining to light-colored natural stone when tested in

accordance with ASTM C1248.
3. Dirt Pick-Up:  Reduced dirt pick-up compared to other silicone sealants.
4. Color:  To be selected by the Contracting Officer from manufacturer's full range.
5. Cure Type:  Single-component, neutral moisture curing.
6. Service Temperature Range:  Minus 65 to 180 degrees F.

B. Type 2 Interior Wet Areas -Mildew-Resistant Silicone Sealant:  ASTM C920, Grade NS, Uses M
and A; single component Type S, mildew resistant; not expected to withstand continuous water
immersion or traffic.
1. Color:  chosen by the Contracting Officer from full range of color choices .
2. Manufacturers:

a. Sika Corporation; Sikasil GP:  www.usa-sika.com/#sle.
b. Or Equal.
c. Substitutions:  See Section 016000 - Product Requirements.

C. Type <> - Non-Curing Butyl Sealant:  Solvent-based; ASTM C1311; single component, non-
sag, non-skinning, non-hardening, non-bleeding; vapor-impermeable; intended for fully
concealed applications.

D. Type 5 Exterior Concealed Joints between two assembled rigid surfaces in compression:
Polyisobutylene sealant tape conforming to AAMA 804.1.

E. Type 6 Acoustical Sealant: Nonskinning, nonhardening, permanently flexible sealant
specifically designed for sealing gypsum wallboard.

F. Type 7 Foam Sealants: Equal to Styrofoam Brand Sill Seal Foam Gasket; provide in width
required for Metal Stud Sizes.

2.05 SELF-LEVELING SEALANTS
1. Movement Capability:  Plus and minus 25 percent,  minimum.

2.06 ACCESSORIES
A. Backer Rod:  Cylindrical cellular foam rod, plyethylene-jacketed polyurethane foam, butyl

rubber foam, neoprene foam, or other flexible , permanent, durable non abrasive material with
surface that sealant will not adhere to, compatible with specific sealant used, and
recommended by backing and sealant manufacturers for specific application.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

C. Joint Cleaner:  Non-corrosive and non-staining type, type recommended by sealant
manufacturer; compatible with joint forming materials.

D. Primers:  Type recommended by sealant manufacturer to suit application; non-staining.
E. Fiber Expansion Joint Material: Preformed cellular fiber complying with ASTM D1751.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that  joints  are ready to receive work.
B. Verify that backing materials are compatible with sealants.
C. Verify that backer rods are of the correct size.
D. Preinstallation Adhesion Testing:  Install a sample for each test location indicated in the test

plan.
1. Test each sample as specified in PART 1 under QUALITY ASSURANCE article.
2. Notify the Contracting Officer  of date and time that tests will be performed, at least 7 days

in advance.
3. Record each test on Preinstallation Adhesion Test Log as indicated.
4. If any sample fails, review products and installation procedures, consult manufacturer, or

take whatever other measures are necessary to ensure adhesion; re-test in a different
location; if unable to obtain satisfactory adhesion, report to the Contracting Officer.

5. After completion of tests, remove remaining sample material and prepare joint for new
sealant installation.

3.02 PREPARATION
A. Remove loose materials and foreign matter that could impair adhesion of sealant.
B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.
C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.
D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant

work; be aware that sealant drips and smears may not be completely removable.
3.03 INSTALLATION

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

B. Perform installation in accordance with ASTM C1193.
C. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck

dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.

D. Install bond breaker backing tape where backer rod cannot be used.
E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without

getting sealant on adjacent surfaces. Clean adjacent surfaces to eliminate evidence of spillage.
F. Do not install sealant when ambient temperature is outside manufacturer's recommended

temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

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

H. Dure sealants and caulking compounds in compliance with Manufacturer's instructions and
recommendations to obtain high early bond strength, internal cohesive strength and surface
durability.

I. Concrete Floor Joint Filler:  After full cure, shave joint filler flush with top of concrete slab.
3.04 FIELD QUALITY CONTROL

A. Perform field quality control inspection/testing as specified in PART 1 under QUALITY
ASSURANCE article.

B. Remove and replace failed portions of sealants using same materials and procedures as
indicated for original installation.
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3.05 POST-OCCUPANCY
A. Post-Occupancy Inspection:  Perform visual inspection of entire length of project sealant joints

at a time that joints have opened to their greatest width; i.e. at low temperature in thermal cycle.
Report failures immediately and repair.

END OF SECTION
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SECTION 081113
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hollow metal frames for wood doors.
1.02 RELATED REQUIREMENTS

A. Section 087100 - Door Hardware.
B. Section 099000 - Painting and Coating

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel

Doors, Frames and Frame Anchors 2011.
C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100) 2017.
D. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces

for Steel Doors and Frames 2011.
E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.
F. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,

Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference 2014.
G. BHMA A156.115 - American National Standard for Hardware Preparation in Steel Doors and

Steel Frames 2016.
H. FBC TAS 201 - Impact Test Procedures; Testing Application Standard 1994.
I. FBC TAS 202 - Criteria for Testing Impact and Non-Impact Resistant Building Envelope

Components Using Uniform Static Air Pressure; Testing Application Standard 1994.
J. FBC TAS 203 - Criteria for Testing Products Subject To Cyclic Wind Pressure Loading; Testing

Application Standard 1994.
K. FLA (PAD) - Florida Building Code Online - Product Approval Directory Current Edition.
L. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.
M. Miami (APD) - Approved Products Directory; Miami-Dade County Current Edition.
N. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames 2002.
O. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames 2011.
P. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow

Metal Doors and Frames 2007.
Q. NAAMM HMMA 860 - Guide Specifications for Hollow Metal Doors and Frames 2018.
R. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames

2014.
S. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames 2013.

1.04 SUBMITTALS
A. Product Data:  Materials and details of design and construction, hardware locations,

reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

B. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and
identifying location of different finishes, if any. Provide schedule of doors and frames using
same reference numbers for openings as those on drawings.

C. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.
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D. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements
for small and large missile impact requirements for exterior doors and frames.

1.05 QUALITY ASSURANCE
A. Maintain at project site copies of reference standards relating to installation of products

specified.
B. Provide hollow metal frames complying with ANSI A250.8 (SDI-100) Recommended

Specifications for Standard Steel Doors and Frames.
C. Provide each type of door and frame unit from a single manufacturer specializing in

manufacturing of that type of work.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Comply with  ANSI/SDI A250.8 (SDI-100) in accordance with specified requirements.
B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and

adverse effects on factory applied painted finish.
C. Inspect hollow metal doors and frames upon delivery for damage. Minor damage may be

repaired, if repair work is equal in all respects to new work and acceptable to the Contracting
Officer; otherwise, remove and replace damaged items as directed.

D. Store doors and frames under a covered protected area, placed on wood sills at least 4 inches
off of ground surface.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames:
1. Ceco Door, an Assa Abloy Group company:  www.assaabloydss.com.
2. Republic Doors:  www.republicdoor.com.
3. Steelcraft, an Allegion brand:  www.allegion.com/us.
4. Curries Company.
5. Or Approved Equal.

B. Hurricane-Resistant Hollow Metal Doors and Frames:
1. Republic Doors, an Allegion brand; <>:  www.republicdoor.com/#sle.
2. Or Approved Equal.

2.02 PERFORMANCE REQUIREMENTS
A. Materials:

1. Hot-Rolled Steel Sheets and Strip:  Commercial quality carbon steel, complying with
ASTM A569 and ASTM A568.

2. Cold-Rolled Steel Sheets:  Commercial quality carbon steel, complying with ASTM A366
and ASTM A568.

3. Galvanized Steel Sheets:  Zinc coated carbon steel sheets of commercial quality
complying with ASTM A653, with [Addendum 01] A60 G90 coating.

4. Inserts, Anchors Bolts and Fasteners:  Manufacturer's standard units, except hot-dip
galvanize items to be built into exterior walls, complying with ASTM A153 Class C or D as
applicable.

B. Requirements for All Doors and Frames:
1. Accessibility:  Comply with ICC A117.1 and ADA Standards.
2. Exterior Door Top Closures:  Flush end closure channel, with top and door faces aligned.
3. Typical Door Face Sheets:  Flush.
4. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings. Style:  Manufacturers standard.
5. Hardware Preparations, Selections and Locations:  Comply with NAAMM HMMA 830 and

NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance
with specified requirements.
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a. Prepare doors and frames to receive mortised and concealed finish hardware in
accordance with final Finish Hardware Schedule and templates provided by hardware
supplier.  Comply with applicable requirements of ANSI A115 series specifications for
door and frame preparation for hardware.

b. Reinforce doors and frames to receive surface-applied hardware.  Drilling and
tapping for surface-applied finish hardware may be done at project site.

c. Locate finish hardware as shown on final shop drawings or, if not shown, in
accordance with "Recommended Locations for Builder's Hardware", published by
Door and Hardware Institute.

6. Zinc Coating for Typical Interior and/or Exterior Locations:  Provide metal components
zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip
process in accordance with ASTM A653/A653M, with manufacturer's standard coating
thickness, unless noted otherwise for specific hollow metal doors and frames.
a. Based on SDI Standards:  Provide at least A40/ZF120 (galvannealed) when

necessary, coating not required for typical interior door applications, and at least
A60/ZF180 (galvannealed) for corrosive locations.

C. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS
A. Door Finish:  Factory primed and field finished.
B. Interior Doors, Non-Fire Rated:

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
a. Level 2 - Heavy-duty.
b. Physical Performance Level B  500 000 cycles; in accordance with ANSI/SDI A250.4.
c. Model 2 - Seamless.
d. Door Face Metal Thickness:  18 gage, 0.042 inch, minimum.
e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

1) Provide at doors of food service areas (kitchen area) or in wet areas.
2. Door Thickness:  1-3/4 inch, nominal.

C. Type <> ,Hurricane Resistant Doors:
1. Comply with Florida Building Code (FBC) test protocols for High Velocity Hurricane Zone

(HVHZ) FBC TAS 201, FBC TAS 202 and FBC TAS 203.
2. Design and size door and frame components to withstand the specified load requirements

without damage or permanent set, when tested in accordance with ASTM E330/E330M.
a. Design Wind Loads:  Comply with requirements of ASCE 7.
b. Wind-Borne Debris Resistance:  Door and frame components shall have FLA (PAD)

approval or Miami (APD) approval for Large and Small Missile impact and pressure
cycling at design wind loads.

3. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
a. Level 3 - Extra Heavy-duty.
b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI

A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  16 gage, 0.053 inch, minimum.
e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

4. Core Material:  Polystyrene.
5. Door Thermal Resistance:  R-Value of 6.0 minimum, for installed thickness of polystyrene.
6. Door Thickness:  1-3/4 inch, nominal.
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2.04 HOLLOW METAL FRAMES
A. Comply with standards and/or custom guidelines as indicated for corresponding door in

accordance with applicable door frame requirements.
B. Frame Finish:  Factory primed and field finished.
C. General:

1. Provide floor anchors at each jamb and mullion in addition to required wall anchors.
D. Exterior Door Frames:  Fully welded and mitered corners with concealed fastenings.

1. Galvanizing:  Components hot-dipped zinc-iron alloy-coated (galvannealed) in accordance
with ASTM A653/A653M, with A60/ZF180 coating.

2. Frame Metal Thickness:  14 gage, 0.067 inch, minimum.
3. Weatherstripping:  Separate, see Section 087100.
4. Wind-Borne Debris Resistance:  Door and frame components shall have Miami (APD)

approval for Large and Small Missile impact and pressure cycling at design wind loads.
E. Interior Door Frames, Non-Fire Rated:  Full profile/continuously welded type.

1. Frame Metal Thickness:  16 gage, 0.053 inch, minimum.
2. At doors of food service areas (kitchen area) provide 6 inch highstainless steel spats at

door frames with or without stops.
F. Hurricane-Resistant Door Frames:  With same hurricane resistance as door; face welded or full

profile/continuously welded construction, ground smooth, fully prepared and reinforced for
hardware installation.
1. Frame Metal Thickness:  14 gage, 0.067 inch, minimum.

G. Mullions for Pairs of Doors:  Fixed, except where removable is indicated, with profile similar to
jambs.

H. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be
grouted.

I. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inch high.
J. Frames Wider than 48 inches:  Reinforce with steel channel fitted tightly into frame head, flush

with top.
2.05 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.
2.06 ACCESSORIES

A. Glazing:  As specified in Section 088000, factory installed  if applicable.
B. Grout for Frames:  Portland cement grout with maximum 4 inch slump for hand troweling;

thinner pumpable grout is prohibited.
C. Silencers:  Resilient rubber or vinyl, fitted into drilled hole; 3 on strike side of single door, 3 on

center mullion of pairs, and 2 on head of pairs without center mullions.
2.07 FABRICATION

A. General
1. Fabricate steel door and frame units to be rigid, neat in appearance and free from defects,

warp or buckle.  Wherever practicable, fit and assemble units in manufacturer's plant.
Clearly identify work that cannot be permanently factory-assembled before shipment, to

assure proper assembly at project site.
2. Fabricate exposed faces of doors and panels, including stiles and rails of non-flush units,

from only cold-rolled steel.
3. Fabricate frames, concealed stiffeners, reinforcement, edge channels, louvers, and

moldings from either cold-rolled or hot-rolled steel (at fabricator's option).
4. Fabricate doors indicated to be galvanized from galvanized sheet steel.  Close top and

bottom edges as integral part of door construction or by addition of inverted galvanized
steel channels.
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5. Exposed Fasteners:  Unless otherwise indicated, provide countersunk flat Phillips heads
for exposed screws and bolts.

2.08 FINISHES
A. Shop Paint: Clean treat and paint exposed surfaces of steel door and frame units. Clean steel

surfaces of mill scale, rust, oil, grease, dirt, and other foreign matter before applying paint.
Provide shop coat of prime paint of even consistency to provide a uniform finish surface ready

to receive final coats. Prior to application of any hardware components apply finish coat of
paint.
1. Finish coats of paint on doors shall be shop applied.
2. Finish coat on frames may be field applied.

B. The doors and frames can be field painted at the contractor’s option.  However; they have to be
sprayed.  They cannot be rolled or brushed.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION
A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior

to installation.
3.03 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Install frames prior to construction of enclosing walls and ceilings.
C. Coordinate frame anchor placement with wall construction. Locate 3 wall anchors, of type

suitable for construction type, per jamb at hinge and strike levels. Locate floor anchor at each
jamb and mullion.

D. Grout frames in masonry construction, using hand trowel methods; brace frames so that
pressure of grout before setting will not deform frames.

E. Install door hardware as specified in Section 087100.
F. Coordinate installation of electrical connections to electrical hardware items.
G. Touch up damaged factory finishes.

3.04 TOLERANCES
A. Clearances Between Door and Frame:  Comply with related requirements of specified frame

standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861.
B. Maximum Diagonal Distortion:  1/16 inch measured with straight edge, corner to corner.

3.05 ADJUSTING
A. Adjust for smooth and balanced door movement.

3.06 SCHEDULE
A. Refer to Door and Frame Schedule on the drawings.

END OF SECTION
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SECTION 081416
  FLUSH WOOD DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pre-finished solid core wood doors; flush  configuration with veneer faces; fire rated and non-
rated.

1.02 REFERENCE STANDARDS
A. WDMA I.S. 1A - Interior Architectural Wood Flush Doors 2013.

1.03 SUBMITTALS
A. Product Data:  Indicate door core materials and construction; veneer species, type and

characteristics.
B. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,

extent of blocking for hardware, factory machining, factory finishing, cutouts for glazing and
other details.

C. Samples:  Submit two samples of door veneer, 12 by12 inch in size illustrating wood grain,
stain color, and sheen.

D. Manufacturer's Installation Instructions:  Indicate special installation instructions.
E. Warranty, executed in Owner's name.

1.04 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. Installed Fire Rated Door and Transom Panel Assembly:  Conform to NFPA 80 for fire-rating as

scheduled. Provide label of an approved nationally recognized independent testing laboratory
on each door.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Package, deliver and store doors in accordance with specified quality standard.
B. Accept doors on site in manufacturer's packaging.  Inspect for damage.
C. Protect doors with resilient packaging .  Do not store in damp or wet areas; or in areas where

sunlight might bleach veneer.  Seal top and bottom edges with tinted sealer if stored more than
one week.  Break seal on site to permit ventilation.

1.06 WARRANTY
A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
B. Interior Doors:  Provide manufacturer's warranty for 2 years.
C. Include coverage for delamination of veneer, warping beyond specified installation tolerances,

and defective materials.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Wood Veneer Faced Doors:
1. Eggers Industries:  www.eggersindustries.com.
2. Graham Wood Doors:  www.grahamdoors.com.
3. Marshfield DoorSystems, Inc:  www.marshfielddoors.com.
4. Algoma Hardwoods; www.algomahardwoods.com.
5. Or Approved Equal.

2.02 DOORS
A. Doors: Refer to drawings for locations and additional requirements.
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1. Quality Standard:  Custom Grade, Standard Duty performance, in accordance with
AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), unless noted otherwise.

2. Wood Veneer Faced Doors:  5-ply unless otherwise indicated.
B. Interior Doors:  1-3/4 inches thick unless otherwise indicated; flush construction.

1. Provide solid core doors at all locations.
2. Fire Rated Doors:  Tested to ratings indicated on drawings in accordance with NFPA 252

or UL 10B - Negative (Neutral) Pressure; Underwriters Laboratories Inc. (UL) or
Intertek/Warnock Hersey (WHI) labeled .

2.03 DOOR AND PANEL CORES
A. Non-Rated Solid Core and 20 Minute Rated Doors:  Type particleboard core (PC), plies and

faces as indicated. ANSI A208.1, Grade LD-2, made with binder containing no urea-
formaldehyde resin.

B. Fire-Rated Doors:  Mineral core type, with fire resistant composite core (FD), plies and faces as
indicated above; with core blocking as required to provide adequate anchorage of hardware
without through-bolting.

2.04 DOOR FACINGS
A. Veneer Facing for Transparent Finish:  species to match existing or white birch, HPVA Grade

AA , rotary cut , with book match  between leaves of veneer, center balance match  of spliced
veneer leaves assembled on door or panel face .
1. "Pair Match" each pair of doors; "Set Match" pairs of doors within 10 feet of each other

when doors are closed.
2.05 ACCESSORIES

A. Louvers: Equal to Dayton Door Louvers; refer to mechnical for required size.
1. Construction: Extruded Aluminum
2. Finish: Clear Anodized

B. Glazing Stops:  Wood, of same species as door facing, mitered corners; prepared for
countersink style  screws for non rated doors. Aluminum channel shaped for rated doors.

2.06 DOOR CONSTRUCTION
A. Fabricate doors in accordance with door quality standard specified.
B. For fire rated doors comply with requirements of NFPA 80.
C. Factory cut and trim openings. Trim openings for non fire rated doors with manufacturer's stock

solid wood moldings to match door finish.
D. Factory cut openings for grilles as scheduled or indicated in Mechanical Drawings and Division

23.
E. Cores Constructed with stiles and rails:

1. Provide solid blocks at lock edge and top of door for closer for hardware reinforcement.
2. Provide solid blocking for other throughbolted hardware.

F. Factory machine doors for hardware other than surface-mounted hardware, in accordance with
hardware requirements and dimensions.

G. Factory fit doors for frame opening dimensions identified on shop drawings, with edge
clearances in accordance with specified quality standard.

H. Provide edge clearances in accordance with the quality standard specified.
2.07 FACTORY FINISHING - WOOD VENEER DOORS

A. Finish work in accordance with WDMA I.S. 1A for Grade specified and as follows:
1. Transparent:

a. System - TR-6, Catalyzed Polyurethane.
b. Stain: As chosen by the Contracting Officer from mfgr's standard colors.
c. Sheen:  satin.

B. Factory finish doors in accordance with approved sample.
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C. Seal door top edge and bottom edge with color sealer to match door facing. Finish all faces of
door.

D. Complete fabrication, including fitting doors for openings and machining for hardware that is not
surface applied, before finishing.

2.08 ACCESSORIES
A. Glazing:  As specified in Section 088000.
B. Glazing Stops:  Wood, of same species as door facing, butted corners; prepared for

countersink style tamper proof screws.
C. Door Hardware:  As specified in Section 087100.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Installer must examine door frames and verify that frames are correct type and have been

installed as required for proper hanging of corrsponding doors.
D. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or

alignment.
3.02 INSTALLATION

A. Condition doors to average prevailing humidity in installation area prior to hanging doors.
Building shall be fully enclosed and have permanent climate control system operating.

B. Install doors in accordance with manufacturer's instructions and specified quality standard.
C. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.
D. Use machine tools to cut or drill for hardware.
E. Coordinate installation of doors with installation of frames and hardware.
F. Coordinate installation of glazing.
G. Install door louvers plumb and level.

3.03 TOLERANCES
A. Comply with specified quality standard for fit and clearance tolerances.
B. Comply with specified quality standard for telegraphing, warp, and squareness.

3.04 ADJUSTING
A. Adjust doors for smooth and balanced door movement.
B. Adjust closers for full closure.
C. Rehang and replace doors which do not swing or operate freely and properly.

3.05 PROTECTION
A. Protect insallted wood doors from damage or deterioration until acceptance of work at

Substantial Completion.
END OF SECTION
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SECTION 087100
DOOR HARDWARE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hardware for wood and hollow metal  doors.
1.02 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
B. BHMA A156.1 - American National Standard for Butts and Hinges 2016.
C. BHMA A156.2 - American National Standard for Bored and Preassembled Locks & Latches

2017.
D. BHMA A156.3 - American National Standard for Exit Devices 2014.
E. BHMA A156.4 - American National Standard for Door Controls - Closers 2013.
F. BHMA A156.6 - American National Standard for Architectural Door Trim 2015.
G. BHMA A156.16 - American National Standard for Auxiliary Hardware 2018.
H. BHMA A156.18 - American National Standard for Materials and Finishes 2016.
I. BHMA A156.21 - American National Standard for Thresholds 2014.
J. BHMA A156.36 - American National Standard for Auxiliary Locks 2016.
K. BHMA A156.115 - American National Standard for Hardware Preparation in Steel Doors and

Steel Frames 2016.
L. BHMA A156.115W - American National Standard for Hardware Preparation in Wood Doors with

Wood or Steel Frames 2006.
M. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.
N. UL (DIR) - Online Certifications Directory Current Edition.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordinate the manufacture, fabrication, and installation of products that door hardware is

installed on.
B. Sequence installation to ensure utility connections are achieved in an orderly and expeditious

manner.
C. Furnish templates for door and frame preparation to manufacturers and fabricators of products

requiring internal reinforcement for door hardware.
D. Keying Requirements:

1. Contractor shall turn the hardware cores to Contracting Officer and provide construction
cores.

2. Contracting officer will be responsible for keying.
3. Attendance Required:
4. Agenda:
5. Deliver established keying requirements to manufacturers.

1.04 SUBMITTALS
A. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly

show products to be furnished for this project, and includes construction details, material
descriptions, finishes, and dimensions and profiles of individual components.

B. Shop Drawings - Door Hardware Schedule:  Submit detailed listing that includes each item of
hardware to be installed on each door. Use door numbering scheme as included in Contract
Documents.
1. Prepared by or under supervision of Architectural Hardware Consultant (AHC).
2. Provide complete description for each door listed.
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3. Provide manufacturer's and product names, and catalog numbers; include functions,
types, styles, sizes and finishes of each item.

4. Include account of abbreviations and symbols used in schedule.
C. Maintenance Data:  Include data on operating hardware, lubrication requirements, and

inspection procedures related to preventative maintenance.
1. Submit manufacturer's parts lists and templates.

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

E. Maintenance Materials and Tools:  Furnish the following for Owner's use in maintenance of
project.
1. Tools:  One set of each special wrench or tool applicable for each different or special

hardware component, whether supplied by hardware component manufacturer or not.
1.05 QUALITY ASSURANCE

1.06 DELIVERY, STORAGE, AND HANDLINGA. Package hardware items individually; label and identify each package with door opening code
to match door hardware schedule.

1.07 WARRANTY
A. Warranty against defects in material and workmanship for period indicated, from Date of

Substantial Completion.
1. Locksets and Cylinders:  Three years, minimum.
2. Other Hardware:  Two years, minimum.

PART 2  PRODUCTS
2.01 DESIGN AND PERFORMANCE CRITERIA

A. Provide specified door hardware as required to make doors fully functional, compliant with
applicable codes, and secure to extent indicated.

B. Provide individual items of single type, of same model, and by same manufacturer.
C. Provide door hardware products that comply with the following requirements:

1. Applicable provisions of federal, state, and local codes.
2. Accessibility:  ADA Standards and ICC A117.1.
3. Auxiliary Hardware:  BHMA A156.16.
4. Hardware Preparation for Steel Doors and Steel Frames:  BHMA A156.115.
5. Hardware Preparation for Wood Doors with Wood or Steel Frames:  BHMA A156.115W.

D. Lock Function:  Provide lock and latch function numbers and descriptions of manufacturer's
series. Refer to Door Hardware Schedule .

E. Fasteners:
1. Provide fasteners of proper type, size, quantity, and finish that comply with commercially

recognized standards for proposed applications.
a. Aluminum fasteners are not permitted.
b. Provide phillips flat-head screws with heads finished to match door surface hardware

unless otherwise indicated.
2. Provide machine screws for attachment to reinforced hollow metal and aluminum frames.

a. Self-drilling (Tek) type screws are not permitted.
3. Concealed Fasteners:  Do not use through or sex bolt type fasteners on door panel sides

indicated as concealed fastener locations, unless otherwise indicated.
2.02 HINGES

A. Manufacturers:
1. Ives 5BB1 – 4.5″ x 4.5″ Ball Bearing Hinge .
2. Or Equal

B. Hinges:  Comply with BHMA A156.1, Grade 1.
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1. Provide hinges on every swinging door.
2. Provide five-knuckle full mortise butt hinges unless otherwise indicated.
3. Provide ball-bearing hinges at each door.
4. Provide non-removable pins on exterior outswinging doors.
5. Provide following quantity of butt hinges for each door:

a. Doors From 60 inches High up to 90 inches High:  Three hinges.
b. Doors 90 inches High up to 120 inches High:  Four hinges.

2.03 EXIT DEVICES
A. Manufacturers:

1. Von Duprin 99L Rim Exit Device with Lever.
2. Or Equal.

B. Exit Devices:  Comply with BHMA A156.3, Grade 1.
1. Lever design to match lockset trim.
2. Provide cylinder with cylinder dogging or locking trim.
3. Provide exit devices properly sized for door width and height.
4. Provide strike as recommended by manufacturer for application indicated.
5. Provide UL (DIR) listed exit device assemblies for fire-rated doors and panic device

assemblies for non-fire-rated doors.
2.04 CYLINDRICAL LOCKS

A. Manufacturers:
1. Schlage Saturn Series .
2. Or equal.

B. Cylindrical Locks (Bored):  Comply with BHMA A156.2, Grade 1, 4000 Series.
1. Bored Hole:  2-1/8 inch diameter.
2. Latchbolt Throw:  1/2 inch, minimum.
3. Backset:  2-3/4 inch unless otherwise indicated.
4. Strikes:  Provide manufacturer's standard strike for each latchset or lockset with strike box 

and curved lip extending to protect frame in compliance with indicated requirements.
a. Finish:  To match lock or latch.

5. Provide a lock for each door, unless otherwise indicated that lock is not required.
6. Trim:  Provide lever handle or pull trim on outside of each lock, unless otherwise indicated.

2.05 AUXILIARY LOCKS (DEADLOCKS)
A. Manufacturers:

1. Schlage B560P Single Cylinder Deadbolt .
2. Or Equal

B. Auxiliary Locks (Deadlocks):  Comply with BHMA A156.36, Grade 1.
1. Type:  Bored (cylindrical).
2. Application:  Bored.
3. Backset:  2-3/4 inch, unless otherwise indicated.
4. Bolt Throw:  1/2 inch, with latch made of hardened steel.
5. Provide strike that matches deadlock.

2.06 DOOR PULLS AND PUSH PLATES
A. Manufacturers:

1. Ives 8302-8 Pull Plate – 4″ x 16″ w/ 3/4″ Round Pull 8″ CTC.
2. Ives 8200 Push Plate – 4″ x 16″ x .050″
3. Or Eq

B. Door Pulls and Push Plates:  Comply with BHMA A156.6.
1. Pull Type:  Straight, unless otherwise indicated.
2. Push Plate Type:  Flat, with square corners, unless otherwise indicated.
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a. Edges:  Beveled, unless otherwise indicated.
3. Material:  Aluminum, unless otherwise indicated.

2.07 CLOSERS
A. Manufacturers; Surface Mounted:

1. LCN 1461 Rw/PA Door Closer .
2. Or Equal

B. Closers:  Comply with BHMA A156.4, Grade 1.
1. Type:  Surface mounted to door.
2. Provide door closer on each exterior door and as indicated on the schedule.
3. At corridor entry doors, mount closer on room side of door.
4. At outswinging exterior doors, mount closer on interior side of door.

2.08 KICK PLATES
A. Manufacturers:

1. Ives 8400 Series Kick Plate – P-BLK Black .
2. Or Equal

B. Kick Plates:  Provide along bottom edge of push side of every door with closer, except
aluminum storefront and glass entry doors, unless otherwise indicated.
1. Size: 10 inch  high by 2 inch  less door width (LDW) on push side of door.

2.09 FLOOR STOPS
A. Manufacturers:

1. Ives FS438 Dome Floor Stop .
2. Or Equal

B. Floor Stops:  Comply with BHMA A156.16, Grade 1 and Resilient Material Retention Test as
described in this standard.
1. Type:  Manual hold-open, with pencil floor stop.
2. Material:  Aluminum housing with rubber insert.

2.10 WALL STOPS
A. Manufacturers:

1. Ives WS406/407CCV Concave Wall Bumper .
2. Or Equal.

B. Wall Stops:  Comply with BHMA A156.16, Grade 1 and Resilient Material Retention Test as
described in this standard.
1. Provide wall stops to prevent damage to wall surface upon opening door.
2. Type:  Bumper, concave, wall stop.
3. Material:  Aluminum housing with rubber insert.

2.11 THRESHOLDS
A. Manufacturers:

1. Pemko; an Assa Abloy Group company: www.assaabloydss.com/#sle.
2. National Guard Products, Inc: www.ngpinc.com/#sle.
3. Zero International, Inc : www.zerointernational.com/#sle.

B. Thresholds:  Comply with BHMA A156.21.
1. Provide threshold at each exterior door, unless otherwise indicated.
2. Must be ADA compliant.
3. Type: Rabbeted with door stop .
4. Material:  Aluminum.
5. Threshold Surface:  Fluted horizontal grooves across full width.
6. Field cut threshold to profile of frame and width of door sill for tight fit.
7. Provide non-corroding fasteners at exterior locations.
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2.12 COAT HOOKS
A. Manufacturers:

1. Rockwood ; an Assa Abloy Group company ; Rockwood RM828 :
www.assaabloydss.com/#sle.

B. Coat Hooks: Provide on inside of bathroom partitions and as indicated elsewhere on the
drawings.

C. Material:  Brass.
2.13 FINISHES

A. Finishes:  Provide door hardware of same finish, unless otherwise indicated.
1. Primary Finish:  US19 Matte Black ; BHMA A156.18.  If US19 is not available, then US1B

Flat Black ill be acceptable.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that doors and frames are ready to receive this work; labeled, fire-rated doors and frames
are properly installed, and dimensions are as indicated on shop drawings.

3.02 INSTALLATION
A. Install hardware in accordance with manufacturer's instructions and applicable codes.
B. Use templates provided by hardware item manufacturer.
C. Do not install surface mounted items until application of finishes to substrate are fully

completed.
D. Door Hardware Mounting Heights:   Distance from finished floor to center line of hardware item.

 As indicated in following list, unless noted otherwise on drawings. 
1. Mounting heights in compliance with ADA Standards:

a. Locksets:  40-5/16 inch.
b. Push Plates/Pull Bars:  42 inch.
c. Deadlocks (Deadbolts):  48 inch.
d. Exit Devices:  40-5/16 inch.

E. Set exterior door thresholds with full-width bead of elastomeric sealant at each point of contact
with floor providing a continuous weather seal; anchor thresholds with stainless steel
countersunk screws.

3.03 ADJUSTING
A. Adjust hardware for smooth operation.
B. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal.

3.04 CLEANING
A. Clean finished hardware in accordance with manufacturer's written instructions after final

adjustments have been made.
B. Clean adjacent surfaces soiled by hardware installation.
C. Replace items that cannot be cleaned to manufacturer's level of finish quality at no additional

cost.
3.05 PROTECTION

A. Do not permit adjacent work to damage hardware or finish.
END OF SECTION
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SECTION 092116
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.
B. Metal stud wall framing.
C. Acoustic insulation.
D. Tile backing board.
E. Gypsum wallboard.
F. Joint treatment and accessories.

1.02 REFERENCE STANDARDS
A. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board 2017.
B. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members 2018.
C. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing 2017.
D. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products 2020.
E. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board 2020.
F. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel

Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. (2.84
mm) in Thickness 2018.

G. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs 2020.

H. ASTM C1047 - Standard Specification for Accessories For Gypsum Wallboard and Gypsum
Veneer Base 2019.

I. ASTM C1396/C1396M - Standard Specification for Gypsum Board 2017.
J. ASTM C1629/C1629M - Standard Classification for Abuse-Resistant Nondecorated Interior

Gypsum Panel Products and Fiber-Reinforced Cement Panels 2019.
K. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber 2016.
L. GA-216 - Application and Finishing of Gypsum Panel Products 2016.

1.03 SUBMITTALS
A. Product Data:  Provide data on metal framing, gypsum board, accessories, and joint finishing

system.
B. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing

compliance with requirements.
1.04 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing gypsum board installation and
finishing, with minimum five years of experience.

PART 2  PRODUCTS
2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
1. See PART 3 for finishing requirements.
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2.02 METAL FRAMING MATERIALS
A. Manufacturers - Metal Framing, Connectors, and Accessories:

1. Clarkwestern Dietrich Building Systems LLC; <>:  www.clarkdietrich.com/#sle.
2. Or Aproved Equal.

B. Non-Loadbearing Framing System Components:  ASTM C645; galvanized sheet steel, of size
and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/360 at 5 psf.
1. Studs:  "C" shaped with flat or formed webs.
2. Runners:  U shaped, sized to match studs.
3. Furring:  Hat-shaped sections, minimum depth of 7/8 inch.

C. Partition Head To Structure Connections:  Provide track fastened to structure with legs of
sufficient length to accommodate deflection, for friction fit of studs cut short and fastened as
indicated on drawings.
1. For walls with top tracks that do not connect directly to building structure: Diagonally

Brace Stud wall partitions to structure above as required to maintain defection
requirements hererin.

2.03 BOARD MATERIALS
A. Manufacturers - Gypsum-Based Board:

1. Georgia-Pacific Gypsum; <>:  www.gpgypsum.com/#sle.
2. Or Approved Equal. .

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Thickness:  

a. Vertical Surfaces:  5/8 inch.
b. Ceilings:  5/8 inch.

3. Mold Resistant Paper Faced Products:
a. Georgia-Pacific Gypsum; ToughRock Mold-Guard.
b. Or Approved Equal. .

C. Abuse Resistant Wallboard:
1. Application: as indicated on drawings. .
2. Surface Abrasion:  Level 2, minimum, when tested in accordance with ASTM

C1629/C1629M.
3. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
4. Paper-Faced Type:  Gypsum wallboard as defined in ASTM C1396/C1396M.
5. Thickness:  5/8 inch.
6. Edges:  Tapered.
7. Paper-Faced Products:

a. Georgia-Pacific Gypsum; ToughRock Fireguard X Mold Guard Abuse-Resistant.
b. Or Approved Equal .

D. Backing Board For Tile:  Water-resistant gypsum backing board as defined in ASTM
C1396/C1396M; sizes to minimum joints in place; ends square cut.
1. Application:  Vertical surfaces behind thinset tile, except in wet areas.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Type: Regular and Type X, in locations indicated.
4. Type X Thickness:  5/8 inch.
5. Regular Board Thickness:  1/2 inch.
6. Edges: Tapered.
7. Products:

a. National Gypsum Company; Gold Bond XP Gypsum Board.
b. Or approved Equal .
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2.04 GYPSUM WALLBOARD ACCESSORIES
A. Acoustic Insulation:  ASTM C665; preformed glass fiber, friction fit type, unfaced.  Thickness:

 match wall stud depth in inches.
B. Beads, Joint Accessories, and Other Trim:  ASTM C1047, galvanized steel or rolled zinc,

unless noted otherwise.
1. Corner Beads:  Low profile, for 90 degree outside corners.

a. Products:
1) Phillips Manufacturing Co; Everlast Corner Bead:  www.phillipsmfg.com/#sle.
2) Substitutions:  See Section 016000 - Product Requirements.

C. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.

D. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less than 0.033
inch in Thickness and Wood Members:  ASTM C1002; self-piercing tapping screws, corrosion
resistant.

E. Screws for Fastening of Gypsum Panel Products to Steel Members from 0.033 to 0.112 inch in
Thickness:  ASTM C954; steel drill screws, corrosion resistant.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
3.02 FRAMING INSTALLATION

A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions.
B. Studs:  Space studs at 16 inches on center.

1. Extend partition framing to structure where indicated and to ceiling in other locations.
2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in

accordance with manufacturer's instructions.
3. Partitions Terminating at Structure:  Attach extended leg top runner to structure, maintain

clearance between top of studs and structure, and brace both flanges of studs with
continuous bridging.

C. Openings:  Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs.  

D. Standard Wall Furring:  Install at masonry walls scheduled to receive gypsum board, not more
than 4 inches from floor and ceiling lines and abutting walls.  Secure in place on alternate
channel flanges at maximum 16 inches on center.
1. Orientation:  Horizontal.
2. Spacing:  At 16 inches on center.

E. Blocking:  Install wood blocking for support of:
1. Framed openings.
2. Wall mounted cabinets.
3. Plumbing fixtures.
4. Toilet partitions.
5. Toilet accessories.
6. Wall mounted door hardware.

3.03 ACOUSTIC ACCESSORIES INSTALLATION
A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around

electrical and mechanical items within partitions, and tight to items passing through partitions.
3.04 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.
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B. Single-Layer Non-Rated:  Install gypsum board in most economical direction, with ends and
edges occurring over firm bearing.
1. Exception: Tapered edges to receive joint treatment at right angles to framing.

C. Fire-Rated Construction:  Install gypsum board in strict compliance with requirements of
assembly listing.

D. Installation on Metal Framing:  Use screws for attachment of gypsum board.
3.05 INSTALLATION OF TRIM AND ACCESSORIES

A. Corner Beads:  Install at external corners, using longest practical lengths.  
3.06 JOINT TREATMENT

A. Paper Faced Gypsum Board:  Use paper joint tape, bedded with ready-mixed vinyl-based joint
compound and finished with ready-mixed vinyl-based joint compound.

B. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:
1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise

indicated.
2. Level 3:  Walls to receive textured wall finish.
3. Level 2:  In utility areas, behind cabinetry, and on backing board to receive tile finish.
4. Level 1:  Fire rated wall areas above finished ceilings, whether or not accessible in the

completed construction.
C. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to

receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.

D. Fill and finish joints and corners of cementitious backing board as recommended by
manufacturer.

3.07 TOLERANCES
A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet

in any direction.
END OF SECTION
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SECTION 092400
CEMENT PLASTERING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Cement plastering.
1.02 REFERENCE STANDARDS

A. ASTM C926 - Standard Specification for Application of Portland Cement-Based Plaster 2020b.
1.03 SUBMITTALS

A. Product Data:  Provide data on plaster materials and trim accessories.
B. Samples:

1. Submit two  samples, 12 by 12 inch  in size illustrating finish color and texture.
C. Installer's Qualification Statement.

1.04 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing the work of this section with

minimum three years documented experience.
1.05 FIELD CONDITIONS

A. Exterior Plaster Work:  Do not apply plaster when substrate or ambient air temperature is 40
degrees F or lower, or when temperature is expected to drop below 40 degrees F within 48
hours of application.

PART 2  PRODUCTS
2.01 CEMENT PLASTER APPLICATIONS

A. Basis of Design: Sto F300; Sto Corp.
1. Or Aproved Equal.

B. Materials:
1. Texture Finishes: Stolit; high performance decorative and protectuve acrylic-based

textured wall finish with integral color.
2. Primer: StoPrime 80804 Smooth Primer as recommended per Manufacturer.
3. Base coat: Sto BTS Plus; one component polymer modified cement-based high build base

coat for leveling up to 1/16 inch in one pass.
4. Surface Conditioner: StoPrime Conditioner; water-based acrylic surface conditioner for

reducing absorption of highly absorbent surfaces.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions are acceptable prior to starting this work.
B. Verify masonry joints are flush and surfaces are ready to receive work of this section, and that

there are no existing bituminous or water repellent coatings on masonry surfaces.
C. Verify concrete surfaces are flat, honeycombs are filled flush, and surfaces are ready to receive

work of this section, and that there are no existing bituminous, water repellent, or form release
agent coatings on concrete surfaces that may be detrimental to plaster bond.

D. Verify lath is flat, secured to substrate, and joint and surface perimeter accessories are properly
in place.

E. Verify mechanical and electrical equipment and services located within areas to receive this
work have been properly tested and approved.

3.02 PREPARATION
A. Gerneral Surface Preparation
B. All substrate surfaces shall be straight and true to within 1/8 inch in 10 ft.
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C. Dampen masonry surfaces to reduce excessive suction.
D. Clean concrete surfaces of foreign matter using approved acid solutions, solvents, or

detergents, and then rinse surfaces thoroughly with clean water.
3.03 MIXING

A. Mix only as much plaster as can be used prior to initial set.
B. Mix materials dry, to uniform color and consistency, before adding water.
C. Protect mixtures from frost or freezing temperatures, contamination, and excessive

evaporation.
3.04 APPLICATION

A. Apply plaster in accordance with manufacturer's written instructions and comply with ASTM
C926.

END OF SECTION



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 093000 - 1 Tiling

SECTION 093000
TILING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Tile for floor applications.
B. Tile for wall applications.
C. Ceramic accessories.
D. Trim and accessories for a complete installation.

1.02 RELATED REQUIREMENTS
A. Section 079200 - Joint Sealants:  Sealing joints between tile work and adjacent construction

and fixtures.
B. Section 092116 - Gypsum Board Assemblies:  Tile backer board.

1.03 REFERENCE STANDARDS
A. ANSI A108.1b - American National Standard Specifications for Installation of Ceramic Tile on a

Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex-Portland Cement Mortar
2017.

B. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesives or Water Cleanable Tile-Setting Epoxy Adhesive 2009 (Revised).

C. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with
Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar 1999 (Reaffirmed 2010).

D. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant, Water Cleanable Tile-Setting and -Grouting Epoxy 1999 (Reaffirmed
2010).

E. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework
2017.

F. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units 2018.

G. ANSI A108.19 - American National Standard Specifications for Interior Installation of Gauged
Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs by the Thin-Bed Method Bonded with
Modified Dry-Set Cement Mortar or Improved Modified Dry-Set Cement Mortar 2017.

H. ANSI A118.12 - American National Standard Specifications for Crack Isolation Membranes for
Thin-Set Ceramic Tile and Dimension Stone Installation 2014.

I. ASTM C373 - Standard Test Methods for Determination of Water Absorption and Associated
Properties by Vacuum Method for Pressed Ceramic Tiles and Glass Tiles and Boil Method for
Extruded Ceramic Tiles and Non-tile Fired Ceramic Whiteware Products  2018.

J. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation 2019.
1.04 SUBMITTALS

A. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.
Include instructions for using grouts and adhesives.

B. Shop Drawings:  Indicate tile layout, patterns, color arrangement, perimeter conditions,
junctions with dissimilar materials, control and expansion joints, thresholds, ceramic
accessories, and setting details.

C. Samples: provide two samples in actual size of each tile specified.
D. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain

removal methods.
E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
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1. Extra Tile:  5 percent of each size, color, and surface finish combination, but not less than
one box of each type.

1.05 MOCK-UP
A. Construct tile mock-up where indicated on drawings, incorporating all components specified for

the location.
1. Approved mock-up may remain as part of the Work.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1. Deliver packaged materials and store in original containers with seals unbroken and labels
intact until time of use, in accordance with manufacturer's instructions. All cartons must be
from the same Lot.

1.07 FIELD CONDITIONS
A. Do not install solvent-based products in an unventilated environment.
B. Maintain ambient and substrate temperature above 50 degrees F and below 100 degrees F

during installation and curing of setting materials.
PART 2  PRODUCTS
2.01 TILE

A. Manufacturers:  All products by the same manufacturer.
1. Dal-Tile Corporation:  www.daltile.com/#sle.
2. Or equal.

B. Colors, patterns, and locations of all tile types are as indicated on the Drawings. Manufacturer's
listed on the Drawings and below are to be the Contracting Officer's control samples. Other
manufacturer's must submit samples prior to bid matching color and finish in order to be
considered "equal".

C. Porcelain Tile, Type FT-1 and TB-1:  ANSI A137.1, standard grade.
1. Provide as floor tile in locations scheduled on Drawings and provide as wall tile in

locations scheduled on Drawings and provide as wall base in locations scheduled on
Drawings.

2. Moisture Absorption:  0 to 0.5 percent as tested in accordance with ASTM C373.
3. Sizes:

a. Floor Tile FT-1: 12x12
b. Tile Base TB-1: 6x12 Cove Base, Cove Base Left, Cove Base Right

4. Thickness:  3/8 inch.
5. Edges:  Square.
6. Surface Finish:  Unglazed.
7. Color(s):  To be selected by Contracting Officer from manufacturer's full range.
8. Trim Units:  Matching cove base  shapes in sizes coordinated with field tile .

2.02 TRIM AND ACCESSORIES
A. Trim/Termination Strips:  Satin natural anodized extruded aluminum, style and dimensions to

suit application, indicated below, or if not indicated to suit application, for setting using tile
mortar or adhesive.
1. Floor transitions must be ADA compliant.
2. Applications:

a. Open cut or unfinished edges (end or top) of wall tile equal to Schluter QUADEC.
b. Tile to Tile Outside corners equal to Schluter QUADEC.
c. Tile to VCT and LVT transitions equal to Schluter RENO-U
d. Wall corners, outside and inside where tile abuts another material besides tile equal

to Schluter QUADEC.
e. Tile to concrete transitions equal to Schluter Reno-Ramp/-K.
f. In other locations as indicated on Drawings.
g. Provide in heights to suit application.
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3. Manufacturers:
a. Schluter-Systems:  www.schluter.com/#sle.

2.03 SETTING MATERIALS
A. Manufacturers:

1. LATICRETE International, Inc:  www.laticrete.com.
2. Merkrete, by Parex USA, Inc:  www.merkrete.com.
3. ProSpec, an Oldcastle brand:  www.prospec.com.
4. Or Equal.

B. Latex-Portland Cement Mortar Bond Coat:  ANSI A118.4.
C. Mortar Bed Materials:  Pre-packaged mix of Portland cement, sand, latex additive, and water.

1. Products:
a. LATICRETE International, Inc; LATICRETE 3701 Fortified Mortar Bed:

 www.laticrete.com/#sle.
b. Merkrete, by Parex USA, Inc; Merkrete Underlay C:  www.merkrete.com/#sle.
c. Proflex Products, Inc; MSI - Mud Set Installation:  www.proflex.us/#sle.

2.04 GROUTS
A. Manufacturers:

1. LATICRETE International, Inc:  www.laticrete.com/#sle.
B. Epoxy Grout:  ANSI A118.3 chemical resistant and water-cleanable epoxy grout.

1. Applications:  At all floor tile locations. .
2. Color(s):  As selected by the Contracting Officer from manufacturer's full line.
3. Products:

a. LATICRETE International, Inc; LATICRETE SPECTRALOCK PRO Premium Grout:
 www.laticrete.com/#sle.

b. Or Equal.
2.05 ACCESSORY MATERIALS

A. Concrete Floor Slab Crack Isolation Membrane:  Material complying with ANSI A118.12; not
intended as waterproofing.
1. Crack Resistance:  No failure at 1/8 inch gap, minimum.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive tile.

B. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of
setting materials to sub-floor surfaces.

3.02 PREPARATION
A. Protect surrounding work from damage.
B. Vacuum clean surfaces and damp clean.
C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable

flatness tolerances.
D. Install backer board in accordance with ANSI A108.11 and board manufacturer's instructions.

 Tape joints and corners, cover with skim coat of setting material to a feather edge.
3.03 INSTALLATION - GENERAL

A. Install tile, thresholds, and stair treads and grout in accordance with applicable requirements of
ANSI A108.1a through ANSI A108.19 , manufacturer's instructions, and TCNA (HB)
recommendations.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.
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C. Extend tile work into recesses and under or behind equipment and fixtures, to form a complete
covering without interruptions, except as otherwise shown. Terminate work neatly at
obstructions, edges and corners without disrupting pattern or joint alignments.

D. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases
neatly.  Align floor joints.

E. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make
grout joints without voids, cracks, excess mortar or excess grout, or too little grout.

F. Form internal angles square and external angles square.
G. Perform cutting and drilling of tile without marring visible surfaces. Carefully grind cut edges of

tile abutting trim, finish or built up items for straight aligned joints. Fit tile closely to electrical
outlets, piping, fixtures and other penetrations, so that plates, collars or covers overlap tile.

H. Install tile base without wall tile using dry set or latex portland cement.
I. Jointing Pattern: Unless indicated otherwise, lay tile in grid pattern. Layout tile work and center

tile fields in both directions in each space or on each wall area. Adjust to minimize tile cutting
and slithers of tile. Provide uniform joint widths.

J. Install expansion joints where tile work abuts restraining surfaces such as perimeter walls,
columns, etc. Install directly over joints in structural floor including construction joints or cold
joints. Set compressible back up strip when mortar is placed or utilize removable wood strips to
provide space for back up after mortar has cured. Install sealant after tile work and grout are
dry. Follow sealant manufacturer's recommendations.

K. Install non-ceramic trim in accordance with manufacturer's instructions.
L. Sound tile after setting.  Replace hollow sounding units.
M. Keep control and expansion joints free of mortar, grout, and adhesive.
N. Prior to grouting, allow installation to completely cure; minimum of 48 hours.
O. Grout tile joints unless otherwise indicated.  
P. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either

bond breaker tape or backer rod as appropriate to prevent three-sided bonding.
3.04 INSTALLATION - FLOORS - THIN-SET METHODS

A. Over interior concrete substrates, install in accordance with TCNA (HB) Method F113, dry-set
or latex-Portland cement bond coat, with standard grout, unless otherwise indicated.
1. Where epoxy bond coat and grout are indicated, install in accordance with TCNA (HB)

Method F131.
2. Where furan bond coat and grout are indicated, install in accordance with TCNA (HB)

Method F133.
B. Install tile-to-tile floor movement joints in accordance with TCNA (HB) Method EJ171F.

3.05 INSTALLATION - FLOORS - MORTAR BED METHODS
A. Over interior concrete substrates, install in accordance with TCNA (HB) Method F112, bonded,

unless otherwise indicated.
1. Where epoxy bond coat and grout are indicated, install in accordance with TCNA (HB)

Method F132, bonded.
2. Where epoxy or furan grout is indicated, but not epoxy or furan bond coat, install in

accordance with TCNA (HB) Method F114, with cleavage membrane.
B. Mortar Bed Thickness:  1 1/2" inch, unless otherwise indicated on Drawings.

3.06 CLEANING
A. Clean tile and grout surfaces per manufacturers requirements for each specific product.
B. Clean all tile surfaces so they are free of foreign matter.
C. Leave tile work clean and free of non-uniform joints, cracked, chipped, broken, unbonded, or

otherwise defective tile work.
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3.07 PROTECTION
A. Do not permit traffic over finished floor surface for seven days after installation.
B. Protect wall tile surfaces to prevent damage for duration of construction.

END OF SECTION
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SECTION 095100
ACOUSTICAL CEILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Acoustical ceiling panels.
B. Exposed grid suspension system.
C. Wire hangers, fasteners, main runners, cross tees, and wall angle moldings.
D. Perimeter Trim.
E. Exterior Metal Soffit System.
F. Acoustical Sound Panels at Ceiling.

1.02 RELATED REQUIREMENTS
A. Section 092116 - Gypsum Board Assemblies
B. Section 211300 - Fire-Suppression Sprinkler Systems:  Sprinkler heads in ceiling system.
C. Section 233700 - Air Outlets and Inlets:  Air diffusion devices in ceiling.
D. Section 265100 - Interior Lighting:  Light fixtures in ceiling system.
E. Section 284600 - Fire Detection and Alarm:  Fire alarm components in ceiling system.

1.03 REFERENCE STANDARDS
A. ASTM C 423 Sound Absorption and Sound Absorption Coefficients by the Reverberation Room

Method
B. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and Testing of

Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings 2017.
C. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems

for Acoustical Tile and Lay-In Panels 2013.
D. ASTM A 641 Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire
E. ASTM A 653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip

Process
F. ASTM E1264 - Standard Classification for Acoustical Ceiling Products 2019.
G. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building Materials

1.04 ADMINISTRATIVE REQUIREMENTS
A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,

sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.
1.05 SUBMITTALS

A. Shop Drawings:  Indicate grid layout and related dimensioning. Coordinating installation and
spacing with hanger attachment to building structure and ceiling mounted items.

B. Product Data:  Provide data on suspension system components and acoustical units.
C. Samples:  Submit two samples 6 by 6 inch in size illustrating material and finish of acoustical

units.
D. Samples:  Submit two samples each, 8 inches long, of suspension system main runner.
E. Manufacturer's Installation Instructions:  Indicate special procedures.
F. Certifications: Manufacturer's certifications that products comply with specified requirements,

including laboratory reports showing compliance with specified tests and standards.  For
acoustical performance, each carton of material must carry an approved independent
laboratory classification of NRC, CAC, and AC.
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G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Acoustical Units:  Quantity equal to 5 percent of total installed or minimum one full

box per tile type.
1.06 QUALITY ASSURANCE

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

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

C. Installer: Firm with not less than Five years documented experience in installation of ceiling
systems similar to those specified and is acceptable to Manufacturer of specified products.

D. Provide acoustical panel units and grid components by a single manufacturer.
E. Coordination of Work: Coordinate acoustical ceiling work with installers of related work

including, but not limited to building insulation, gypsum board, light fixtures, mechanical
systems, electrical systems, and sprinklers.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver acoustical ceiling units to project site in original, unopened packages and store them in

a fully enclosed space where they will be protected against damage from moisture, direct
sunlight, surface contamination, and other causes.

B. Handle acoustical ceiling units carefully to avoid chipping edges or damaged units in any way.
1.08 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent
prior to, during, and after acoustical unit installation.

B. Do not install acoustical units until after interior wet work is dry.
C. Do not install until space is fully enclosed and fully conditioned.
D. Do not install until work above ceiling is complete.

1.09 WARRANTY
A. Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing to repair or

replace panels that fail within the warranty period.  Failures include, but are not limited to the
following:
1. Acoustical Panels:  Sagging and warping
2. Grid System:  Rusting and manufacturer's defects

B. Warranty Period:
1. Acoustical panels: Ten (10) years from date of substantial completion.
2. Grid: Ten (10) years from date of substantial completion.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Acoustic Tiles/Panels:
1. Armstrong World Industries, Inc:  www.armstrong.com/#sle.
2. CertainTeed Corporation:  www.certainteed.com/#sle.
3. USG:  www.usg.com/#sle.
4. Or Equal. .

B. Suspension Systems:
1. Armstrong World Industries, Inc:  www.armstrong.com/#sle.
2. CertainTeed Corporation:  www.certainteed.com/#sle.
3. USG:  www.usg.com/#sle.
4. Or Equal. .

C. Perimeter Systems:
1. Armstrong World Industries, Inc:  www.armstrong.com.



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 095100 - 3 Acoustical Ceilings

2. CertainTeed Corporation:  www.certainteed.com.
3. USG:  www.usg.com.
4. Or Equal. .

2.02 PRODUCTS
A. Basis of Design: Products are Manufacturer Armstrong Ceilings or approved equal.

1. Prior Approved Equal: Golteman and Sabo Serenade Clouds with Painted Finish.
B. General: Eliminate tee near wall by providing a cut 24X48 inch panel extending to wall where

units at wall are less than six (6) inches wide.
C. ACT-1: Standard Acoustical Ceiling Tile

1. 1717 School Zone Fine Fissured as manufactured by Armstrong Ceilings or Radar High-
CAC / High-NRC 22523 as manufactured by USG.
a. Surface Texture: Medium
b. Composition: Mineral Fiber
c. Color: White
d. Size: 24IN x 24IN
e. Edge Profile: Angled Tegular 15/16 inch for interface with Prelude XL 15/16" Exposed

Tee grid.
f. Noise Reduction Coefficient (NRC): ASTM C 423; Classified with UL label on product

carton 0.70.
g. Ceiling Attenuation Class (CAC) : ASTM C 1414; Classified with UL label on product

carton 40.
h. Flame Spread: ASTM E 1264; Class A (UL)
i. Light Reflectance White Panel: ASTM E 1477; 0.85
j. Dimensional Stability: HumiGuard Plus
k. Recycle Content: Post-Consumer - 1% Pre-Consumer Waste - 55%

D. ACT-2: Acoustical Ceiling Tile for Wet Areas:
1. 673 Kitchen Zone as Manufactured by Armstrong Ceilings.

a. Surface Texture: Smooth
b. Composition: Mineral Fiber
c. Color: White
d. Size: 24IN x 24IN
e. Edge Profile: Square Lay-In 15/16IN for interface with Prelude XL 15/16" Exposed

Tee grid.
f. Noise Reduction Coefficient(NRC):
g. Ceiling Attenuation Class (CAC) : ASTM C 1414; Classified with UL label on product

carton 33.
h. Articulation Class (AC):
i. Flame Spread: ASTM E 1264; Class A (UL)
j. Light Reflectance White Panel: ASTM E 1477; 0.89
k. Dimensional Stability: HumiGuard Plus
l. Recycle Content: Post-Consumer - 2% Pre-Consumer Waste - 34%

2.03 SUSPENSION SYSTEM(S)
A. Metal Suspension Systems Interior:

1. Components: Main beams and cross tees, base metal and end detail, fabricated from
commercial quality hot dipped galvanized steel complying with ASTM A 653.  Main beams
and cross tees are double-web steel construction with exposed flange design.  Exposed
surfaces chemically cleansed, capping prefinished galvanized steel in baked polyester
paint.  Main beams and cross tees shall have rotary stitching.
a. Structural Classification:  ASTM C 635 Intermediate Duty
b. Color: White and match the actual color of the selected ceiling tile, unless noted

otherwise.
c. Product: Prelude XL 15/16" Exposed Tee as manufactured by Armstrong Ceilings.
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2. Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 1,
Direct Hung unless otherwise indicated.

3. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft annealed, with a yield
stress load of at least time three design load, but not less than 12 gauge.

4. Edge Moldings and Trim:
a. 7800 - 12ft Wall Molding

5. Floating Acoustical Ceiling Clouds: provide 4 inch vertical Axiom trim in the color white;
model number AX4STRWH”.

B. Drywall Suspension Systems:
1. Armstrong Drywall Suspension Systems all main beams and cross tees shall be

commercial quality hot-dipped galvanized steel.
a. Main Beams: manufactured main beam- 1-1/2" knurled face with ScrewStop™

reverse hem by 1-11/16 inches high. Drywall Main Beams are factory punched with
cross tee routs and hanger wire holes and SuperLock™ main beam clip for a strong
secure connection and fast accurate alignment. Both ShortSpan and Drywall Main
Beams are Heavy-duty performance per ASTM C635
1) HD8906 - 12ft HD Drywall Main Beam 1-1/2IN

b. Cross Tees: manufactured main beam - 1-1/2" knurled face with ScrewStop™
reverse hem by 1-1/2 inches high with factory punched cross tee routs and hanger
wire holes and XL stake on clip for a strong secure connection.
1) XL8945P - 4ft Drywall Cross Tee

c. Wall Molding:
1) KAM12 - 12ft Knurled Angle Molding 1-1/4 IN Face

d. Hanger wire: a Class 1 zinc coating, soft temper, pre-stretched, with a yield stress
load of at least time three times the design load, but not less than 12-gauge.

C. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with stabilizer bars, clips, splices, perimeter moldings, and hold down
clips as required.

2.04 ACCESSORIES
A. Support Channels and Hangers:  Galvanized steel; size and type to suit application and ceiling

system flatness requirement specified.
B. Perimeter Moldings:  Same material and finish as grid.
C. Touch-up Paint:  Type and color to match acoustical and grid units.

PART 3  EXECUTION
3.01 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical ceiling units to project site in original unopened packages and store them in a
fully enclosed space where they are protected against damage, protected from moisture, direct
sunlight, and any surface contamination or discoloration.

B. Allow acoustical ceiling units to reach room temperature and stabilized moisture content before
installation of units.

C. Handle units carefully to avoid damaging units and to avoid chipping of edges. All damaged
units must be removed and replaced.

3.02 EXAMINATION
A. Verify existing conditions before starting work.
B. Verify that layout of hangers will not interfere with other work.
C. Do not proceed with installation until all wet work such as concrete, terrazzo, plastering and

painting has been completed and thoroughly dried out, unless expressly permitted by
manufacturer's printed recommendations.
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3.03 PREPARATION
A. Measure each ceiling area and establish layout of acoustical units to balance border widths at

opposite edges of each ceiling.  Avoid use of less than half width units at borders, and comply
with reflected ceiling plans.  Coordinate panel layout with mechanical and electrical fixtures.

B. Allow acoustical ceiling units to reach room temperature and stabilized moisture content before
installation of units.

3.04 INSTALLATION - SUSPENSION SYSTEM
A. Install suspension system in accordance with ASTM C636/C636M, ASTM C636/C636M, and

ASTM C636/C636M and as supplemented in this section.
B. Install system per manufacturer's installation instructions.
C. Suspend main beam from overhead construction with hanger wires spaced 4-0 on center along

the length of the main runner.  Install hanger wires plumb and straight.
D. Rigidly secure system, including integral mechanical and electrical components, for maximum

deflection of 1:360.
E. Locate system on room axis according to reflected plan.
F. Install after major above-ceiling work is complete.  Coordinate the location of hangers with other

work.
G. Hang suspension system independent of walls, columns, ducts, pipes and conduit.  Where

carrying members are spliced, avoid visible displacement of face plane of adjacent members.
H. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest

affected hangers and related carrying channels to span the extra distance.
I. Do not support components on main runners or cross runners if weight causes total dead load

to exceed deflection capability.
J. Support fixture loads using supplementary hangers located within 6 inches of each corner, or

support components independently.
K. Do not eccentrically load system or induce rotation of runners.
L. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with

other interruptions.
1. Use longest practical lengths.
2. Miter corners accurately and connect securely or install corner caps.
3. Attach molding to substrate at intervals of 16 inches o.c. and not more than 3 inches from

ends.
4. Maintain tolerance of 1/8 inch in 12 feet of ceiling suspension system.

3.05 INSTALLATION - ACOUSTICAL UNITS
A. Install acoustical units in accordance with manufacturer's instructions.
B. Install acoustical panels in coordination with suspended system, with edges resting on flanges

of main runner and cross tees.  Cut and fit panels neatly against abutting surfaces.  Support
edges by wall moldings.

C. Before installing acoustical ceiling units, permit them to reach room temperature and a
stabilized moisture content.

D. Fit acoustical units in place, free from damaged edges or other defects detrimental to
appearance and function.

E. Fit border trim neatly against abutting surfaces.
F. Install units after above-ceiling work is complete.
G. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.
H. Cutting Acoustical Units:

1. Make field cut edges of same profile as factory edges.
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I. For reveal edge panels:  Cut and reveal or rabbet edges of ceiling panels at border areas and
vertical surfaces.

J. Install hold-down clips on panels within 20 ft of an exterior door.
3.06 TOLERANCES

A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet.
B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

3.07 CLEANING
A. Clean exposed surfaces of acoustical ceilings per manufacturer's instructions.
B. Clean trim, edge moldings and suspension members per manufacturer's instructions.
C. Remove and replace all work that can not be cleaned to eliminate evidence of soil or residue,

that is broken or damaged.
D. Before disposing of ceilings, contact the Armstrong Recycling Center at 877-276-7876, select

option #1 then #8 to review with a consultant the condition and location of building where the
ceilings will be removed. The consultant will verify the condition of the material and that it meets
the Armstrong requirements for recycling. The Armstrong consultant will provide assistance to
facilitate the recycle of the ceiling.

END OF SECTION
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SECTION 096466
WOOD ATHLETIC FLOORING

PART 1 – GENERAL
1.01 DESCRIPTION

A. Related work specified under other sections.
1. Section 033150 - Concrete:

a. Concrete Slab Depression: 2 1/8” (54mm) using 25/32” (20mm) flooring and subfloor.
b. Surface Finish:  steel troweled and finished smooth.
c. Concrete Tolerance: +/- 1/8” (3mm) in radius of 10’ (3m).
d. Floor Flatness and Floor Levelness (FF and FL) numbers are not recognized.
e. Compressive Strength:  Concrete shall be a minimum of 3,000 psi (21 MPa) and a

maximum of 4000 psi (28MPa) compressive strength after 28 days. Concrete shall be
free of washed river gravel, pea gravel, flint or hardener additives.  No lightweight
concrete.

f. High spots shall be ground level and low spots shall be filled in with approved leveling
compound by the general contractor to meet the tolerance above.

2. Section 030505 Underslab Vapor Barrier and Section 071113 Dampproofing:
a. Concrete subfloors on or below grade shall be adequately waterproofed beneath the

slab and at the perimeter walls and on the earth side of below grade walls by general
contractor using suitable type membrane.

3. Division 8 Openings: Thresholds.
4. Section 116623 Gymnasium Equipment: Game Standard Inserts.

1.02 REFERENCES
A. MFMA - Maple Flooring Manufacturers Association
B. MFMA PUR – Performance Uniformity Requirements
C. DIN 108032 (part 2) 2001 - Performance Test
D. DIN 108032 (part 2) 1991 - Performance Test
E. ASTM F2772 - Athletic Performance Properties of Indoor Sports Floor Systems
F. EN 14904  – European Committee for Standardization – Surfaces for Sports areas
G. ASTM F2772 - Athletic Performance Properties of Indoor Sports Floor Systems
H. FIBA – International Basketball Federation
I. FSC – Forest Stewardship Council

1.03 QUALITY ASSURANCE
A. Floor System Manufacturer Qualifications

1. Basis of design shall be New & Improved Bio-Channel Star floor system as provided by
Robbins Sports Surfaces, www.robbinsfloor.com, (800-543-1913) or Equal as Approved.

2. Manufacturer shall be an established firm experienced in field and have been in business
or a minimum of ten (10) years.

3. Manufacturer will be a member in good standing of the Maple Flooring Manufacturers
Association (MFMA).

B. Floor Contractor/Installer Qualifications and Certifications
1. The flooring contractor shall be a Robbins Accredited Installation (or Approved Equal

Manufacturer) with MFMA Accredited Installer(s) on-site for the duration of the wood floor
installation; or, a contractor approved by Robbins Sports Surfaces (or Approved Equal
Manufacturer).

2. Flooring contractor shall submit a list of at least three completed projects of similar
magnitude and complexity completed under current corporate identity.

C. Surface Appearance
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1. Expansion spaces will not exceed 1/64” (0.4mm) at time of installation and will be spread
evenly across the floor with each row of flooring.

2. Expansion spacing will be installed to allow for normal expected increases in Equilibrium
Wood Moisture Content (EMC).

D. Floor System Performance
1. Flooring must meet or exceed criteria of the following performance criteria:

a. MFMA PUR
b. DIN 18032 Part2 2001
c. DIN 18032 Part2 1991
d. ASTM F2772 Sport Floor Standards
e. FIBA International Standards
f. EN 14904 Standards

2. Independent testing report showing the system passing all criteria shall be provided as
part of the bid qualification process and submittal process.

1.04 SUBMITTALS
A. Product Data: Provide manufacturers' product data sheets and installation requirements.
B. Shop Drawings:  Indicate perimeter conditions, junctions with dissimilar materials, and control

and expansion joints, flooring joint layout, subfloor details and details where sub floor system is
not required, wood grain direction, all court and graphic layouts with dimensions, special
conditions or requirements.

C. Sample
1. Submit two samples of specified flooring representing color, finish, and complete sub

system.
D. Concrete Guidelines

1. Submit MFMA Recommendations for correct preparation, finishing and testing of concrete
subfloor surfaces to receive wood flooring.

2. Submit Robbins Technical Services “Concrete Guide Specification” for further information
regarding conditions and requirements of concrete prior to installation.

E. Maintenance Guidelines
1. Submit copy of Maintenance Instructions.

1.05 DELIVERY, STORAGE AND HANDLING
A. Delivery of Materials

1. Materials shall not be delivered, stored or installed until all masonry, painting, plastering
tilework, marble and terrazzo work is complete, and all overhead mechanical work,
lighting, backstops, scoreboards are installed.  Room temperature of 55-80 degrees
Fahrenheit (13 to 27 degrees Celsius) and relative humidity of 35-50 % are to be
maintained.  In- Slab Relative Humidity shall be 85% or less using ASTM F 2170 In-Slab
Relative Humidity test.  Ideal installation/storage conditions are the same as those that will
prevail when building is occupied

2. Materials shall not be stored at the installation location if the In-Slab relative humidity level
for the concrete slab is above 85% using ASTM F 2170 In-Slab Relative Humidity test.

1.06 JOB CONDITIONS
A. Do not install floor system until concrete has been cured 60 days and the requirements in

paragraph 1.05 A are obtained.
B. General Contractor is responsible to ensure slab is clean and free of all dirt and debris prior to

floor installation beginning.
C. Permanent heat, light and ventilation shall be installed and operating during and after

installation.  Maintain a temperature range of 55 to 80 degrees Fahrenheit (13 to 27 degrees
Celsius) and a relative humidity range of 35 to 50%.  Consult MFMA guidelines for further
information.
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D. After floors are finished, area to be kept locked by general contractor to allow curing time for the
finish.  If after required curing time general contractor or owner requires use of gym, he shall
protect the floor by covering with non-fibered kraft paper or red rosin paper with taped joints,
until acceptance by owner (or owner’s agent) of complete gymnasium floor.

1.07 WARRANTY
A. Guarantee shall not cover damage caused in whole or in part by casualty, ordinary wear and

tear, abuse, use for which material is not designed, faulty construction of the building,
settlement of the building walls, failure of the other contractors to adhere to specifications,
separation of the concrete slab and excessive dryness or excessive moisture from humidity,
spillage, migration through the slab or wall, or any other source.

B. Provide a warranty guaranteeing material to be free from manufacturing defects for a period of
1 year.

PART 2 – PRODUCTS
2.01 MATERIAL

A. Vapor Barrier
1. 6-mil polyethylene.

B. Subfloor
1. 9/16” Zero/G™ shock pad.
2. Bio-Channel Star Subfloor panels that have been factory prepared to accept anchor

channel.
3. Metal Anchor Channels.

C. Maple Flooring Manufacturers Association(MFMA) Wood Flooring
1. Specie:  Northern Hard Maple
2. Seasoning:  Kiln Dried
3. Matching:  Tongue and groove on side-match and end-match.
4. Type: Finger-Jointed (FJ)
5. Pattern:  Straight-lay (One directional)
6. Thickness:  25/32”
7. Width: 2 ¼”
8. Grade:  2nd and Better
9. Expansion Option:  Standard

a. PLUS Feature(Built-in expansion)
10. Factory Finish:  Unfinished
11. Treatment:  Un-Treated
12. Certified Wood:  Non FSC

D. Fasteners
1. Flooring 1 3/4” (44mm) barbed cleats or staples.
2. Channel anchors – 2” Powers SPIKE® anchors.

E. Finishing materials
1. MFMA approved oil-modified Sealer
2. MFMA approved oil-modified Finish

F. Gamelines
1. Gameline paint(s) shall be recommended by the finishing materials manufacturer, and

must be compatible with the finish.
2. Provide gamelines for Basketball and Volleyball per the National Federation of State High

School Assocations.
3. Provide logo graphics as outlined on Drawings.

G. Perimeter
1. 3” x 4” ventilating type. Provide in Black color.
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PART 3-EXECUTION
3.01 INSPECTION

A. Inspect concrete slab for proper tolerance and dryness, and report any discrepancies to the
general contractor and Contracting Officer in writing.  Slab will be level to within 1/8” (3mm) in a
10’ (3m).  Moisture content of the concrete slab shall not exceed 85% using  ASTM F 2170 In-
Slab Relative Humidity test.

B. All work required to put the concrete subfloors in acceptable condition shall be the responsibility
of the general contractor.

C. Subfloor shall be broom cleaned by general contractor.
D. Installer shall document all working conditions provided in General Specifications prior to

commencement of installation.
3.02 INSTALLATION

A. Vapor Barrier
1. Install polyethylene with joints lapped a minimum of 6” (150mm) and turned up 4”

(100mm) at the walls.
B. SUBFLOOR

1. Install Robbins shock absorbing pad per manufacturer’s recommendations over 6 mil poly.
2. Following manufacturer’s guidelines, place Bio-Channel Star subfloor assembly in end-to-

end manner, staggering end joints in adjacent rows. Allow for a ¼” (6mm) gap between
panels.  Panels shall be placed on a 45 degree angle to the direction of the maple flooring.
Provide 1-½” to 2" (40 to 50mm) expansion void at the perimeter and all vertical
obstructions.

3. Install solid blocking at doorways, under bleachers in the stacked position, and below
portable goals.

4. Install Bleacher Blocking per manufacturer’s recommendations.
5. Place metal anchor channel in each factory-prepared location in the panel.
6. Anchor each anchor channel in the center pre-routed hole only, unless trimming at wall or

vertical obstruction requires relocation in adjacent location to anchor.
C. FLOORING

1. Machine nail maple finish flooring 10” to 12” (150mm to 200mm) O.C. with end joints
properly driven up and proper spacing provided for humidity conditions in specific regions.
 Provide 2” (50mm) expansion voids at the perimeter and at all vertical obstructions where
applicable. Expansion rows will be evenly distributed with each row of flooring, with each
space not exceeding 1/64” (0.4mm).

3.03 FINISHING
A. Sanding

1. Sand per manufacturer’s recommendations.
2. After sanding, buff entire floor using 100 grit screen or equal grit sandpaper, with a heavy-

duty buffing machine.
3. Inspect entire area of floor to insure the floor presents a smooth surface without drum stop

marks, gouges, streaks or shiners.
4. Vacuum and/or tack floor before first coat of seal.
5. Floor should be clean and completely free of dirt and sanding dust.

B. FINISHING
1. Gymnasiums

a. Apply specified combination of seal, gameline paint, and finish in accordance with
manufacturer’s instructions.

b. Buff and vacuum and/or tack between each coat after it dries.
c. Apply game lines accurately after the buffing and vacuuming the coated surfaces.

 Game lines shall be painted between seal coats and finish coats.  Layout in
accordance with drawings.  For game lines, use current rules of association having
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jurisdiction.  Lines shall be straight with sharp edges in colors selected by Contracting
Officer.

2. Stages
a. Apply 2 or more coats of penetrating sealer, buffed in accordance with

manufacturer’s instructions in order to provide a low gloss, flat finish.
3.04 WALL BASE INSTALLATION

A. Install vent cove base anchored to walls with base cement or screws.  Use pre-molded outside
corners and neatly mitered inside corner.

3.05 CLEANING
A. Clean up all unused materials and debris and remove it from the premises.

END OF SECTION



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 096500 - 1 Resilient Flooring

SECTION 096500
RESILIENT FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Resilient base.
B. Installation accessories.

1.02 RELATED REQUIREMENTS
A. Section 033000 - Cast-in-Place Concrete:  Restrictions on curing compounds for concrete slabs

and floors.
1.03 REFERENCE STANDARDS

A. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source 2019a, with Editorial Revision (2020).

B. ASTM E662 - Standard Test Method for Specific Optical Density of Smoke Generated by Solid
Materials

C. ASTM D2047 - Standard Test Method for Static Coefficient of Friction of Polish-Coated Flooring
Surfaces as Measured by the James Machine.

D. ASTM F137 - Standard Test Method for Flexibility of Resilient Flooring Materials with
Cylindrical Mandrel Apparatus

E. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring
2019, with Editorial Revision (2020).

F. ASTM F925 - Standard Test Method for Resistance to Chemicals of Resilient Flooring
G. ASTM F970 - Standard Test Method for Measuring Recovery Properties of Floor Coverings

after Static Loading 2017.
H. ASTM F1514 - Standard Test Method for Measuring Heat Stability of Resilient Flooring by

Color Change.
I. ASTM F1515 - Standard Test Method for Measuring Light Stability of Resilient Flooring by

Color Change
J. ASTM F1700 - Standard Specification for Solid Vinyl Floor Tile 2020.
K. ASTM F1861 - Standard Specification for Resilient Wall Base 2016.
L. ASTM F1914 - Standard Test Methods for Short-Term Indentation and Residual Indentation of

Resilient Floor Covering.
M. ASTM F2199 - Standard Test Method for Determining Dimensional Stability of Resilient Floor

Tile after Exposure to Heat.
1.04 SUBMITTALS

A. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

B. Shop Drawings:  Indicate pattern layout plan and grain direction.
C. Verification Samples:  Submit two samples, 12 by 12 inch in size illustrating color and pattern

for each resilient flooring product specified.
D. Concrete Testing Standard:  Submit a copy of ASTM F710.
E. Certification:  Prior to installation of flooring, submit written certification by flooring manufacturer

and adhesive manufacturer that condition of sub-floor is acceptable.
F. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

and suggested schedule for cleaning, stripping, and re-waxing.
G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Extra Wall Base:  50 linear feet of each type and color.
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1.05 DELIVERY, STORAGE, AND HANDLING
A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the

correct style, color, quantity and run numbers.
B. Store all materials off of the floor in an acclimatized, weather-tight space.
C. Maintain temperature in storage area between 55 degrees F and 90 degrees F.
D. Protect roll materials from damage by storing on end.
E. Do not double stack pallets.

1.06 WARRANTY
A. Provide Manufacturer's standard finish and ware warranties for each product specified.

1.07 FIELD CONDITIONS
A. Store materials for not less than 48 hours prior to installation in area of installation at a

temperature of 70 degrees F to achieve temperature stability.  Thereafter, maintain conditions
above 55 degrees F.

B. Install resilient flooring and accessories after other finishing operations, including painting, have
been completed. Moisture content of concrete slabs and environmental conditions must be
within limits recommended by manufacturer of products being installed.

PART 2  PRODUCTS
2.01 TILE FLOORING
2.02 RESILIENT BASE

A. Resilient Base (RBR 1):  ASTM F1861, Type TP, rubber, thermoplastic; top set Style B, Cove.
1. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in

accordance with ASTM E 648 or ASTM E 648.
2. Height:  6 inch; provide 4 inch at millwork base cabinet locations.
3. Thickness:  0.125 inch.
4. Finish:  Satin.
5. Length:  Roll.
6. Color:  as scheduled.
7. Manufacturers:

a. Johnsonite, a Tarkett Company; Traditional Wall Base:  www.johnsonite.com.
b. Roppe Corp:  www.roppe.com.
c. Or Equal.
d. Substitutions:  See Section 016000 - Product Requirements.

2.03 ACCESSORIES
A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.
B. Primers and Adhesives:  Waterproof; types recommended by flooring manufacturer.
C. Moldings, Transition and Edge Strips:  As required for a complete install. Provide the following:

1. Product: As required and indicated per  manufacturer by Johnsonite, a Tarkett Company;
www.johnsonite.com. or equal. .

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of flooring to substrate.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive resilient base.

C. Cementitious Sub-floor Surfaces:  Verify that substrates are dry enough and ready for resilient
flooring installation by testing for moisture and pH.
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1. Test in accordance with ASTM F710.
2. Obtain instructions if test results are not within limits recommended by resilient flooring

manufacturer and adhesive materials manufacturer.
D. Verify that required floor-mounted utilities are in correct location.
E. Do not proceed with work until unsatisfactory conditions have been corrected in a manner

acceptable to installer.
3.02 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.
B. Remove sub-floor ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other

defects with sub-floor filler to achieve smooth, flat, hard surface per recommendations by
Manufacturer for flooring to be installed.

C. Prohibit traffic until filler is fully cured.
D. Vacuum and broom clean substrate.
E. Apply concrete slab primer if recommended by flooring manufacturer, prior to application of

adhesive. Apply in compliance with manufacturer's directions.
F. Start of flooring installation indicates acceptance of sub-floor conditions and full responsibility

for completed work.
3.03 INSTALLATION - GENERAL

A. Starting installation constitutes acceptance of sub-floor conditions.
B. Install in accordance with manufacturer's written instructions.

3.04 INSTALLATION - TILE FLOORING
A. Mix tile from container to ensure shade variations are consistent when tile is placed, unless

otherwise indicated in manufacturer's installation instructions.
B. Lay flooring with joints and seams parallel to building lines to produce symmetrical tile pattern

or in direction indicated on Drawings.
C. Install tile floors according to color and pattern as indicated on Drawings. Lay out tile from

center of room or area, so that tile at opposite edges of room are at equal width. Adjust as
necessary to avoid use of cut widths less than 1/2 tile at room perimeters.

D. Match tile for color and pattern by using tile from cartons in same sequence as manufactured
and packaged if so numbered. Cut tile neatly around all fixtures. Broken, chipped, or deformed
tiles are not acceptable.

E. Lay tile with grain running in one direction; direction as indicated on Drawings.
3.05 INSTALLATION - RESILIENT BASE

A. Miter internal corners.  At external corners, use premolded units.  At exposed ends, use
premolded units.

B. Install base on solid backing.  Bond tightly to wall and floor surfaces.
C. Install base in lengths as long as practicable, with field formed outside corner units, and with

mitered or coped inside corners.
D. On irregular surfaces, fill voids along top edge of resilient wall base with manufacturer's

recommended adhesive filler material.
3.06 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean in accordance with manufacturer's written instructions.

3.07 PROTECTION
A. Prohibit traffic on resilient flooring for 48 hours after installation.
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B. Protect solid vinyl tile against damage by covering with plywood or hardboard in high traffic
areas and heavy kraft paper in other areas or as recommended by Manufacturer.

END OF SECTION
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SECTION 096566
RESILIENT ATHLETIC FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Rubber sheet flooring, adhesively installed.
1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Restrictions on curing compounds for concrete
 slabs and floors to receive adhesive-applied flooring.

B. Section 090561 - Common Work Results for Flooring Preparation:  Removal of existing floor
coverings, cleaning, and preparation.

C. Section 090561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and
alkalinity testing and remediation procedures.

D. Section 096500 - Resilient Flooring.
1.03 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension 2016, with Editorial Revision (2021).

B. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness 2015, with
Editorial Revision (2017).

C. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring
2019, with Editorial Revision (2020).

D. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride 2016a.

E. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes 2019a.

F. ASTM F2772 - Standard Specification for Athletic Performance Properties of Indoor Sports
Floor Systems 2011 (Reapproved 2019).

G. CHPS (HPPD) - High Performance Products Database Current Edition at www.chps.net/.
H. DIN EN 14904 - Surfaces for Sports Areas – Indoor Surfaces for Multi-Sports Use –

Specification 2006.
I. SCS (CPD) - SCS Certified Products Current Edition.
J. UL (GGG) - GREENGUARD Gold Certified Products Current Edition.

1.04 SUBMITTALS
A. Product Data:  Manufacturer's printed data sheets for products specified.
B. Shop Drawings:  Fabrication and installation details, and layout, colors, and widths of game

lines and equipment locations.
C. Selection Samples:  Manufacturer's color charts for flooring materials specified and game line

paints, indicating full range of colors and textures available.
D. Concrete Subfloor Test Report:  Submit a copy of the moisture and alkalinity (pH) test reports.
E. Sustainable Design Submittal:  Submit VOC content documentation for flooring and adhesives.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  An experienced installer certified in writing by the flooring manufacturer

to be qualified for installation of specified flooring system.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in unopened containers clearly labeled with manufacturer's
name and identification of contents.
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B. Store materials in dry and clean location until needed for installation. During installation, handle
in a manner that will prevent marring and soiling of finished surfaces.

1.07 FIELD CONDITIONS
A. Maintain temperature in spaces to receive adhesively installed resilient flooring within range of

70 to 95 degrees F for not less than 48 hours before the beginning of installation and for not
less than 48 hours after installation has been completed. Subsequently, do not allow
temperature in installed spaces to drop below 50 degrees F or to go above 100 degrees F.

PART 2  PRODUCTS
2.01 PREFORMED ATHLETIC FLOORING

A. Manufacturers:  All products by the same manufacturer.
1. Flexco Floors; www.flexcofllors.com
2. Or Equal. .

B. Rubber Sheet Flooring:  Recycled SBR (styrene butadiene rubber) and colored EPDM granules
with urethane binder, lengths to avoid transverse seams.
1. Thickness:  Minimum 3/8 inch .
2. Roll Width:  Minimum 48 inches.
3. Tensile Strength:  Minimum 150 psi, per ASTM D412.
4. Color:  Black with 10% colored speckles .
5. Products:

a. Flexco Prime Sports Roll Rubber flooring.
b. Or approved Equal.

2.02 ACCESSORIES
A. Leveling Compound:  Latex-modified cement formulation as recommended by flooring

manufacturer for substrate conditions.
B. Flooring Adhesive:  Waterproof; types recommended by flooring manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of athletic flooring. Proceed with
installation only after unsatisfactory conditions have been corrected.

B. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of athletic flooring to
substrate.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring
installation by testing for moisture and alkalinity (pH).
1. Obtain instructions if test results are not within limits recommended by resilient flooring

manufacturer and adhesive materials manufacturer.
3.02 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.
B. Concrete: Use leveling compound as necessary to achieve substrate flatness of plus or minus

1/8 inch within 10 ft radius.
C. Remove coatings that are incompatible with flooring adhesives, using methods recommended

by flooring manufacturer.
D. Broom clean areas to receive athletic flooring immediately before beginning installation.

3.03 INSTALLATION
A. Starting installation constitutes acceptance of subfloor conditions.
B. Install in accordance with manufacturer's written instructions.
C. Resilient Sheet Flooring:
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1. Unroll flooring and allow to relax before beginning installation.
2. Mix adhesive thoroughly and apply to substrate with notched trowel. Roll flooring into fresh

adhesive, overlapping end seams and double cutting, butting factory edges and
compression fitting.

3. Roll entire flooring surface with steel roller to assure adhesion to substrate and eliminate
air bubbles.

4. Immediately remove any adhesive from flooring surface, using chemical recommended by
flooring manufacturer.

5. Weld seams using techniques and equipment recommended by manufacturer.
6. Lay out game lines using tape and taping machine approved by flooring manufacturer.

Apply game line paint with roller, and allow to dry before removing tape.
7. Apply transparent top coat over flooring if recommended by manufacturer, to achieve a

uniform finished appearance.
3.04 CLEANING

A. Clean flooring using methods recommended by manufacturer.
3.05 PROTECTION

A. Protect finished athletic flooring from construction traffic to ensure that it is without damage
upon Date of Substantial Completion.

END OF SECTION
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SECTION 096700
FLUID-APPLIED FLOORING

PART 1  GENERALLIQUID ELEMENTS
1.01 SECTION INCLUDES

A. Fluid-applied flooring and base.
1.02 REFERENCE STANDARDS

A. ASTM D4060 - Standard Test Method for Abrasion Resistance of Organic Coatings by the
Taber Abraser 2019.

B. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes 2019a.

1.03 SUBMITTALS
A. Product Data:  Provide data on specified products, describing physical and performance

characteristics; sizes, patterns and colors available; and [________].
B. Samples:  Submit two samples, ____by____ inch in size illustrating color and pattern for each

floor material for each color specified.
C. Concrete Subfloor Test Report:  Submit a copy of the moisture and alkalinity (pH) test reports.
D. Manufacturer's Installation Instructions:  Indicate special procedures.
E. Manufacturer's Qualification Statement.
F. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

procedures for stain removal, repairing surface, and suggested schedule for cleaning.
1.04 QUALITY ASSURANCE

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

1.05 MOCK-UP
1.06 DELIVERY, STORAGE, AND HANDLING

A. Store resin materials in a dry, secure area.
B. Store materials for three days prior to installation in area of installation to achieve temperature

stability.
1.07 FIELD CONDITIONS

A. Maintain minimum temperature in storage area of 55 degrees F.
B. Maintain ambient temperature required by manufacturer 72 hours prior to, during, and 24 hours

after installation of materials.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fluid-Applied Flooring:
1. Sherwin-Williams Company; <>: www.protective.sherwin-williams.com/#sle.
2. Or Approved Equal.

2.02 FLUID-APPLIED FLOORING SYSTEMS
A. Fluid-Applied Flooring :  Epoxy , two  component, thermosetting.

1. Base Coat: Sherwin Williams 3579
2. Body Coat: Sherwin Williams 3746
3. Grout Coat: Sherwin Williams 3746
4. Seal Coat: Sherwin Williams 4686
5. Broadcast: Color by contracting officer, apply to refusal.
6. Flexural Strength: 10,000 psi when tested with
7. Adhesion: 300psi concrete failure based on ACI 503R
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8. Abrasion Resistance:  Maximum weight loss of 63 mgs loss , when tested in accordance
with ASTM D4060.

9. Impact Resistance:  Direct 160+ in/lb; no cracking, chipping or delamination, when tested
with Gardner Impact Tester MIL-D-3134J. Reverse, 80+ in/lb; passes when tested with
Gardner Impact Tester MIL-D-3134J.

10. Color:  Pre-blended Standard Colors .
11. Basis of Design Product:  Ceramic Carpet #400 Decorative Broadcast by Sherwin

Williams  or Approved Equal.
2.03 ACCESSORIES

A. Cant  Strips:  Molded of flooring resin material .
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive flooring.

B. Verify that subfloor surfaces are dust-free and free of substances that could impair bonding of
materials to subfloor surfaces.

C. Verify that wood subfloors have 12 percent maximum moisture content.
D. Cementitious Subfloor Surfaces:  Verify that substrates are ready for fluid-applied flooring

installation by testing for moisture and alkalinity (pH).
1. Test as Follows:

a. Internal Relative Humidity:  ASTM F2170.
2. Obtain instructions if test results are not within limits recommended by fluid-applied

flooring manufacturer.
E. Verify that required floor-mounted utilities are in correct location.

3.02 PREPARATION
A. Remove subfloor ridges and bumps.  Fill low spots, cracks, joints, holes, and other defects with

subfloor filler.
B. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Grind irregularities above the

surface level.  Prohibit traffic until filler is cured.
C. Vacuum clean substrate.
D. Apply primer to surfaces required by flooring manufacturer.

3.03 INSTALLATION - ACCESSORIES
A. Install cant strips at base of walls where flooring is to be extended up wall as base.

3.04 INSTALLATION - FLOORING
A. Apply in accordance with manufacturer's instructions.
B. Apply each coat to minimum thickness indicated.
C. Finish to smooth level surface.
D. Provide 6" Cove  base at vertical surfaces.

3.05 PROTECTION
A. Prohibit traffic on floor finish for 48 hours after installation.
B. Barricade area to protect flooring until fully cured.

END OF SECTION



  

 
 

 
SECTION 09 68 13 
TILE CARPETING 

 
PART1 GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including the Statement of Work 
(SOW). 

 
1.2 SUMMARY 
 

A. Section includes modular, carpet tile.  
 

1.3 PREINSTALLATION MEETINGS 
 

A. Pre-installation Conference:  
1. Review methods and procedures related to carpet tile installation including, but not 

limited to, the following: 
a. Review delivery, storage, and handling procedures. 
b. Review ambient conditions and ventilation procedures. 
c. Review subfloor preparation procedures, to include concrete testing and 

remediation per material manufactures requirements, to be included in 
installation. 

d. Follow manufacturer's modular carpet installation guidelines and/or Carpet & Rug 
Institute Installation Standard (the most recent version), where applicable. 

 
1.4 ACTION SUBMITTALS 
 

A. Product Data: For each type of product. 
1. Include manufacturer's written specifications and lab documents for any physical 

testing, to include any concrete substrate remediation requirement.  
2. Include installation recommendations for each type of substrate as specified in carpet 

manufacturer's installation guidelines and/or Carpet & Rug Institute Installation 
Standard (the most recent version), where applicable. 

3. Include carpet maintenance recommendations as outlined by carpet manufacturer. 
4. Carpet Manufacturer shall also submit a plan for recycling the specified carpet at the 

end of the useful life of the carpet. 
B. Samples: For each of the following products and for each color and texture required. 

Label each Sample with manufacturer's name, material description, color, pattern, and 
designation indicated on Drawings and in schedules. 
1. Carpet Tile: Full-size Sample. 
2. Exposed Edge, Transition, and Other Accessory Stripping: 12-inch long Samples. 

C. Product Schedule: For carpet tile. Use same designations indicated on Drawings. 
 
1.5 INFORMATIONAL SUBMITTALS 
 

A. Qualification Data: For Installer. 
B. Product Test Reports: For carpet tile, for tests performed by a qualified independent 

testing agency. 
C. Substrate Test Reports: for material required Ph and moisture content in concrete. 

 
1.6 CLOSEOUT SUBMITTALS 
 

A. Maintenance Data: For carpet tiles to include in maintenance manuals. Include the 



  

 
 

following: 
1. Methods for maintaining carpet tile, including cleaning and stain-removal products 

and procedures and manufacturer's recommended maintenance schedule. 
2. Precautions for cleaning materials and methods that could be detrimental to carpet 

tile. 
 
1.7 MAINTENANCE MATERIAL SUBMITTALS 
 

A. Furnish extra materials, from the same product run, that match products installed and 
that are packaged with protective covering for storage and identified with labels 
describing contents. 
1. Carpet Tile: Full-size units equal to 5 percent of amount installed for each type 

indicated, but not less than 10.67 sq. yd. 
 
1.8 QUALITY ASSURANCE 
 
 A. Contractor must comply with mandatory use Air Force Furnishings Commodity Council  
  Tier 1 contracts manufacturers. The Carpet Program is covered under North American  
  Industry Classification System (NAICS) code 314110 - Carpet and Rug Mills.  The  
  Product Service Code (PSC) for the Carpet Program is 7220 – Floor Coverings. 
 
1.9 DELIVERY, STORAGE, AND HANDLING 
 

A. Comply with carpet manufacturer's installation recommendations and the Carpet & Rug 
Institute Installation Standard (the most recent version), where applicable. 

 
1.10 FIELD CONDITIONS 
 

A. Comply with carpet manufacturer's installation recommendations and the Carpet & Rug 
Institute Installation Standard (the most recent version) for temperature, humidity, and 
ventilation limitations. 

B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are enclosed 
and weather-tight, wet work in spaces is complete and dry, and ambient temperature and 
humidity conditions are maintained at occupancy levels during the remainder of the 
construction period. 

C. HVAC system should be operational and running prior to carpet installation and remain 
running after carpet installation. 

D. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently 
dry to allow bond between adhesive and concrete.  Concrete slabs should have moisture 
and have pH readings that are within the specified tolerance of the adhesive to be used. 
Any required substrate remediation shall be included in installation.  

E. Where demountable partitions or other items are indicated for installation on top of carpet 
tiles, install carpet tiles before installing these items. 

 
 
 
1.11 WARRANTY 
 

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components 
of carpet tile installation that fail in materials or workmanship within specified warranty 
period. 
1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, 

failure of substrate, vandalism, or abuse. 
2. If substrate remediation is performed, warranty shall be per material manufacturers 

guidelines.  
3. Failures include, but are not limited to, more than 10 percent face fiber loss, edge 



  

 
 

raveling, dimensional instability, excess static discharge, loss of tuft bind strength, 
delamination, and where face fiber is 100 percent solution dyed, inability to remove 
acid based stains, lack of colorfastness to light, and lack of colorfastness to 
atmospheric contaminants. 

4. Carpet and fiber must be manufactured and warrantied by same manufacturer. 
5. Warranty Period: Lifetime Commercial Limited Warranty. 

PART 2 PRODUCTS 
 
2.1 MANFACTURERS: 
 

A. Carpet Tile/plank: Shall comply with mandatory use Air Force Furnishings Commodity  
  Council carpet ordering. Carpet shall be acquired by a small business installer, dealer, or  
  contractor using the following mandatory manufacturers holding Tier 1 contracts: 
 
  Approved manufacturers: 
 

1. Bentley Mills: 
Contract #: FA8003-23-C-0009 
POC: Mindy Dever 
Office: 626-934-2461 
Mobile: 859-536-7846 
Email: mindy.dever@bentleymills.com 
 

2. Engineered Floors: 
Contract #: FA8003-23-C-0004 
 POC:  Debra Ramsey 

   Phone: 800-241-4586 x88392 
   Email: contract.team@engineeredfloors.com 

 
3. Interface Americas:  

   Contract #: FA8003-23-C-0005 
POC: Jay Lanier 
Phone: 800-634-6032 / 336-749-1304 
Email: james.lanier@interface.com 
Website: https://www.interface.com/US/en-US/homepage 

 
4. Mannington: 

   Contract #: FA8003-23-C-0006 
POC: Jody Steger 
Phone: 800-2412262 
Email: 
Website: www.manningtoncommercial.com 
 

5. Milliken: 
   Contract #: FA8003-23-C-0008 

POC: Tammy Drake 
Phone: 706-880-5727 
Email: GovOrders@millican.com 
 

6. Mohawk: 
   Contract: FA8003-23-C-0003 
   POC: Sergio Blanco 

Phone: 800-554-6637 
Email: contract_compliance@mohawkind.com,  
Strategic Account Code: 14459 
 



  

 
 

7. Tarkett:  
Contract #: FA8003-23-C-0007 
POC: Angie Micik 
Phone: 706-260-3094 
Email: angie.micik@tarkett.com 

  
B. Contractor to provide selections from the following Manufacturer’s pattern / style, or 

equal, for Base selection:  
 

1.  Contractor to choose one of the following: Bentley Mills: Drumline 4DMT40AA1K;  
Engineered Floors: Indew; Interface Americas: Brescia; Mannington: Exchange 
2; Millikin: Nordic Stories; Mohawk: BT355 Riot QS Tile; Tarket: Squareup II 
11649. List Manufacturer, pattern and style (include manuf. Product numbers). 

 
2. All selections must comply with the mandatory use Air Force Furnishings  

  Commodity Council Tier 1 contracts. 
 

C. Color must be chosen by owner. Confirm pattern / style and color with Contracting  
  Officer. Install per manufacturer recommendations and instructions. Provide attached  
  cushion backing in compliance with NSF/ANSI 140 sustainability standards. Provide low  
  VOC wet adhesive, moisture proof, thermoplastic hard or thermoset backing option with a 
  maximum thickness no greater than 0.250” for modular carpet tile.  
 

2.2 INSTALLATION ACCESSORIES 
 

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based 
formulation provided or recommended by carpet tile manufacturer. 

B. Trowelable Adhesives: Water-resistant, mildew-resistant, nonstaining, premium grade 
pressure-sensitive type to suit products and subfloor conditions indicated, that complies 
with flammability requirements for installed carpet tile and is recommended by carpet tile 
manufacturer for releasable installation. 
1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 
 
 
PART 3 EXECUTION 
 

3.1 EXAMINATION 
 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, alkalinity range, installation tolerances, and 
other conditions affecting carpet tile performance. Examine carpet tile for type, color, 
pattern, and potential defects prior to installation.  See manufacturer's requirements for 
substrate conditions and ambient conditions and remediation requirements, to be 
included in the installation of material. 

B. Concrete Subfloors: Verify that concrete slabs comply with ASTM F 710 and the 
following: 
1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other 

materials that may interfere with adhesive bond. Determine adhesion and dryness 
characteristics by performing moisture and pH tests as recommended by carpet tile 
manufacturer and any remediation required shall be included in the installation.  

2. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits. 
3. Lightweight concrete and gypcrete subfloors may require a primer. Provide and install 

primer as recommended by the flooring manufacture to reduce surface porosity. 
4. Where previous surface treatments are unknown, or where other concerns exist as to 

the ability of the adhesive to bond to the substrate, a 24 hour bond test is 



  

 
 

recommended. 
C. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
3.2 PREPARATION 

 
A. General: Comply with Carpet & Rug Institute Installation Standard (the most recent 

version), "Site Conditions; Floor Preparation," and with carpet tile manufacturer's written 
installation instructions for preparing substrates indicated to receive carpet tile 
installation, to include any remediation required by manufacturer. 

B. Use trowelable leveling and patching compounds that contain a cementitious base with a 
latex additive, according to manufacturer's written instructions, to fill cracks, holes, 
depressions, and protrusions in substrates. Fill or level cracks, holes and depressions 1/8 
inch wide or wider and protrusions more than 1/32 inch unless more stringent 
requirements are required by manufacturer's written instructions. 

C. Remove coatings, including curing compounds, and other substances that are 
incompatible with adhesives and that contain soap, wax, oil, or silicone, without using 
solvents. Use mechanical methods recommended in writing by carpet tile manufacturer. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet 
tile. 

 
 

3.3 INSTALLATION 
 

A. General: Comply with Carpet & Rug Institute Installation Standard (the most recent 
version), "Carpet Modules," and with carpet tile manufacturer's written installation 
instructions, to include any required substrate remediation. 

B. Installation Method: Glue down; install every tile with full-spread, releasable, pressure-
sensitive adhesive or with a non-spreadable dry adhesive system, such as LokDots.  Any 
non-spreadable adhesive system must adhere the carpet to the substrate. 

C. Maintain dye lot integrity. Do not mix dye lots in same area unless the specific carpet tile 
style is manufactured as a merge-able dye lot product. 

D. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal 
cut edges as recommended by carpet tile manufacturer. 

E. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, 
removable flanges, alcoves, and similar openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on finish flooring as marked on subfloor. Use nonpermanent, non-
staining marking device. 

G. Install pattern parallel to walls and borders. 
H. Roll the entire installation with a 75 lb roller once installation is completed. 

 
3.4 CLEANING AND PROTECTION 

 
A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive, and other surface blemishes using cleaner recommended 
by carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 
3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Protect installed carpet tile to comply with Carpet & Rug Institute Installation Standard 
(the most recent version), "Protecting Indoor Installations." 

C. When construction or move-in activities will continue where new carpet is installed, 
provide non-staining building material paper to protect carpet.  Do not use plastic 
sheeting as it can trap moisture, and self-sticking plastic sheeting can transfer adhesive 
residue to carpet that will attract soil. 

D. When heavy objects are moved over carpet within 24 hours of installation, use plywood 



  

 
 

over carpet to prevent buckling and wrinkling. 
E. Protect carpet tile against damage from construction operations and placement of 

equipment and fixtures during the remainder of construction period. Use protection 
methods indicated or recommended in writing by carpet tile manufacturer. 

 
 

END OF SECTION 
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SECTION 099113
EXTERIOR PAINTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Field application of paints.
C. Scope:  Finish exterior surfaces exposed to view, unless fully factory-finished and unless

otherwise indicated, including the following:
D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having factory-
applied primers are not considered factory finished.

2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
5. Non-metallic roofing and flashing.
6. Stainless steel, anodized aluminum, bronze, terne coated stainless steel, zinc, and lead.
7. Marble, granite, slate, and other natural stones.
8. Floors, unless specifically indicated.
9. Ceramic and other types of tiles.
10. Glass.
11. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS
A. Section 099723 Concrete and Masonry Coatings

1.03 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency current edition.
B. ASTM D4258 - Standard Practice for Surface Cleaning Concrete for Coating 2005

(Reapproved 2017).
C. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and

Wood-Based Materials 2020.
D. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual Current

Edition.
E. SSPC V1 (PM1) - Good Painting Practice: Painting Manual, Volume 1 2016.
F. SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016).
G. SSPC-SP 2 - Hand Tool Cleaning 2018.
H. SSPC-SP 3 - Power Tool Cleaning 2018.
I. SSPC-SP 6 - Commercial Blast Cleaning 2007.
J. SSPC-SP 13 - Surface Preparation of Concrete 1997 (Reaffirmed 2003).

1.04 SUBMITTALS
A. Product Data:  Provide complete list of products to be used, with the following information for

each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description

of each system.
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B. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating
range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
2. Where sheen is not specified, discuss sheen options with contracting officer before

preparing samples, to eliminate sheens definitely not required.
3. Paint color submittals will not be considered until color submittals for major materials not

to be painted, such as factory finished metals, have been approved.
C. Samples:  Submit two paper chip samples, ____x____ inch in size illustrating range of colors

and textures available for each surface finishing product scheduled.
D. Maintenance Data:  Submit data including finish schedule showing where each

product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum three years documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum 3 years experience and approved by manufacturer.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.07 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
C. Do not apply exterior paint and finishes during rain or snow, or when relative humidity is outside

the humidity ranges required by the paint product manufacturer.
D. Minimum Application Temperatures for Latex Paints:  50 degrees F for exterior; unless required

otherwise by manufacturer's instructions.
E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide paints and finishes from the same manufacturer to the greatest extent possible.
1. In the event that a single manufacturer cannot provide specified products, minor

exceptions will be permitted provided approval by Contracting Officer is obtained using the
specified procedures for substitutions.

2. Substitution of MPI-approved products by a different manufacturer is preferred over
substitution of unapproved products by the same manufacturer.

3. Substitution of a different paint system using MPI-approved products by the same
manufacturer will be considered.

B. Paints:
1. Behr Process Corporation; <>:  www.behr.com/#sle.
2. Cloverdale Paint, Brand Products of Rodda Paint Company; <>:

 www.cloverdalepaint.com/#sle.
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3. PPG Paints; <>:  www.ppgpaints.com/#sle.
4. Rodda Paint Company; <>: www.roddapaint.com/#sle.
5. Sherwin-Williams Company; <>:  www.sherwin-williams.com/#sle.

C. Primer Sealers:  Same manufacturer as top coats.
2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready mixed, unless required to be a field-catalyzed paint.
1. Provide paints and finishes of a soft paste consistency, capable of being readily and

uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

3. Supply each paint material in quantity required to complete entire project's work from a
single production run.

4. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:
1. Provide paints and finishes that comply with the most stringent requirements specified in

the following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.
2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59,

Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added
at project site; or other method acceptable to authorities having jurisdiction.

C. Flammability:  Comply with applicable code for surface burning characteristics.
D. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected

later by the Contracting Officer from the manufacturer's full line.
E. Colors:  As indicated in Color Schedule.

1. Allow for minimum of three colors for each system, unless otherwise indicated, without
additional cost to Owner.

2. Extend colors to surface edges; colors may change at any edge as directed by the
Contracting Officer.

2.03 PAINT SYSTEMS - EXTERIOR
A. Exterior Surfaces to be Painted, Unless Otherwise Indicated:  Including primed metal.

1. Two top coats and one coat primer.
2. Top Coat(s):  Exterior Latex; MPI #10, 11, 15, 119, or 214.

a. Substrate: Metals
3. Top Coat Sheen:

a. Satin:  MPI gloss level 4; use this sheen at all locations.
4. Primer:  As recommended by top coat manufacturer for specific substrate.  Block Filler is

required at all CMU locations.
2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by
manufacturer of top coats.
1. Alkali Resistant Water Based Primer; MPI #3.
2. Interior/Exterior Latex Block Filler; MPI #4.
3. Anti-Corrosive Alkyd Primer for Metal; MPI #79.
4. Water Based Primer for Galvanized Metal; MPI #134.
5. Rust-Inhibitive Water Based Primer; MPI #107.



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 099113 - 4 Exterior Painting

2.05 ACCESSORY MATERIALS
A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding

materials, and clean-up materials as required for final completion of painted surfaces.
B. Patching Material:  Latex filler.
C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially effect proper application.
C. If substrate preparation is the responsibility of another installer, notify the Contracting Officer of

unsatisfactory preparation before proceeding.
D. Test shop-applied primer for compatibility with subsequent cover materials.

3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
C. Remove or repair existing paints or finishes that exhibit surface defects.
D. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,

escutcheons, and fittings, prior to preparing surfaces for finishing.
E. Seal surfaces that might cause bleed through or staining of topcoat.
F. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate

and bleach.  Rinse with clean water and allow surface to dry.
G. Concrete:

1. Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat
surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

2. Prepare surface as recommended by top coat manufacturer and according to SSPC-SP
13.

H. Galvanized Surfaces:
I. Ferrous Metal:

1. Solvent clean according to SSPC-SP 1.
2. Remove rust, loose mill scale, and other foreign substances using using methods

recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP
6 "Commercial Blast Cleaning".  Protect from corrosion until coated.

J. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.
3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.
D. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is

applied.
E. Apply each coat to uniform appearance.



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 099113 - 5 Exterior Painting

F. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply additional
coats until complete hide is achieved.

G. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior
to applying next coat.

H. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.04 CLEANING
A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and

remove daily from site.
3.05 PROTECTION

A. Protect finishes until completion of project.
B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 099123
INTERIOR PAINTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Field application of  paints.
C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless

otherwise indicated.
1. Both sides and edges of plywood backboards for electrical and telecom equipment before

installing equipment.
2. Roof access ladders.
3. Prime surfaces to receive wall coverings.
4. Mechanical and Electrical:

a. In finished areas, paint insulated and exposed pipes, conduit, boxes, insulated and
exposed ducts, hangers, brackets, collars and supports, mechanical equipment, and
electrical equipment, unless otherwise indicated.

b. In finished areas, paint shop-primed items.
c. Paint interior surfaces of air ducts that are visible through grilles and louvers with one

coat of flat black paint to visible surfaces.
d. Paint dampers exposed behind louvers, grilles, to match face panels.

D. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having factory-

applied primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and

operating parts of equipment.
5. Floors, unless specifically indicated.
6. Ceramic and other tiles.
7. Glass.
8. Concealed pipes, ducts, and conduits.

1.02 DEFINITIONS
A. Comply with ASTM D16 for interpretation of terms used in this section.

1.03 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency current edition.
B. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications

2016.
C. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and

Wood-Based Materials 2020.
D. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators

Association Current Edition.
E. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual Current

Edition.
F. SSPC V1 (PM1) - Good Painting Practice: Painting Manual, Volume 1 2016.
G. SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016).
H. SSPC-SP 2 - Hand Tool Cleaning 2018.
I. SSPC-SP 3 - Power Tool Cleaning 2018.
J. SSPC-SP 6 - Commercial Blast Cleaning 2007.
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K. SSPC-SP 13 - Surface Preparation of Concrete 1997 (Reaffirmed 2003).
1.04 SUBMITTALS

A. Product Data:  Provide complete list of products to be used, with the following information for
each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description

of each system.
B. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating

range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
2. Where sheen is not specified, discuss sheen options with the Contracting Officer before

preparing samples, to eliminate sheens definitely not required.
3. Allow 10 days for approval process, after receipt of complete samples by the contracting

Officer.
4. Paint color submittals will not be considered until color submittals for major materials not

to be painted, such as masonry, have been approved.
C. Certification:  By manufacturer that paints and finishes comply with VOC limits specified.
D. Manufacturer's Instructions:  Indicate special surface preparation procedures.
E. Maintenance Data:  Submit data including finish schedule showing where each

product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Paint and Finish Materials:  1 gallon of each color; from the same product run, store

where directed.
2. Label each container with color in addition to the manufacturer's label.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum three years documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified with

minimum 5 years experience and approved by manufacturer.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.07 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
C. Do not apply materials when relative humidity exceeds 85 percent; at temperatures less than 5

degrees F above the dew point; or to damp or wet surfaces.
D. Minimum Application Temperatures for Paints:  50 degrees F for interiors unless required

otherwise by manufacturer's instructions.
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E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide paints and finishes from the same manufacturer to the greatest extent possible.
1. In the event that a single manufacturer cannot provide specified products, minor

exceptions will be permitted provided approval by the contracting officer is obtained using
the specified procedures for substitutions.

2. Substitution of MPI-approved products by a different manufacturer is preferred over
substitution of unapproved products by the same manufacturer.

3. Substitution of a different paint system using MPI-approved products by the same
manufacturer will be considered.

B. Paints:
1. Behr Process Corporation:  www.behr.com/#sle.
2. PPG Paints:  www.ppgpaints.com/#sle.
3. Sherwin-Williams Company:  www.sherwin-williams.com/#sle.

C. Primer Sealers:  Same manufacturer as top coats.
2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready mixed, unless intended to be a field-catalyzed paint.
1. Where MPI paint numbers are specified, provide products listed in Master Painters

Institute Approved Product List, current edition available at www.paintinfo.com, for
specified MPI categories, except as otherwise indicated.

2. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

3. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

4. Supply each paint material in quantity required to complete entire project's work from a
single production run.

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:
1. Provide paints and finishes that comply with the most stringent requirements specified in

the following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.
b. Architectural coatings VOC limits of the State in which the Project is located.

2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59,
Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added
at project site; or other method acceptable to authorities having jurisdiction.

C. Flammability:  Comply with applicable code for surface burning characteristics.
D. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected

later by the Contracting Officer from the manufacturer's full line.
E. Colors:  As indicated on drawings.

1. Allow for minimum of three colors for each system, unless otherwise indicated, without
additional cost to Owner.

2. Extend colors to surface edges; colors may change at any edge as directed by the
Contracting Officer.

3. In finished areas, finish pipes, ducts, conduit, and equipment the same color as the
wall/ceiling they are mounted on/under.
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2.03 PAINT SYSTEMS - INTERIOR
A. <>Interior Surfaces to be Painted, Unless Otherwise Indicated herein:  Including gypsum board,

concrete, concrete masonry units, wood, and shop primed steel.
1. Two top coats and one coat primer.
2. Top Coat(s):  Institutional Low Odor/VOC Interior Latex; MPI #143, 144, 145, 146, 147, or

148.
3. Top Coat Sheen:

a. Flat:  MPI gloss level 1; use this sheen for ceilings and other overhead surfaces.
b. Eggshell:  MPI gloss level 3; use this sheen at walls.
c. Satin:  MPI gloss level 4; use this sheen for items subject to frequent touching by

occupants, including door frames and railings.
4. Primer:  As recommended by top coat manufacturer for specific substrate.

B. Medium Duty Door/Trim:  For surfaces subject to frequent contact by occupants, including
metals:
1. Medium duty applications include doors and door frames.
2. Two top coats and one coat primer.
3. Top Coat(s):  Interior Epoxy-Modified Latex; MPI #115 or 215.
4. Top Coat Sheen:

a. Semi-Gloss:  MPI gloss level 5; use this sheen at all locations.
C. All wet areas/rooms including but not liimited to bathrooms, kitchens, serving lines, and

concessionsMedium Duty Vertical and Overhead:  Including gypsum board, concrete, and
concrete masonry units.
1. Two top coats and one coat primer.
2. Top Coat(s):  Interior Epoxy-Modified Latex; MPI #115 or 215.
3. Top Coat Sheen:

a. Eggshell:  MPI gloss level 3; use this sheen at all locations.
D. <>Dry Fall:  Metals; exposed structure and overhead-mounted services, including shop primed

steel deck, structural steel, metal fabrications, galvanized ducts, galvanized conduit, and
galvanized piping.
1. Shop primer by others. If not shop primed then provide one coat primer
2. One top coat <>.
3. Top Coat:  Latex Dry Fall; MPI #118, 155, or 226.
4. Top Coat Sheen:

a. Flat:  MPI gloss level 1; use this sheen at all locations.
E. Transparent Finish on Concrete Floors.

1. 2 coats sealer.
2. Sealer:  Water Based Sealer for Concrete Floors; MPI #99.
3. Sealer Sheen:

a. Eggshell:  MPI gloss level 3; use this sheen at all locations.
2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by
manufacturer of top coats.
1. Interior Institutional Low Odor/VOC Primer Sealer; MPI #149.

a. Products:
1) PPG Paints Pure Performance Interior Latex Primer, 9-900.

2. Interior/Exterior Latex Block Filler; MPI #4.
a. Products:

1) Kilz Pro-X p50 Block Filler Primer.
3. Interior Latex Primer Sealer; MPI #50.

a. Products:
1) Behr Premium Plus Interior All-In-One Primer and Sealer [No. 75]. (MPI #50)

4. Interior Drywall Primer Sealer.
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a. Products:
1) Behr Premium Plus Interior Drywall Primer and Sealer [No. 73].

5. Interior Rust-Inhibitive Water Based Primer; MPI #107.
a. Products:

1) Behr Premium Plus Interior/Exterior Multi-Surface Primer and Sealer [No. 436].
(MPI #107)

6. Interior Water Based Primer for Galvanized Metal; MPI #134.
a. Products:

1) Behr Premium Plus Interior/Exterior Multi-Surface Primer and Sealer [No. 436].
(MPI #134)

7. Latex Primer for Interior Wood; MPI #39.
a. Products:

1) Kilz Premium Water-Based Primer [No. 1300].
2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.
C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION
3.01 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been properly prepared.
B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially effect proper application.
D. If substrate preparation is the responsibility of another installer, notify the Contracting Officer of

unsatisfactory preparation before proceeding.
E. Test shop-applied primer for compatibility with subsequent cover materials.
F. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply

finishes unless moisture content of surfaces are below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Interior Wood:  15 percent, measured in accordance with ASTM D4442.
3. Concrete Floors and Traffic Surfaces:  8 percent.

3.02 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
C. Remove or repair existing paints or finishes that exhibit surface defects.
D. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,

escutcheons, and fittings, prior to preparing surfaces or finishing.
E. Seal surfaces that might cause bleed through or staining of topcoat.
F. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate

and bleach.  Rinse with clean water and allow surface to dry.
G. Concrete:

1. Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat
surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

2. Prepare surface as recommended by top coat manufacturer and according to SSPC-SP
13.
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H. Masonry:
1. Remove efflorescence and chalk.  Do not coat surfaces if moisture content or alkalinity of

surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions.  Allow to dry.

2. Prepare surface as recommended by top coat manufacturer.
I. Concrete Floors and Traffic Surfaces:  Remove contamination, acid etch, and rinse floors with

clear water.  Verify required acid-alkali balance is achieved.  Allow to dry.
J. Gypsum Board:  Fill minor defects with filler compound.  Spot prime defects after repair.

1. Solvent clean according to SSPC-SP 1.
2. Remove rust, loose mill scale, and other foreign substances using using methods

recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP
6 "Commercial Blast Cleaning".  Protect from corrosion until coated.

K. Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming.  Seal knots,
pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after primer has dried;
sand between coats.  Back prime concealed surfaces before installation.

L. Wood Doors to be Field-Finished:  Seal wood door top and bottom edge surfaces with clear
sealer.

M. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.
3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.
D. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is

applied.
E. Apply each coat to uniform appearance in thicknesses specified by manufacturer.
F. Sand wood and metal surfaces lightly between coats to achieve required finish.
G. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior

to applying next coat.
H. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed

prior to finishing.
3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION
A. Protect finishes until completion of project.
B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 099723
CONCRETE AND MASONRY COATINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Moisture resistant textured concrete and masonry coatings.
B. Moisture resistant smooth concrete and masonry coatings.

1.02 REFERENCE STANDARDS
A. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus 2019.
B. ASTM D522/D522M - Standard Test Methods for Mandrel Bend Test of Attached Organic

Coatings 2017.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021.
D. ASTM G153 - Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for

Exposure of Nonmetallic Materials 2013.
1.03 SUBMITTALS
1.04 QUALITY ASSURANCE
1.05 MOCK-UP

A. Provide mock-up, 8 feet long by 8 feet wide, illustrating coating, color, and surface sheen, for
each specified coating.

B. Locate where directed.
C. Mock-up may remain as part of the Work.

1.06 FIELD CONDITIONS
A. Do not install materials when temperature is below 55 degrees F or above 90 degrees F.
B. Maintain this temperature range, 24 hours before, during, and 72 hours after installation of

coating.
C. Restrict traffic from area where coating is being applied or is curing.

1.07 WARRANTY
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Concrete and Masonry Coatings:
1. Sherwin Williams.
2. Or Equal

2.02 CONCRETE AND MASONRY COATINGS
A. Provide high-build, weather resistant coating systems that meet the following minimum

performance criteria, unless more stringent criteria are specified:
1. Salt Spray Resistance:  Passes when tested according to ASTM B117 for 2000 hours.
2. Surface Burning Characteristics:  Flame spread/Smoke developed index of 0/0, maximum,

when tested in accordance with ASTM E84.
3. Accelerated Outdoor Exposure:  Passes when tested according to ASTM G153 for 5,000

hours.
2.03 MATERIALS

A. Coatings - General:  Provide complete systems formulated and recommended by manufacturer
for the applications indicated, in the thicknesses indicated.

B. High Build, One Coat, Water Based Textured Coating for Concrete:  <> <>
1. Manufacturer: Sherwin Williams
2. 2 Coats: Equal to Loxon XP Waterproofing System A24-1400 Series
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3. Thickness: 6.5-8.4 mils dft per coat
4. 2 coat Dry Film Thickness:  15 mils, minimum.
5. Flexibility Test:  Passing, when tested according to ASTM D522/D522M with a 1 inch

mandrel.
6. Wind-Driven Rain Test: Passes ASTM D6904-03
7. Water Vapor Permeance: 17.96 perms ASTM D1653
8. Elongation: 275% ASTM D2370
9. Tensile Strength: 285 psi ASTM 2370
10. Flexibility: Passes ASTM D522
11. Alkali Resistance: Pases ASTM D1308
12. Mildew Resistance: Passes ASTM D3273
13. CO2 Diffusion 344 meters ASTM F2476
14. Color:  To be selected by the Contracting Officer from manufacturer's standard range.
15. Texture:  Fine.

END OF SECTION
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SECTION 101400
SIGNAGE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Room signs.
1.02 REFERENCE STANDARDS

A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines current edition.

B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
C. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.

1.03 SUBMITTALS
A. Product Data:  Manufacturer's printed product literature for each type of sign, indicating sign

styles, font, foreground and background colors, locations, overall dimensions of each sign.
B. Signage Schedule:  Provide information sufficient to completely define each sign for fabrication,

including room number, room name, other text to be applied, sign and letter sizes, fonts, and
colors.
1. When room numbers to appear on signs differ from those on drawings, include the

drawing room number on schedule.
2. When content of signs is indicated to be determined later, request such information from

Owner through Contracting Officer at least 2 months prior to start of fabrication; upon
request, submit preliminary schedule.

3. Submit for approval by Owner through Contracting Officer prior to fabrication.
C. Samples:  Submit one sample of each type of sign, of size similar to that required for project,

illustrating sign style, font, and method of attachment.
D. Selection Samples:  Where colors are not specified, submit two sets of color selection charts or

chips.
E. Manufacturer's Installation Instructions:  Include installation templates and attachment devices.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years of documented experience.
B. All identifying devices shall comply with requirements of 36 CFR 1191.
C. Obtain signs from one source and a single manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Package signs as required to prevent damage before installation.
B. Package room and door signs in sequential order of installation, labeled by floor or building.
C. Store tape adhesive at normal room temperature.

1.06 FIELD CONDITIONS
A. Do not install tape adhesive when ambient temperature is lower than recommended by

manufacturer.
B. Maintain this minimum temperature during and after installation of signs.

1.07 WARRANTY
A. Provide Manufacturer's standard warranty against defects in materials and workmanship.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Flat Signs:
1. TakeForm; Product Fusion 14 Quad: www.takeform.net.
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2. Graphic Specialties, Inc.: www.signsbygsi.com.
3. Or Equal

2.02 SIGNAGE GENERAL
A. Accessibility Compliance:  Signs are required to comply with ADA Standards and ICC

A117.1<>, unless otherwise indicated; in the event of conflicting requirements, comply with the
most comprehensive and specific requirements.

B. Room Signs:  Provide a sign for every doorway as scheduled not including corridors, lobbies,
and similar open areas.
1. Sign Type:  Flat signs with applied character panel media as specified.
2. Provide "tactile" signage, with letters raised minimum 1/32 inch from sign face and all text

shall be Grade II braille. Braille shall be separated 1/2" from the corresponding raised
characters or symbols.

3. Character Height:  1 inch. Lettering for Room ID Signs shall be 3/4 inch. Provide 3 digit
numbers for room numbers on each sign.

4. Sign Height:  2.50 inches, 5.63 inches, 7.69 and 8.94 inches as scheduled below.
5. Sign  Materials:

a. Sign face shall be 0.035” (nominal) standard grade, high pressure surface laminate.
 A painted sign face shall not be acceptable.

b. The sign shall incorporate balanced construction with the core sandwiched between
laminates to prevent warping.  Laminate on the sign face only shall not be
acceptable.

c. Tactile lettering shall be precision machined, raised 1/32", matte PETG and
subsurface colored for scratch resistance.

d. Signs shall incorporate a metal accent bar.  Bars shall be anodized with a brushed
satin finish.  Painted bars shall not be acceptable.

e. Face/background color shall be standard grade, high pressure laminate, all colors
and finishes.

f. Standard tactile colors shall match manufacturer's ADA standard color selection.
6. Construction:

a. The signage shall, with the exception of directories and directionals, be a uniform 8
½” width to facilitate inserts printed on standard width paper.

b. Insert components shall have a .080 thickness non-glare acrylic window and shall be
inlaid flush to sign face for a smooth, seamless appearance.

c. The signage shall include modules allowing for inserts, notice holders, occupancy
sliders, marker, magnetic, and cork boards.  All modules shall be flush to sign face for
a smooth, seamless appearance.

d. The laminates (front and back) shall be pressure laminated and precision machined
together to a 90-degree angle.  Edges shall be smooth, void of chips, burrs, sharp
edges and marks.

e. The signage shall utilize an acrylic sphere for Grade II Braille inserted directly into a
scratch resistant, high pressure laminate sign face.  Braille dots are to be pressure fit
in high tolerance drilled holes.

f. Braille dots shall be half hemispherical domed and protruding a minimum 0.025”.
g. The signage shall utilize a pressure activated adhesive.  The adhesive shall be

nonhazardous and shall allow for flexing and deflection of the adhered components
due to changes in temperature and moisture without bond failure.

h. All signs shall be provided with appropriate mounting hardware.  Hardware shall be
finished and architectural in appearance and suitable for the mounting surface.

i. Some signs may be installed on glass.  A blank backer is required to be placed on
the opposite side of the glass to cover tape and adhesive.  The backer shall match
the sign in size and shape.

7. Printed Inserts:
a. The signage shall be capable of accepting paper or acetate inserts to allow changing

and updating as required.  Insert components shall have a 0.080” thickness non-glare
acrylic window and shall be inlayed flush to sign face for a smooth, seamless



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 101400 - 3 Signage

appearance.
b. The signage contractor shall provide and install all signage inserts.
c. Manufacturer shall provide a template containing layout, font, color, artwork and trim

lines to allow Owner to produce inserts on laser or ink jet printer.  The template shall
be in an Acrobat or Word format (.pdf).

C. Building Identification Signs:
1. Use individual metal letters.
2. Mount on outside wall in location indicated on drawings.

2.03 SIGN TYPES
1. Wall Mounting of One-Sided Signs:  Tape adhesive.
2. Sign Colors:

a. Face/background color shall be standard grade, high pressure laminate, all colors
and finishes.  Provide White MicroDot LS949 for Face Material; Provide Black
MicroDot LS909 for Backer Material.

b. Standard tactile colors shall match manufacturer's ADA standard color selection.
 Provide Raised text Color in Cranberry C0405.

c. Provide insert Color/Graphic in Cranberry C0405.
d. Provide insert Text Color in White CO104.

3. Font: Helvetica Bold HB102.
4. Metal Accent: Provide Natural.
5. Room Signage Schedule:

a. Room Signage Type A:  Provide F14B-D1 (Fusion Quad) by TakeForm; Provide at all
openings unless noted otherwise; Identify with the room names and numbers shown
on the drawings.

b. Room Signage Type B:  Provide F14B-G2-BC (Fusion Quad) by TakeForm; Provide
at all restrooms; Identify with pictograms, the names "BOYS" and "GIRLS", room
numbers to be determined later, Provide three digit numbers for each sign and braille.

c. Room Signage Type C: Provide F14B-BH (Fusion Quad) by TakeForm; Provide at all
support spaces such as mechanical, electrical, IT, Janitor, etc.

d. Room Signage Type D: Provide F14B-BH (Fusion Quad) by TakeForm; Provide at
Mechanical Rooms with Roof Access (in addition to Signage Type C); Provide text on
the sign that reads as follows: ROOF ACCESS.

e. Room Signage Type E: Provide F14B-F2 (Fusion Quad) by TakeForm; Provide at
Areas of Refuge in Fire Stair Locations. Provide text on the sign that reads as follows:
AREA OF REFUGE.

2.04 DIMENSIONAL LETTERS
A. Metal Letters:

1. Metal:  Aluminum casting.
2. Finish:  Brushed, satin.
3. Product:  Cast Metal Letters and Halo Lit.
4. Mounting:  Concealed screws.
5. Height: Provide in heights indicated on Drawings.
6. Font: Helvetica unless indicated otherwise; or as required for spacing.
7. Text: Provide letters for text indicated on Drawings.

2.05 ACCESSORIES
A. Concealed Screws:  Stainless steel, galvanized steel, chrome plated, or other non-corroding

metal.
B. Tape Adhesive:  Double sided tape, permanent adhesive.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
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3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install neatly, with horizontal edges level.
C. Locate signs where indicated:

1. Room Signs:  Locate on wall at latch side of door with centerline of sign at 60 inches
above finished floor.

D. Protect from damage until Substantial Completion; repair or replace damaged items.
E. Installation locations shall be in accordance with ADA specifications.
F. Locate signs where indicated using mounting methods in compliance with manufacturer's

written instructions:
1. Installation shall be performed by manufacturer’s personnel trained and certified in

manufacturer’s methods and procedures.
2. Installer to conduct a pre-installation survey prior to manufacturing to verify copy and sign

location. Each location shall be noted using a low tack vinyl reproduction of actual sign.
 Full scale renderings of directories and directionals shall also be provided.  Any location
discrepancy or message issues shall be submitted to Contracting  for review.

3. Signs shall be level, plumb, and at heights indicated with sign surfaces free from defects.
3.03 CLEANING

A. Upon completion all identifying devices shall be undamaged, level, plumb, and securely
anchored.

B. Clean all exposed surfaces and protect to prevent damage during remainder of construction
period.

END OF SECTION
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SECTION 102113.19
PLASTIC TOILET COMPARTMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Solid plastic toilet compartments.
B. Solid plastic dressing compartments.
C. Urinal screens.

1.02 REFERENCE STANDARDS
A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar 2015.
B. B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire,

Profiles, and Tubes.
C. E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.

1.03 SUBMITTALS
A. Shop Drawings:  Indicate partition plan, elevation views, dimensions, details of wall supports,

door swings, locations drawings for bolt hole location attachments.
B. Product Data:  Provide data on panel construction, hardware, and accessories, cleaning and

maintenance instructions.
C. Samples:  Submit two samples of partition panels, ____by____ inch in size illustrating panel

finish, color, and sheen.
D. Manufacturer's Installation Instructions:  Indicate replacement parts information and

replacement parts information.
1.04 QUALITY ASSURANCE

A. Field Measurements: Take field measurements prior to preparation of shop drawings and
fabrication.

B. Coordination: Furnish inserts and anchorages which must be built into other work for installation
of components and related work. Coordinate delivery with other work to avoid delays.

C. Building shall be enclosed and fully protected from outside weather prior to installation.
D. Manufacturer Qualifications: Minimum 5years experience in manufacture of solid plastic shower

and dressing compartments with products in satisfactory use under similar service conditions.
E. Installer Qualifications: Minimum 5years experience in work of this Section.

1.05 WARRANTY
A. Furnish 25 year warranty for panels, doors, and stiles against breakage, corrosion,

delamination, and defects in factory workmanship.
B. Furnish 1 year guarantee against defects in material and workmanship for stainless steel door

hardware and mounting brackets.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Solid Plastic Toilet Compartments:
1. Scranton Products (Santana/Comtec/Capital); Hiny Hider:

 www.scrantonproducts.com/#sle.
2. Or Approved Equal .

2.02 PLASTIC TOILET COMPARTMENTS
A. Toilet Compartments:  Factory fabricated doors, pilasters, and divider panels made of solid

molded high density polyethylene (HDPE), floor-mounted headrail-braced. Waterproof and
nonabsorbent, with self lubricating surface, resistant to marks by pens, pencils, markers, and
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other writing instruments.
1. Color:  As chosen by contracting officer from manufacturer's standard colors .

B. Doors:
1. Thickness:  1 inch. with radiused edges
2. Width:  24 inch; in-swinging
3. Width for Handicapped Use:  36 inch, out-swinging.
4. Height:  55 inch.

C. Panels:
1. Thickness:  1 inch. with radiused edges
2. Height:  55 inch.

D. Pilasters:
1. Thickness:  1 inch.
2. Width:  As required to fit space; minimum 3 inch.

E. Urinal Screens:  Without doors; to match compartments; mounted to wall with two panel
brackets.
1. Depth: 24"

F. Shower Compartments:  Factory fabricated doors, pilasters, and divider panels made of solid
molded high density polyethylene (HDPE), floor-mounted headrail-braced. Waterproof and
nonabsorbent, with self lubricating surface, resistant to marks by pens, pencils, markers, and
other writing instruments.
1. Color:  As chosen by contracting officer from manufacturer's standard colors .
2. Doors:

a. Thickness:  1 inch . with radiused edges
b. Width:  24 inch ; in-swinging
c. Width for Handicapped Use:  36 inch , out-swinging .
d. Height:  55 inch .

3. Panels:
a. Thickness:  1 inch . with radiused edges
b. Height:  55 inch .

4. Pilasters:
a. Thickness:  1 inch .
b. Width:  As required to fit space; minimum 3 inch.

5. Shower Curtains: Vinyl, 42 inches wide x 72 inches heigh, hung with aluminum curtain
hooks with self-lubricating delrin slides.

2.03 ACCESSORIES
A. Pilaster Shoes:  Stainless steel, satin finish, 3 inches high; concealing floor fastenings.

1. Provide adjustment for floor variations with screw jack through steel saddles integral with
pilaster.

B. Head Rails:   Extruded aluminum, anti-grip profile.
C. Pilaster Brackets:  Satin stainless steel.
D. Wall Brackets:  Continuous type, satin stainless steel.
E. Attachments, Screws, and Bolts:  Stainless steel , tamper proof type.

1. For attaching panels and pilasters to brackets:  Through-bolts and nuts ; tamper proof.
F. Hinges:  Stainless steel, manufacturer's standard finish.

1. Continuous-type hinge, self closing.
G. Door Hardware:  Stainless steel, manufacturer's standard finish.

1. Door Latch:  Slide type with exterior emergency access feature.
2. Door Strike and Keeper with Rubber Bumper:  Mount on pilaster in alignment with door

latch.
3. Provide door pull for outswinging doors.
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H. Coat Hook:  One per compartment, mounted on door.
I. Hardware:  Satin stainless steel:

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify correct spacing of and between plumbing fixtures.
C. Verify correct location of built-in framing, anchorage, and bracing.

3.02 INSTALLATION
A. Install partitions secure, rigid, plumb, and level in accordance with manufacturer's instructions.
B. Maintain 3/8 inch to 1/2 inch space between wall and panels and between wall and end

pilasters.
C. Attach panel brackets securely to walls using anchor devices.
D. Attach panels and pilasters to brackets.  Locate head rail joints at pilaster center lines.
E. Field touch-up of scratches or damaged finish will not be permitted.  Replace damaged or

scratched materials with new materials.
3.03 TOLERANCES

A. Maximum Variation From Plumb:  1/8 inch.
3.04 ADJUSTING

A. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 3/16
inch.

B. Adjust hinges to position doors in partial opening position when unlatched.  Return out-swinging
doors to closed position.

C. Adjust adjacent components for consistency of line or plane.
END OF SECTION

1557824398E
Text Box
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Accessories

SECTION 102800
TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Commercial toilet accessories.
B. Commercial shower and bath accessories.
C. Provide Accessories for restrooms, janitor closets, showers, utility rooms, and other accessory

items as indicated on the Drawings and as specified herein..
1. Refer to the Enlarged Restroom/Janitor Accessory Schedule on the Drawings.
2. Contractor to coordinate all installs and provide blocking in wall as required for installation.

D. Utility room accessories.
1.02 RELATED REQUIREMENTS

A. Section 093000 - Tiling
B. Section 102113.19 - Plastic Toilet Compartments.

1.03 REFERENCE STANDARDS
A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.
B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar 2015.
C. ASTM C1036 - Standard Specification for Flat Glass 2016.
D. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass

2018.
1.04 SUBMITTALS

A. Product Data:  Submit data on accessories describing size, finish, details of function, and
attachment methods.

B. Manufacturer's Installation Instructions:  Indicate special procedures and conditions requiring
special attention.

C. Manufacturer's Cleaning and Maintenance Instructions and replacement parts information.
1.05 QUALITY ASSURANCE

A. Furnish and install inserts and anchoring devices that must be set in concrete or built into
masonry; coordinate delivery with other work to avoid delays.

B. Coordinate accessory location with other work to avoid interference and to assure proper
operation and servicing of accessory units.

C. Provide a single source manufacturer to the greatest extent possible for accessories.
D. Manufacturer:  Provide products manufactured by a company with a minimum of 10 years

successful experience manufacturing similar products.
E. Accessibility Requirements:  Comply with requirements applicable in the jurisdiction of the

project, including but not limited to ADA and ICC/ANSI A117.1 requirements as applicable.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store and handle materials and products in strict compliance with manufacturer's
instructions and recommendations.  Protect from damage.

1.07 WARRANTY
A. Manufacturer’s Warranty for Washroom Accessories:  Manufacturer’s standard 1 year warranty

for materials and workmanship.
B. Manufacturer’s Warranty for Electric Hand Dryers:  Manufacturer’s standard 10 year warranty

on parts, except 3 year warranty on motor brushes from Substantial Completion Date.
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Accessories

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Commercial Toilet, Shower, and Bath Accessories:
1. Bradley Corporation:  www.bradleycorp.com.
2. Bobrick Washroom Equipment, Inc.; www.bobrick.com
3. Or Equal

2.02 MATERIALS
A. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete

with anchors and fittings, steel anchor plates, adapters, and anchor components for installation.
1. Grind welded joints smooth.

B. Keys:  Provide 4 keys for each accessory to Owner.
C. Stainless Steel Sheet:  ASTM A666, Type 304, 22 gauge minimum thickness unless noted

otherwise.
D. Galvanized Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with

G90/Z275 coating.
E. Mirror Glass:  Tempered safety glass, ASTM C1048; and ASTM C1036 Type I, Class 1, Quality

Q2, with silvering as required.
F. Fasteners, Screws, and Bolts:  Hot dip galvanized; tamper-proof; security type.

2.03 FINISHES
A. Stainless Steel:  Satin finish, unless otherwise noted.

2.04 COMMERCIAL TOILET ACCESSORIES
A. Grab Bars:

1. Provide 18-8 S , type 304, 18 gauge stainless steel tubing with satin finish. 1-1/2 inch
outside diameter. Ends are heliarc welded to flanges.

2. Clearance between grab bar and wall is 1-1/2 inch.
3. Provide concealed mounting flanges: 18-8 S, type 304, 1/8 inch thick, stainless steel plate;

end flanges 2 inches x 3-1/8 inch with two holes for attachment to wall. Intermediate
flanges 2-5/8 inch x 3-1/8 diameter.

4. Provide Snap Flange covers: 18-8S, type 304, 22 gauge drawn stainless steel with satin
finish. 3-1/4 inch diameter x 1/2 inch deep. Each cover snaps over mounting flange to
conceal mounting screws.

5. Strength: support loads in excess of 250 pounds.
6. Finish: Satin Finish
7. Provide in locations as shown on Drawings.
8. Restroom/Janitor Accessory Schedule Symbol, Size, Model Number:

a. C - 36" Grab Bar, equal to Bobrick B-6806 or Bradley 812
b. B - 42" Grab Bar, equal to Bobrick B-6806 or Bradley 812
c. K - 18" Grab Bar, equal to Bobrick B-6806 or Bradley 812 (install vertical at ADA

Toilet Stalls)
B. Mirrors:

1. One piece, 18-8, type 304 heavy gauge stainless steel angle frame, 3/4 inchx3/4 inch with
continuous integral stiffener on all sides and beveled front to hold frame tightly against
  mirror; corners shall be welded, ground and polished smooth. All exposed surfaces shall
have satin finish with vertical grain. Galvanized steel backing with integral horizontal
hanging brackets. Provide with concealed locking screws.
a. Manufacturers standard concealed mounting.
b. Provide with Tempered Glass Mirror.

2. Provide in locations as shown on Drawings.
3. Restroom/Janitor Accessory Schedule Symbol, Size, Model Number:



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 102800 - 3 Toilet, Bath, and Laundry

Accessories

a. D - 18 inch wide x 36 inch high mirror, equal to Bobrick B2908 1836 or Bradley 780
1836.

C. Toilet Paper Dispenser:  Double roll, surface mounted bracket type, stainless steel.
1. Door: Type 304, 18 gauge Stainless steel with satin finish; wide viewing slot.
2. Cabinet: Type 304, 20 gauge Stainless steel with satin finish; tumbler lock.
3. Dispensing Mechanism: constructed of high impact ABS; accommodate two toilet tissue

rolls up to 10 inches diameter with 3 inch diameter core; equipped with sliding access
panel to expose one roll at a time.

4. Restroom/Janitor Accessory Schedule Symbol, Model Number:
a. E - equal to Bobrick B2892 Surface Mounted Twin Jumbo Roll Toilet Tissue

Dispenser or Bradley 5425 Jumbo Roll Toilet Tissue Dispenser.
5. Products:

a. Bradley 5425 Jumbo Roll Toilet Tissue Dispenser.
b. Or Approved Equal. .

D. Paper Towel Dispenser:  Surface mounted Electronic, roll paper type, with Sensor Activation.
1. Cover:  Stainless steel.
2. Paper Discharge:  Touchless automatic.
3. Capacity:  6 inch diameter roll.
4. Mounting:  Semi recessed.
5. Power:  Battery operated.
6. Refill Indicator:  Illuminated refill indicator.
7. Products:

a. Bradley 2499 Surface mounted electronic roll towel dispenser with sensor activation.
b. Or Approved equal.

E. Robe Hook: Surface mounted stainless steel robe hook with satin finish.
1. 18-8, type 304, 22 gauge stainless steel flange and support arm with 18 gauge stainless

steel concealed mounting bracket, 19 gauge stainless steel concealed wall plate, and 14
gauge stainless steel cap.  All welded construction; secured to wall with a stainless steel
setscrew.

2. Product:
a. Bobrick B76717 Surface Mounted Robe Hook or Bradley 9114 BradEx.
b. Or Approved Equal.

F. Sanitary Napkin Disposal Unit:  Stainless steel, surface-mounted, self-closing door, locking
bottom panel with full-length stainless steel piano-type hinge, removable receptacle.
1. Products:

a. Bradley 4781-11 Saitn Finish Surface Mounted Napkin Disposal.
b. Or Approved Equal.

G. Shower Curtain Rod:  18-8, Type 304, 18 gauge Stainless steel tube, 1-1/4 inch outside
diameter, 0.04 inch wall thickness, satin-finished, with 3 inch outside diameter, minimum 0.04
inch thick satin-finished stainless steel flanges, for installation with exposed fasteners.
1. Products:

a. Bobrick B-207 Heavy Duty Shower Curtain Rod with Concelaed Mounting.
b. Or Approved Equal.

2. Length: As required per shower size - see drawings.
H. Shower Curtain:

1. Material:  Opaque vinyl, 0.008 inch thick, matte finish, with antibacterial treatment,
flameproof and stain-resistant.

2. Size:  42x72 inches, hemmed edges.
3. Grommets:  Stainless steel; pierced through top hem on 6 inch centers.
4. Color:  White.
5. Shower Curtain Hooks:  Chrome-plated or stainless steel spring wire designed for snap

closure.
6. Products:



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 102800 - 4 Toilet, Bath, and Laundry

Accessories

a. Bobrick 204-2 Shower Curtain.
b. Or Approved Equal.

I. Towel Bar:  Stainless steel, 3/4 inch square tubular bar; rectangular brackets, concealed
attachment, satin finish.
1. Length:  30 inches.

2.05 JANITOR ROOM ACCESSORIES
A. Combination Utility Shelf/Mop and Broom Holder:

1. Utility shelf with mop/broom holders and rag hooks shall be type 304 stainless steel with
all welded construction; exposed surfaces shall have satin finish. Shelf shall be 18 gauge,
8 inch deep with 3/4 inch return edges, and shall have front edge hemmed for safety.
Mop/broom holders shall be spring loaded rubber cams with anti-slip coating.

2. Restroom/Janitor Accessory Schedule Symbol, Model Number:
a. G - equal to Bobrick B239x34 or Bradley 9933 BradEx.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify exact location of accessories for installation.
C. Examine substrates, any previously installed inserts or anchorages.
D. For electrically-operated accessories, verify that electrical power connections are ready and in

the correct locations.
E. Verify that field measurements are as indicated on drawings.
F. Do not proceed with work until conditions are acceptable for installation.

3.02 PREPARATION
A. Deliver inserts and rough-in frames to site for timely installation.
B. Provide templates and rough-in measurements as required.

3.03 INSTALLATION
A. Install accessories in accordance with manufacturers' instructions in locations indicated on

drawings.
B. Install plumb and level, securely and rigidly anchored to substrate.
C. Mounting Heights:  Provide as indicated on Drawings and as required to meet accessibility

regulations, unless otherwise indicated.
D. Install utilizing fasteners which are appropriate to substrate and recommended by Manufacturer

for unit.
E. Adjust toilet accessories for proper operation and verify that all mechanisms function smoothly.

3.04 PROTECTION
A. Protect installed accessories from damage due to subsequent construction operations.

END OF SECTION
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SECTION 123600
COUNTERTOPS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall-hung counters and vanity tops.
1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition 2014, with Errata
(2016).

B. ISFA 2-01 - Classification and Standards for Solid Surfacing Material 2013.
C. ISFA 3-01 - Classification and Standards for Quartz Surfacing Material 2013.
D. MIA (DSDM) - Dimensional Stone Design Manual, Version VIII 2016.
E. NEMA LD 3 - High-Pressure Decorative Laminates 2005.
F. PS 1 - Structural Plywood 2009 (Revised 2019).
G. SEFA 3 - Laboratory Work Surfaces 2010.

1.04 SUBMITTALS
A. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Specimen warranty.

B. Shop Drawings:  Complete details of materials and installation ; combine with shop drawings of
cabinets and casework specified in other sections.

C. Selection Samples:  For each finish product specified, color chips representing manufacturer's
full range of available colors and patterns.

D. Test Reports:  Chemical resistance testing, showing compliance with specified requirements.
E. Certificate:  Submit labels and certificates required by quality assurance and quality control

 programs.
F. Maintenance Data:  Manufacturer's instructions and recommendations for maintenance and

repair of countertop surfaces.
1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than five years of documented experience.

B. Quality Certification:
1. Provide labels or certificates indicating that the installed work complies with

AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements for grade or grades
specified.

2. Provide designated labels on shop drawings as required by certification program.
3. Provide designated labels on installed products as required by certification program.
4. Submit certifications upon completion of installation that verifies this work is in compliance

with specified requirements.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store and dispose of solvent-based materials, and materials used with solvent-based materials,

in accordance with requirements of local authorities having jurisdiction.
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1.07 FIELD CONDITIONS
A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits

recommended by manufacturer for optimum results.  Do not install products under
environmental conditions outside manufacturer's absolute limits.

PART 2  PRODUCTS
2.01 COUNTERTOPS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Quality Standard:  SEFA 3 for laboratory worksurfaces.
C. Solid Surface Countertops with Integral Lavatories:

1. Manufacturers:
a. Inpro Corporation; www.inprocorp.com
b. or Equal.

2. Countertops:
a. 1 1/2" Thickness, double eased edge.
b. Matching sidesplash and backsplash as indicated on drawings.
c. Provide ada compliance apron 12" max.
d. Color to be selected by contracting officer.

3. Lavatories:
a. ADA DSP1512
b. Color to be selected by contracting officer.      

D. Solid Surfacing Wall Panels:  Solid surfacing sheet or plastic resin casting over continuous
substrate.
1. Flat Sheet Thickness:  1/4 inch, minimum.
2. Solid Surfacing Sheet and Plastic Resin Castings:  Complying with ISFA 2-01 and NEMA

LD 3; acrylic or polyester resin, mineral filler, and pigments; homogenous, non-porous and
capable of being worked and repaired using standard woodworking tools; no surface
coating; color and pattern consistent throughout thickness.
a. Manufacturers:

1) Inpro; www.inprocorp.com .
b. Finish on Exposed Surfaces:  Matte, gloss rating of 5 to 20.
c. Color and Pattern:  As indicated on drawings.

2.02 MATERIALS
A. Wood-Based Components:

1. Wood fabricated from old growth timber is not permitted.
B. Plywood for Supporting Substrate:  PS 1 Exterior Grade, A-C veneer grade, minimum 5-ply;

minimum 3/4 inch thick; join lengths using metal splines.
1. Plywood at sink locations to be exterior grade.

C. Adhesives:  Chemical resistant waterproof adhesive as recommended by manufacturer of
materials being joined.

D. Joint Sealant:  Mildew-resistant silicone sealant, clear.
2.03 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against

cabinet or wall.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or

unnecessary cutouts or fixture holes.
B. Provide integral postform splash wherever counter edge abuts vertical surface unless otherwise

indicated.
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1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof
glue.

2. Height: Field verify for coordination with existing electrical devices.
3. Height:  4 inches, unless otherwise indicated.

C. Solid Surfacing:  Fabricate tops and wall panels up to 144 inches long in one piece; join pieces
with adhesive sealant in accordance with manufacturer's recommendations and instructions.

PART 3  EXECUTION
3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.
B. If substrate preparation is the responsibility of another installer, notify the Contracting Officer of

unsatisfactory preparation before proceeding.
C. Verify that wall surfaces have been finished and mechanical and electrical services and outlets

are installed in proper locations.
3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
3.03 INSTALLATION

A. Securely attach countertops to cabinets using concealed fasteners.  Make flat surfaces level;
shim where required.

B. Seal joint between back/end splashes and vertical surfaces.
3.04 TOLERANCES

A. Variation From Horizontal: 1/8 inch in 10 feet, maximum.
B. Offset From Wall, Countertops:  1/8 inch maximum; 1/16 inch minimum.
C. Field Joints:  1/8 inch wide, maximum.

3.05 CLEANING
A. Clean countertops surfaces thoroughly.

3.06 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Date of Substantial Completion.
C. Any scratched, stained, chipped, or damaged countertops will be replaced at no cost to the

Owner.
END OF SECTION
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SECTION 210500
COMMON WORK RESULTS FOR FIRE SUPPRESSION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe, fittings, sleeves, escutcheons, seals, and connections for sprinkler systems.
1.02 REFERENCE STANDARDS

A. ASME A112.18.1 - Plumbing Supply Fittings 2018, with Errata.
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 2020.
D. ASME B16.4 - Gray Iron Threaded Fittings: Classes 125 and 250 2016.
E. ASTM A536 - Standard Specification for Ductile Iron Castings 1984 (Reapproved 2014).
F. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type

Pipe Insulation (Metal-Mesh Covered) (Industrial Type) 2016.
G. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems 2013a

(Reapproved 2017).
H. AWWA C606 - Grooved and Shouldered Joints 2015.
I. FM (AG) - FM Approval Guide current edition.
J. NFPA 13 - Standard for the Installation of Sprinkler Systems Most Recent Edition Adopted by

Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
1.03 SUBMITTALS

A. Product Data:  Provide manufacturers catalogue information.  Indicate valve data and ratings.
B. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall

penetration seals.  Indicate installation, layout, weights, mounting and support details, and
piping connections.

C. Project Record Documents:  Record actual locations of components and tag numbering.
D. Operation and Maintenance Data:  Include installation instructions and spare parts lists.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in

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

section.
1. Minimum three years experience.

C. Comply with UL (DIR) requirements.
D. Valves:  Bear FM (AG) and UL (DIR) 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.
1.05 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.



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 210500 - 2 Common Work Results for Fire

Suppression

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

1.06 WARRANTY
A. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2  PRODUCTS
2.01 FIRE PROTECTION SYSTEMS

A. Sprinkler Systems:  Comply with NFPA 13.
B. Welding Materials and Procedures:  Comply with ASME BPVC-IX.

2.02 BURIED PIPING
A. PVC Pipe:  AWWA C900

2.03 ABOVE GROUND PIPING
A. Steel Pipe:  ASTM A135/A135M Schedule 10, black.

1. Steel Fittings:  ASME B16.11 forged steel socket welded and threaded.
2. Cast Iron Fittings:  ASME B16.1, flanges and flanged fittings and ASME B16.4, threaded

fittings.
3. 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.

2.04 PIPE SLEEVES
A. Vertical Piping:

1. Sleeve Length:  1 inch above finished floor.
2. Provide sealant for watertight joint.
3. Blocked Out Floor Openings:  Provide 1-1/2 inch angle set in silicon adhesive around

opening.
4. Drilled Penetrations:  Provide 1-1/2 inch angle ring or square set in silicone adhesive

around penetration.
B. Plastic, Sheet Metal, or Moisture-Resistant Fiber:  Pipe passing through interior walls,

partitions, and floors, unless steel or brass sleeves are specified below.
C. Clearances:

1. Wall, Floor, Floor, Partitions, and Beam Flanges:  1 inch greater than external; pipe
diameter.

2. Rated Openings:  Caulked tight with fire stopping material complying with ASTM E814 in
accordance with Section 078400 to prevent the spread of fire, smoke, and gases.

2.05 ESCUTCHEONS
A. Manufacturers:

1. Fire Protection Products, Inc:  www.fppi.com/#sle.com/#sle.
2. Tyco Fire Protection Products:  www.tyco-fire.com/#sle.
3. Viking Group Inc:  www.vikinggroupinc.com/#sle.
4. Or approved equal

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

C. 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.

2.06 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.
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C. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
D. Wall Support for Pipe Sizes to 3 inches:  Cast iron hook.
E. Wall Support for Pipe Sizes 4 inches and Over:  Welded steel bracket and wrought steel clamp.
F. Vertical Support:  Steel riser clamp.
G. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier

or steel support.
2.07 MECHANICAL COUPLINGS

A. Manufacturers:
1. Victaulic Company; FireLock Style 009H:  www.victaulic.com/#sle.
2. Or approved equal

B. Rigid Mechanical Couplings for Grooved Joints:
1. Dimensions and Testing:  Comply with AWWA C606.
2. Minimum Working Pressure:  300 psig.
3. Housing Material:  Fabricate of ductile iron complying with ASTM A536.
4. Housing Coating:  Factory applied orange enamel.
5. Gasket Material:  EPDM suitable for operating temperature range from minus 30 degrees

F to 230 degrees F.
6. Bolts and Nuts:  Hot dipped galvanized or zinc electroplated steel.
7. Provide stops for direct stab installation without field assembly.

PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and foreign material, from inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.

3.02 INSTALLATION
A. Install sprinkler system and service main piping, hangers, and supports in accordance with

NFPA 13.
B. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
C. Install piping to conserve building space, to not interfere with use of space and other work.
D. Group piping whenever practical at common elevations.
E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.
F. 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. Where inserts are omitted, drill through concrete slab from below and provide through-bolt

with recessed square steel plate and nut recessed into and grouted flush with slab.
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 floor.  Support riser piping independently of connected

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

trapeze hangers.
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6. Prime coat exposed steel hangers and supports.  Hangers and supports located in crawl
spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

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. Structural Considerations:
1. 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.
1. Underground Piping:  Caulk pipe sleeve watertight with lead and oakum or mechanically

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

a. Pack solid using mineral fiber complying with ASTM C592.
b. Fill space with an elastomer caulk to a depth of 0.50 inch where penetrations occur

between conditioned and unconditioned spaces.
3. All Rated Openings: Caulk tight with fire stopping material complying with ASTM E814 in

accordance with Section 078400 to prevent the spread of fire, smoke, and gases.
4. Caulk exterior wall sleeves watertight with lead and oakum or mechanically expandable

chloroprene inserts with mastic-sealed components.
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. Attach plates at the underside only of suspended ceilings.
4. 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, union, and couplings for servicing are consistently provided.

N. Die cut threaded joints with full cut standard taper pipe threads with red lead and linseed oil or
other non-toxic joint compound applied to male threads only.

3.03 CLEANING
A. Upon completion of work, clean all parts of the installation.
B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may

have accumulated from the installation and testing of the system.
END OF SECTION
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SECTION 210523
GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Check valves.
B. Iron OS&Y gate valves.
C. Trim and drain valves.

1.02 ABBREVIATIONS AND ACRONYMS
A. NRS:  Non-rising stem.
B. OS&Y:  Outside screw and yoke.
C. PTFE:  Polytetrafluoroethylene.

1.03 REFERENCE STANDARDS
A. ASME B1.20.1 - Pipe Threads, General Purpose (Inch) 2013 (Reaffirmed 2018).
B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250 2020.
C. ASME B31.9 - Building Services Piping 2020.
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. AWWA C606 - Grooved and Shouldered Joints 2015.
F. UL 262 - Gate Valves for Fire-Protection Service Current Edition, Including All Revisions.
G. UL 312 - Check Valves for Fire-Protection Service Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. Product Data:  Provide data on valves including manufacturers catalog information.  Submit

performance ratings, rough-in details, weights, support requirements, and piping connections.
B. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
C. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions, maintenance and repair data, and parts listings.
1.05 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 experience.
B. Where listed products are specified, provide products listed, classified, and labeled by FM (AG)

or UL (DIR) as suitable for the purpose indicated.
C. Welding Materials and Procedures:  Comply with ASME BPVC-IX.
D. Installer Qualifications:

1. Company specializing in performing the work of this section with minimum three years
documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, and weld ends.
3. Set valves open to minimize exposure of functional surfaces.

B. Use the following precautions during storage:
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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. Use sling to handle large valves, rigged to avoid damage to exposed parts.
2. Do not use operating handles or stems as lifting or rigging points.

PART 2  PRODUCTS
2.01 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.
c. Level 3:  HLUG - Ball Valves, System Control.
d. Level 3:  HMER - Check Valves.
e. 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. ASME Compliance:
1. ASME B16.1 for flanges on iron valves.
2. ASME B1.20.1 for threads on threaded-end valves.
3. ASME B31.9 for building services piping valves.

D. Comply with AWWA C606 for grooved-end connections.
E. Comply with NFPA 13 for valves.
F. Valve Pressure Ratings:  Not less than minimum pressure rating indicated or higher as

required.
G. Valve Sizes:  Same as upstream piping unless otherwise indicated.
H. Valve Actuator Types:

1. Handwheel:  For other than quarter-turn trim and drain valves.
2. Hand-lever:  For quarter-turn trim and drain valves 2 NPS and smaller.

2.02 CHECK VALVES
A. UL 312 and FM (AG) standard listing for check valves, Class Number 1045.
B. Minimum Pressure Rating:  175 psig.
C. Type:  Center guided check valve.
D. Body Material:  Cast iron, ductile iron.
E. Center guided check with elastomeric seal.
F. Hinge Spring:  Stainless steel.
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G. End Connections:  Flanged, grooved, or threaded.
2.03 IRON OS&Y GATE VALVES

A. Manufacturers:
1. Kennedy Valve.
2. Mueller Company.
3. American Flow Control.
4. Or approved equal

B. UL 262 and FM (AG) standard listing for fire-service water control valves (OS&Y and NRS-type
gate valves).

C. Minimum Pressure Rating:  175 psig.
D. Body and Bonnet Material:  Cast or ductile iron.
E. Wedge:  Cast or ductile iron, or bronze with elastomeric coating.
F. Wedge Seat:  Cast or ductile iron, or bronze with elastomeric coating.
G. Stem:  Brass or bronze.
H. Packing:  Non-asbestos PTFE.
I. Supervisory Switch:  External.
J. End Connections:  Flanged.

2.04 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.
i. End Connections for Valves 1 NPS through 2-1/2  NPS:  Threaded ends.

PART 3  EXECUTION
3.01 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.
E. Examine mating flange faces for conditions that might cause leakage.

1. Check bolting for proper size, length, and material.
2. Verify gasket for size, defects, damage, and suitable material composition for service.
3. Replace all defective valves with new valves.

3.02 INSTALLATION
A. Install listed fire protection shutoff valves supervised-open, located to control sources of water

supply except from fire department connections.
1. Install permanent identification signs indicating portion of system controlled by each valve.

B. Install check valve in water supply connections and backflow preventer at potable water supply
connections.
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C. Valves with threaded connections to have unions at equipment arranged for easy access,
service, maintenance, and equipment removal without system shutdown.

D. Valves in horizontal piping installed with stem at or above the pipe center.
E. Position valves to allow full stem movement.
F. Install valve tags.  Comply with Section 210553 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 210553
IDENTIFICATION FOR FIRE SUPPRESSION PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Tags.
B. Pipe markers.

1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems 2020.

1.03 SUBMITTALS
A. Product Data:  Provide manufacturers catalog literature for each product required.
B. Manufacturer's Installation Instructions:  Indicate special procedures, and installation

instructions.
C. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Piping:  Pipe markers.
B. Valves:  Tags.

2.02 TAGS
A. Manufacturers:

1. Advanced Graphic Engraving, LLC:  www.advancedgraphicengraving.com/#sle.
2. Brady Corporation:  www.bradycorp.com/#sle.
3. Brimar Industries, Inc:  www.pipemarker.com/#sle.
4. Kolbi Pipe Marker Company:  www.kolbipipemarkers.com/#sle.
5. Seton Identification Products, a Tricor Direct Company:  www.seton.com/#sle.
6. Or approved equal

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

2.03 PIPE MARKERS
A. Manufacturers:

1. Brady Corporation:  www.bradycorp.com/#sle.
2. Brimar Industries, Inc:  www.pipemarker.com/#sle.
3. Kolbi Pipe Marker Company:  www.kolbipipemarkers.com/#sle.
4. MIFAB, Inc:  www.mifab.com/#sle.
5. Seton Identification Products, a Tricor Company:  www.seton.com/#sle.
6. Or approved equal

B. Color:  Comply with ASME A13.1.
C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing

and printed markings.
D. Underground Plastic Pipe Markers:  Bright colored continuously printed plastic ribbon tape,

minimum 6 inches wide by 4 mil thick, manufactured for direct burial service.
E. Color code as follows:

1. Fire Quenching Fluids:  Red with white letters.
PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
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3.02 INSTALLATION
A. Install tags with corrosion resistant chain.
B. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's

instructions.
C. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above

buried pipe.
D. Use tags on piping 3/4 inch diameter and smaller.  
E. Identify service, flow direction, and pressure.
F. Install in clear view and align with axis of piping.
G. 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.

END OF SECTION
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SECTION 211100
FACILITY FIRE-SUPPRESSION WATER-SERVICE PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Valves.
B. Fire department connections.
C. Private fire hydrants.
D. Accessories.

1.02 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. ASTM A48/A48M - Standard Specification for Gray Iron Castings 2003 (Reapproved 2016).
C. ASTM B584 - Standard Specification for Copper Alloy Sand Castings for General Applications

2014.
D. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2021.
E. AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 2017.
F. AWWA C550 - Protective Interior Coatings for Valves and Hydrants 2017.
G. AWWA C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances 2017.
H. AWWA C605 - Underground Installation of Polyvinyl Chloride (PVC) and Molecularly Oriented

Polyvinyl Chloride (PVCO) Pressure Pipe and Fittings 2013.
I. AWWA M23 - PVC Pipe - Design and Installation 2002.
J. NFPA 13 - Standard for the Installation of Sprinkler Systems Most Recent Edition Adopted by

Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate the installation of fire water service with size, location and installation
of service utilities.

B. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious
manner.

1.04 SUBMITTALS
A. Welders Certificate:  Include welders certification of compliance with ASME BPVC-IX.
B. Product Data:

1. Include data on pipe materials, pipe fittings, valves, and accessories.
2. Provide manufacturer's 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.
C. Project Record Documents:

1. Record actual locations of piping mains, valves, connections, fire hydrants, free-standing
fire department connections, underground manholes and vaults, valve boxes, thrust
restraints, and invert elevations.

2. Identify and describe unexpected variations to subsoil conditions or discovery of
uncharted utilities.

D. Maintenance Data:  Include installation instructions, spare parts lists, and exploded assembly
views.
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1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years experience.
C. Provide grooved joint couplings, fittings, valves, specialties, and grooving tools from a single

manufacturer.
D. Date stamp castings used for coupling housings, fittings, and valve bodies for quality assurance

and traceability.
E. Valves:  Bearing product listing label or marking. Provide manufacturer's name and pressure

rating marked on valve body.
F. Products:

1. Listed, classified, and labeled as suitable for the purpose specified and indicated.
2. Refer to FM (AG) - FM Approval Guide and UL (DIR).

G. Perform Work in accordance with local authorities having jurisdiction, municipality, and water
utility requirements.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
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.
D. Protect piping systems from entry of foreign materials by temporary covers, completing sections

of the work, and isolating parts of completed system.
1.07 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.
1.08 WARRANTY

A. Correct defective Work within a five year period after Date of Substantial Completion.
B. Provide ten year manufacturer warranty for dry-barrel fire hydrants on manufacturer's defects

and labor costs for replacement.
PART 2  PRODUCTS
2.01 VALVES

A. Valves:  Manufacturer's name and pressure rating marked on valve body.
B. Corporation Stop (Cock) and Saddle:

1. Manufacturers:
a. A.Y. McDonald Mfg Company:  www.aymcdonald.com/#sle.
b. James Jones Company:  www.joneswaterproducts.com/#sle.
c. Mueller Water Products, Inc:  www.muellercompany.com/#sle.
d. Or approved equal

2. Up to and Including 2 NPS:
a. Ground key type, bronze body, ASTM B61 or ASTM B62, suitable for the working

pressure of the system.
b. Ends:  Suitable for flared tube compression type joint or solder-joint.

C. Double Check Detector Valve Assembly, Flanged End:
1. Manufacturers:

a. Ames Fire and Waterworks:  www.amesfirewater.com/#sle.
b. Apollo Valves:  www.apollovalves.com/#sle.
c. FEBCO:  www.febcoonline.com/#sle.
d. Watts Water Technologies:  www.watts.com/#sle.
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e. Or approved equal
2. 2-1/2 NPS up to and including 10 NPS:

a. Construction:
1) Listed .
2) Body:  300 Series stainless steel or ASTM A536 Grade 65-45-12 ductile iron.
3) Two independently operating, spring-loaded, check valves.
4) Two OSY resilient seated gate valves.
5) Cam-Check:

(a) Internally loaded providing positive, drip-tight closure against reverse flow.
(b) Stainless steel cam arm and spring, rubber faced disc, and replaceable,

thermoplastic seat.
6) Valve Cover:

(a) Provides access to all internal parts.
(b) Held in place through the use of a single grooved style two-bolt coupling.

D. Reduced-Pressure Zone (RPZ) Device, Flanged End:
1. Manufacturers:

a. Ames Fire and Waterworks:  www.amesfirewater.com/#sle.
b. Apollo Valves:  www.apollovalves.com/#sle.
c. FEBCO:  www.febcoonline.com/#sle.
d. Watts Water Technologies:  www.watts.com/#sle.
e. Or approved equal

2. 2-1/2 NPS up to and including 10 NPS:
a. Construction:

1) Listed .
2) Main Valve Body:  ASTM A536 Grade 65-45-12 ductile iron or 304 Series,

stainless steel
3) Relief Valve Body:  ASTM A536 Grade 65-45-12 ductile iron or 304 Series

stainless steel
4) Coating (As Applicable):  Fusion epoxy internal and external, AWWA C550.
5) Shutoff Valves:  OSY resilient wedge gate valve, AWWA C515.
6) Check Seats:  Stainless steel.
7) Disc Holder:  Stainless steel.
8) Elastomer Disc:  Silicone, PPE/polystyrene, EPDM, or Buna-N.
9) Spring:  Stainless steel.
10) Inlet/Outlet Flow:

(a) Inlet:
(1) Orientation:  Horizontal.
(2) Flow Direction:  Horizontal.

(b) Outlet:
(1) Orientation:  Horizontal.
(2) Flow Direction:  Horizontal.

2.02 FIRE DEPARTMENT CONNECTIONS:
A. Free-Standing Inlet:

1. Manufacturers:
a. Elkhart Brass Manufacturing Company, Inc:  www.elkhartbrass.com/#sle.
b. Fire End & Croker Corporation:  www.croker.com/#sle.
c. Or approved equal

2. Construction:
a. Listed .
b. Type:  Free standing type, ASTM B584 poured brass alloy.
c. Inlets:  Two way, 2-1/2 inch female inlets, thread size compatible with fire department

hardware.
d. Rated Working Pressure:  175 psi.
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e. Double clapper-valves, rocker-lug caps and chain, and cast-in function-identifying
lettering.

f. Finish:  Polished chrome.
g. Label:  Sprinkler - Fire Department Connection.

2.03 PRIVATE FIRE HYDRANTS
A. Dry-Barrel:

1. Manufacturers:
a. American AVK Company:  www.americanavk.com/#sle.
b. Kennedy Valve Company:  www.kennedyvalve.com/#sle.
c. Mueller Company:  www.muellercompany.com/#sle.
d. Or approved equal

2. Construction:
a. Listed and AWWA C502.
b. Rated Working Pressure:  250 psi.
c. Compression type, opening against system pressure and closing with system

pressure.
d. Traffic breakaway type.

3. Hydrant Cap and Stuffing Box:  One piece design with water-tight cavity, sealed from
contact with water.

4. Operating Nut:  One-Piece, bronze construction with protective weather seal or shield.
5. Nozzles:  Tamper resistant, 1/4 turn type with O-ring seals including retaining/locking

screws or other suitable nozzle lock to prevent inadvertent removal.
6. Main Valve:  Provide reinforced, synthetic rubber or completely encapsulated with EPDM.
7. Seat:  Provide O-rings to seal drain-way and barrel from water leakage into shoe.
8. Drains to momentarily flush outward when opened to remove debris and complete

draining upon closing of the main valve.
2.04 ACCESSORIES

A. Concrete for Thrust Restraints:  Concrete type specified in Section 033000.
B. Water Valve Boxes:

1. Manufacturers:
a. A.Y. McDonald Mfg. Company:  www.aymcdonald.com/#sle.
b. Southeastern Distributors, Inc:  www.rhinoboxes.com/#sle.
c. Or approved equal

2. Construction:
a. ASTM A48/A48M, Type A, cast-iron, slide-type or screw-type boxes.
b. Designed to minimize stress on water valve imposed by loads on box lid.
c. Letter "W" casted into lid, 1/2 inch in height, raised 3/32 inch.
d. Material:  Uncoated cast iron.
e. Riser Pipe:

1) Provide single pipe section.
f. Provide concrete for valve box placement in accordance with Section 033000.

C. Tracer Wire:
1. Manufacturers:

a. Copperhead Industries, LLC:  www.copperheadwire.com/#sle.
2. Provide magnetic, detectable conductor with brightly colored plastic covering and

imprinted with "Water Service" in large letters.
3. Conductor to be of sufficient length to be continuous over each separate run of

nonmetallic pipe.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that building service connection and municipal utility water main size, location, and invert
are as indicated.
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3.02 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.

3.03 TRENCHING
A. Hand trim excavation for accurate placement of pipe to elevations indicated.
B. 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.  Provide [____] sq feet thrust
restraint bearing on subsoil.

C. Backfill around sides and to top of pipe with cover fill, tamp in place and compact, then
complete backfilling.

3.04 INSTALLATION
A. General Requirements:

1. Location of Water Lines:
a. Do not install water line closer horizontally than 10 feet from any sewer line unless

indicated otherwise.
b. Water Piping Parallel With Sewer Piping:

1) Install water piping minimum 10 feet horizontally (measured edge-to-edge) from
a sewer or sewer manhole where possible.

2) Bottom (Invert) of Water Piping:
(a) Minimum 18 inches above top (crown) of sewer piping.
(b) Where this vertical separation of 18 inches above top (crown) of sewer

piping cannot be obtained, the installation will be acceptable only when
sewer piping is constructed of AWWA approved water pipe and pressure
tested in place without leakage prior to backfilling.

c. Water Piping Crossing Sewer Piping:
1) Crossing Under:

(a) Where water lines cross under gravity sewer lines, encase sewer line fully
in concrete for a distance of at least 10 feet on each side of the crossing,
unless sewer line is made of pressure pipe with rubber gasketed joints and
no joint is located within 3 feet horizontally of the crossing.

2) Crossing Over:
(a) Install water lines which cross over sewer force mains and inverted siphons

at least 2 feet above these sewer lines; when joints in the sewer line are
within 3 feet horizontally from the water line, encase joints in concrete.

(b) Provide a separation of at least 18 inches between the bottom of the water
piping and the top of the sewer piping.

(c) When local conditions prevent a minimum, vertical separation as described
above, use the following construction:
(1) Provide sewer piping passing over or under water piping constructed

of AWWA approved ductile iron water piping, pressure tested in place
without leakage prior to backfilling.

(2) Protect water piping passing under sewer piping by providing a vertical
separation of at least 18 inches between the bottom of the sewer
piping and the top of the water piping; adequate structural support for
the sewer piping to prevent excessive deflection of the joints and the
settling on and breaking of the water piping; and that the length,
minimum 20 feet, of the water piping be centered at the point of the
crossing so that joints are equidistant and located as far as possible
from the sewer piping.

d. Do not install water lines in the same trench with gas lines, fuel lines, or electric
wiring.
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e. Do not install copper tubing in the same trench with ferrous piping materials.
f. Do not install water piping through or to come into contact with any part of a sewer

manhole.
g. Where nonferrous metallic pipe crosses any ferrous piping, provide a minimum

vertical separation of 1 feet between pipes.
2. Sleeving:

a. Sleeve water piping where piping is required to be installed within 3 feet of existing
structures.

b. Provide ductile iron sleeves.
c. Fill annular space between pipe and sleeves with mastic.
d. Install water pipe and sleeve without damaging structures or causing settlement or

movement of foundations or footings.
3. Pipe Laying and Jointing:

a. Remove fins and burrs from pipe and fittings.
b. Prior to placing in position, clean pipe, fittings, valves, and accessories, and maintain

in clean condition.
c. Provide proper facilities for lowering pipe sections into trenches.
d. Dropping or dumping of piping, fittings, valves, or any other water line material into

trenches is not permitted.
e. Cut pipe in a neat workmanlike manner accurately to length established at the site

and work into place without forcing or springing.
f. Replace by one of the proper length any pipe or fitting that does not allow sufficient

space for proper installation of jointing material.
g. Wedging or blocking between bells and spigots will not be permitted.
h. Install bell-and-spigot pipe with the bell end pointing in the direction of laying.
i. Grade the pipeline in straight lines avoiding the formation of dips and low points.
j. Support piping at proper elevation and grade.
k. Secure firm, uniform support.
l. Wood support blocking will not be permitted.
m. Install pipe so that the full length of each pipe section and each fitting will rest solidly

on the pipe bedding; excavate recesses to accommodate bells, joints, and couplings.
n. Provide anchors and supports where necessary for fastening work into place.
o. Provide proper provisions for expansion and contraction of pipelines.
p. Keep trenches free of water until joints have been properly made.
q. Close open ends of piping temporarily with wood blocks or bulkheads at the end of

each work day.
r. Do not install pipe during unacceptable trench conditions or inclement weather.
s. Minimum Depth of Pipe Cover: Not less than 2-1/2 feet.

4. Tracer Wire:
a. Install continuous length of tracer wire for the full length of each run of nonmetallic

pipe.
b. Attach wire to top of pipe securely to prevent displacement during installation.

5. Connections to Existing Water Lines:
a. Ensure minimal interruption of service on the existing line.
b. Make connections to existing lines under pressure in accordance with the

recommended procedures of the manufacturer of the pipe being tapped.
6. Penetrations:

a. Provide ductile-iron for pipes passing through walls of valve pits and structures.
b. Fill annular space between sleeves and walls with rich cement mortar.
c. Fill annular space between pipe and sleeves with mastic.

7. Flanged Pipe: Install only above grade.
B. Special Requirements:

1. PVC Plastic Piping:
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a. Unless otherwise specified, install pipe and fittings in accordance with paragraph
"General Requirements"; with the requirements of AWWA C605 for laying of pipe,
joining PVC pipe to fittings and accessories, and setting of hydrants, valves, and
fittings; and with the recommendations for pipe joint assembly and appurtenance
installation in AWWA M23.

b. Jointing:
1) Push-On Joints:

(a) Make push-on joints with the elastomeric gaskets specified for this type
joint, using either elastomeric-gasket bell-end pipe or elastomeric-gasket
couplings.

(b) For pipe-to-pipe push-on joint connections, use only pipe with push-on joint
ends having factory-made bevel.

(c) For push-on joint connections to metal fittings, valves, and other
accessories, cut spigot end of pipe off square and re-bevel pipe end to a
bevel approximately the same as that on ductile-iron pipe used for the
same type of joint.

(d) Use an approved lubricant recommended by the pipe manufacturer for
push-on joints.

(e) Assemble push-on joints for pipe-to-pipe joint connections in accordance
with the requirements of AWWA C605 for laying the pipe and the
recommendations in AWWA M23 for pipe joint assembly.

(f) Assemble push-on joints for connection to fittings, valves, and other
accessories in accordance with the requirements of AWWA C605 for joining
PVC pipe to fittings and accessories and with the applicable requirements
of AWWA C600 for joint assembly.

2) Compression-Type Joints:
(a) Make compression-type joints/mechanical joints with the gaskets, glands,

bolts, nuts, and internal stiffeners previously specified for this type joint;
assemble in accordance with the requirements of AWWA C605 for joining
PVC pipe to fittings and accessories, with the applicable requirements of
AWWA C605 for joint assembly, and with the recommendations of
Appendix A to AWWA C111/A21.11.

(b) Cut off spigot end of pipe for compression-type joint/mechanical-joint
connections and do not re-bevel.

3) Assemble joints made with sleeve-type mechanical couplings in accordance with
the recommendations of the coupling manufacturer using internal stiffeners as
previously specified for compression-type joints.

c. Offset:  Maximum offset in alignment between adjacent pipe joints to be as
recommended by the manufacturer and approved by the Architect, not to exceed 5
degrees.

d. Pipe Anchorage:
1) Provide concrete thrust blocks (reaction backing) for pipe anchorage.

e. Fittings:  Install in accordance with AWWA C605.
C. Valves:

1. Set valves on solid bearing.
2. Center and plumb valve box over valve.
3. Set box cover flush with finished grade.

D. Free-Standing Fire Department Connections:
1. Install in accordance with NFPA 13 and the Local Authority Having Jurisdiction.
2. Fire Department Connection to Main: Install ball drip valves at each check valve.

E. Fire Hydrants:
1. Install in accordance with NFPA 13, the Local Authority Having Jurisdiction, and the local

water utility.
2. Set fire hydrant plumb and brace at grades and locations in upright position and as

indicated.
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a. Where hydrant barrel passes through concrete slab, position 1 inch thick piece of
standard sidewalk expansion joint material around section of barrel passing through
concrete.

3. Place 12 inch by 12 inch yellow indicators, sheet metal or plastic, on pumper nozzles of
relocated or new fire hydrants installed on new fire water lines not in service.

4. Provide thrust blocks on all hydrant tees.
a. Provide thrust block behind hydrant shoe if hydrant lateral is not restrained.
b. Avoid covering drain ports, bolts, or fittings when placing concrete thrust block.

5. Install each fire hydrant with separate gate valve in supply pipe.
6. Installation of hydrants requiring changes in bury depth due to unforeseen obstructions

require the approval of the Contracting Officer in writing prior to installation.
a. Unit price adjustments will not be allowed for changes in fire hydrant barrel length or

water line flow caused by obstructions.
7. Coating Requirements:

a. Provide a color chip code sample in accordance with applicable NFPA standards for
the hydrant bonnet indicating available flow at 20 psi according to the following:
1) Supply Water Line Flow Characteristics/Bonnet Color:

(a) Less than 500 gpm:  Red.
(b) 500 gpm - 999 gpm:  Orange.
(c) 1500 gpm and Greater:  Light Blue.

8. Remove and dispose of unsuitable materials and debris in accordance with local or State
requirements.

3.05 SERVICE CONNECTIONS
A. Provide 18 gage, 0.0478 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.

3.06 FIELD QUALITY CONTROL
A. Field Tests and Inspections:

1. See Section 014000 - Quality Requirements, for additional requirements.
2. Provide all labor, equipment, and incidentals required for field testing, except that water

and electric power needed for field tests will be furnished as set forth in Section 015100 -
Temporary Utilities.

3. Conduct piping tests before joints are covered and after concrete thrust blocks have
hardened sufficiently and at least 5 days after placing of concrete
[______________________].

4. Fill pipeline 24 hours before testing and apply test pressure to stabilize system, using only
potable water.

5. Test water piping in accordance with NFPA 13, where the additional water added to the
system must not exceed the limits given in NFPA 13.

6. If tests indicate Work does not meet specified requirements, remove Work, replace and
retest at no cost to Owner.

7. Prepare reports of testing activities.
3.07 CLEANING

A. Upon completion of the installation of water lines, and appurtenances, remove and haul away
all surplus material, including debris resulting from the work.

3.08 CLOSEOUT ACTIVITIES
A. Demonstrate proper operation of equipment to Owner's designated representative.
B. Demonstration:  Demonstrate operation of system to Owner's personnel.

1. Use operation and maintenance data as reference during demonstration.
2. Conduct walking tour of project.
3. Briefly describe function, operation, and maintenance of each component.

END OF SECTION
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SECTION 211300
FIRE-SUPPRESSION SPRINKLER SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wet-pipe sprinkler system.
B. System design, installation, and certification.
C. Fire department connections.

1.02 REFERENCE STANDARDS
A. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements 2015.
B. NFPA 1963 - Standard for Fire Hose Connections 2019.
C. UL 405 - Fire Department Connection Devices Current Edition; Including All Revisions.

1.03 SUBMITTALS
A. 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.

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

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

components and accessories.  Indicate system controls.
C. Operation and Maintenance Data:  Include components of system, servicing requirements,

record drawings, inspection data, replacement part numbers and availability, and location and
numbers of service depot.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Sprinklers:  Type and size matching those installed, in quantity required by

referenced NFPA design and installation standard.
2. 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.

1.04 QUALITY ASSURANCE
A. Comply with UL (DIR) requirements.
B. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in

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

minimum three years experience.
D. Equipment and Components:  Provide products that bear UL (DIR) label or marking.
E. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) as suitable for the

purpose specified and indicated.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Store products in shipping containers and maintain in place until installation.  Provide
temporary inlet and outlet caps.  Maintain caps in place until installation.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Sprinklers, Valves, and Equipment:
1. Tyco Fire Protection Products:  www.tyco-fire.com/#sle.
2. Viking Corporation:  www.vikinggroupinc.com/#sle.
3. Or approved equal
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2.02 SPRINKLER SYSTEM
A. Sprinkler System:  Provide coverage for entire building.
B. Occupancy:  Ordinary Hazard (Group 1) and Light hazard; comply with NFPA 13.
C. Water Supply:  Determine volume and pressure from water flow test data.  
D. Interface system with building fire and smoke alarm system.
E. Provide fire department connections where indicated.
F. Storage Cabinet for Spare Sprinklers and Tools:  Steel, located adjacent to alarm valve.
G. Pipe Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:

1. Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193.
2. Concrete Screw Type Anchors:  Complying with ICC-ES AC193.
3. Other Types:  As required.
4. Manufacturers:

a. Powers Fasteners, Inc www.powers.com/#sle.
b. Or approved equal

2.03 SPRINKLERS
A. Suspended Ceiling Type:  Concealed pendant type with matching push on cover plate.

1. Response Type:  Quick.
2. Coverage Type:  Standard.
3. Cover Plate Finish:  Enamel, color white.
4. Fusible Link:  Fusible solder link type temperature rated for specific area hazard.
5. Manufacturers:

a. Tyco Fire Protection Products:  www.tyco-fire.com/#sle.
b. Or approved equal

B. Exposed Area Type:  Pendant type.
1. Response Type:  Quick.
2. Coverage Type:  Standard.
3. Finish:  Brass.
4. Fusible Link:  Fusible solder link type temperature rated for specific area hazard.

C. Sidewall Type:  Recessed horizontal sidewall type with matching push on escutcheon plate.
1. Response Type:  Quick.
2. Coverage Type:  Standard.
3. Finish:  Enamel, color white .
4. Escutcheon Plate Finish:  Enamel, color white .
5. Fusible Link:  Fusible solder link type temperature rated for specific area hazard.

D. Flexible Drop System:  Stainless steel, multiple use, open gate type.
1. Application:  Use to properly locate sprinkler heads.
2. Include all supports and bracing.
3. Provide braided type tube as required for the application.
4. Manufacturers:

a. Victaulic Company:  www.victaulic.com/#sle.
b. Or approved equal

2.04 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. Test and drain valve.
2. 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. Water Motor Alarm:  Hydraulically operated impeller type alarm with aluminum alloy chrome
plated gong and motor housing, nylon bearings, and inlet strainer.

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

a. Inlets:  Two way, 2-1/2 inch swivel fittings, internal threaded.  Thread size and inlets
according to NFPA 1963 or Authority Having Jurisdiction.  Brass caps with gaskets,
chains, and lugs.

b. Outlet:  Bottom with pipe threads,  4 NPS.
c. Rated Working Pressure:  175 psi.
d. Finish:  Chrome.
e. Sleeve:  Brass, 18 inches height.
f. Signage:  Raised or engraved lettering 1 inch minimum indicating system type.
g. Manufacturers:

1) Elkhart Brass Manufacturing Company, Inc; [__________]:
 www.elkhartbrass.com/#sle.

2) Fire End & Croker Corporation; [__________]:  www.croker.com/#sle.
3) Substitutions:  See Section 016000 - Product Requirements.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with referenced NFPA design and installation standard.
B. Install equipment in accordance with manufacturer's instructions.
C. Provide approved backflow preventer 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. Center sprinklers in two directions in ceiling tile and provide piping offsets as required.
I. 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.

J. Flush entire piping system of foreign matter.
K. Hydrostatically test entire system.
L. Require test be witnessed by Fire Marshal.

3.02 INTERFACE WITH OTHER PRODUCTS
A. Ensure required devices are installed and connected as required to fire alarm system.

END OF SECTION
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SECTION 220523
GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Applications.
B. General requirements.
C. Ball valves.

1.02 REFERENCE STANDARDS
A. ASME B1.20.1 - Pipe Threads, General Purpose (Inch) 2013 (Reaffirmed 2018).
B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 2018.
C. ASME B31.9 - Building Services Piping 2020.
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 A536 - Standard Specification for Ductile Iron Castings 1984 (Reapproved 2014).
F. MSS SP-45 - Bypass and Drain Connections 2003 (Reaffirmed 2008).
G. MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General Service 2010a.
H. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends

2010.
I. NSF 61 - Drinking Water System Components - Health Effects 2020.
J. NSF 372 - Drinking Water System Components - Lead Content 2020.

1.03 SUBMITTALS
A. Product Data:  Provide data on valves including manufacturers catalog information.  Submit

performance ratings, rough-in details, weights, support requirements, and piping connections.
B. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
C. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions, maintenance and repair data, and parts listings.
1.04 QUALITY ASSURANCE

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

1.05 DELIVERY, STORAGE, AND HANDLING
A. Prepare valves for shipping as follows:

1. Minimize exposure of operable surfaces by setting plug and ball valves to open position.
2. Protect valve parts exposed to piped medium against rust and corrosion.
3. Protect valve piping connections such as grooves, weld ends, threads, and flange faces.
4. Secure check valves in either the closed position or open position.

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 in dry environment.
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b. Store valves off the ground in watertight enclosures when indoor storage is not an
option.

1.06 EXERCISE THE FOLLOWING PRECAUTIONS FOR HANDLING:
A. Handle large valves with sling, modified to avoid damage to exposed parts.
B. Avoid the use of operating handles or stems as rigging or lifting points.

PART 2  PRODUCTS
2.01 APPLICATIONS

A. See drawings for specific valve locations.
B. Provide the following valves for the applications if not indicated on drawings:

1. Shutoff:  Ball
2. Throttling:  Provide globe or ball.

C. Substitutions of valves with higher CWP classes or SWP ratings for same valve types are
permitted when specified CWP ratings or SWP classes are not available.

D. Required Valve End Connections for Non-Wafer Types:
1. Copper Tube:

a. 2 NPS and Smaller:  Threaded ends except where solder-joint valve-end option is
indicated in valve schedules below.

b. 2-1/2 NPS to 4 NPS:  Grooved or flanged ends except where threaded valve-end
option is indicated in valve schedules below.

E. Domestic, Hot and Cold Water Valves:
1. 2 NPS and Smaller:

a. Bronze and Brass:  Provide with solder-joint or threaded ends.
b. Ball:  Two piece, full port, brass or bronze with bronze trim.
c. Bronze Swing Check:  Class 125, bronze disc.

2. 2-1/2 NPS and Larger:
a. Iron, 2-1/2 NPS to 4 NPS:  Provide with flanged ends.
b. Iron Ball:  Class 150.

2.02 GENERAL REQUIREMENTS
A. Valve Pressure and Temperature Ratings:  No less than rating indicated; as required for system

pressures and temperatures.
B. Valve Sizes:  Match upstream piping unless otherwise indicated.
C. Valve Actuator Types:

1. Hand Lever:  Quarter-turn valves 6 NPS and smaller.
D. Valves in Insulated Piping:  With 2 NPS stem extensions and the following features:

1. Ball Valves:  Extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

2. Memory Stops:  Fully adjustable after insulation is installed.
E. Valve-End Connections:

1. Threaded End Valves:  ASME B1.20.1.
2. Solder Joint Connections:  ASME B16.18.

F. General ASME Compliance:
1. Solder-joint Connections:  ASME B16.18.
2. Building Services Piping Valves:  ASME B31.9.

G. Valve Materials for Potable Water:  NSF 61 and NSF 372.
H. Bronze Valves:

1. Fabricate from dezincification resistant material.
2. Copper alloys containing more than 15 percent zinc are not permitted.
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I. Valve Bypass and Drain Connections:  MSS SP-45.
J. Source Limitations:  Obtain each valve type from a single manufacturer.
K. Two Piece, Full Port with Brass Trim:

1. Comply with MSS SP-110.
2. SWP Rating:  150 psig.
3. CWP Rating:  600 psig.
4. Body:  Forged brass.
5. Ends:  Threaded or soldered.
6. Seats:  PTFE.
7. Stem:  Brass.
8. Ball:  Chrome-plated brass.
9. Manufacturers:

a. Apollo Valves:  www.apollovalves.com/#sle.
b. Or approved equal

L. Two Piece, Full Port with Stainless Steel Trim:
1. Comply with MSS SP-110.
2. SWP Rating:  150 psig.
3. CWP Rating:  600 psig.
4. Body:  Bronze.
5. Ends:  Threaded.
6. Seats:  PTFE.
7. Stem:  Stainless steel.
8. Ball:  Stainless steel, vented.
9. Manufacturers:

a. Apollo Valves:  www.apollovalves.com/#sle.
b. Or approved equal

2.03 IRON BALL VALVES
A. Class 125, Full Port, Stainless Steel Trim:

1. Comply with MSS SP-72.
2. CWP Rating:  200 psig.
3. Body:  ASTM A536 Grade 65-45-12, ductile iron.
4. Ends:  Flanged.
5. Seats:  PTFE.
6. Stem:  Stainless steel.
7. Ball:  Stainless steel.
8. Operator:  Lever, with locking handle.
9. Manufacturers:

a. Apollo Valves; [______]:  www.apollovalves.com/#sle.
b. Or approved equal

PART 3  EXECUTION
3.01 EXAMINATION

A. Discard all packing materials and verify that valve interior, including threads and flanges are
completely clean without signs of damage or degradation that could result in leakage.

B. Verify valve parts to be fully operational in all positions from closed to fully open.
C. Confirm gasket material to be suitable for the service, to be of correct size, and without defects

that could compromise effectiveness.
D. Should valve is determined to be defective, replace with new valve.

3.02 INSTALLATION
A. Provide unions or flanges with valves to facilitate equipment removal and maintenance while

maintaining system operation and full accessibility for servicing.
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B. Provide separate valve support as required and locate valve with stem at or above center of
piping, maintaining unimpeded stem movement.

C. Where valve support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc rich primer to welds.

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

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment components for equipment, piping, and other plumbing work.
1.02 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel
2019.

D. MFMA-4 - Metal Framing Standards Publication 2004.
1.03 ADMINISTRATIVE REQUIREMENTS

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

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

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

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

potential conflicts installed under other sections or by others.
5. Notify Contracting Offic 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 033000.

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

channel (strut) framing systems and post-installed concrete and masonry anchors .
B. Shop Drawings:  Include details for fabricated hangers and supports where materials or

methods other than those indicated are proposed for substitution.
1. Application of protective inserts, saddles, and shields at pipe hangers for each type of

insulation and hanger.
1.05 QUALITY ASSURANCE

A. Comply with applicable building code.
B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

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

1.06 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

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

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

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

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

5. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise

indicated.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or

approved equivalent unless otherwise indicated.
c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Metal Channel (Strut) Framing Systems:

1. Manufacturers:
a. Cooper B-Line, a division of Eaton Corporation :  www.cooperindustries.com/#sle.
b. Thomas & Betts Corporation :  www.tnb.com/#sle.
c. Unistrut, a brand of Atkore International Inc :  www.unistrut.com/#sle.
d. Or approved equal
e. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,

and hardware produced by a single manufacturer.
2. Provide factory-fabricated continuous-slot metal channel (strut) and associated fittings,

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

a. Indoor Dry Locations:  Use painted steel, zinc-plated steel, or galvanized steel.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

5. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch.
6. Minimum Channel Dimensions:  1-5/8 inch width by 13/16 inch height.

C. 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. Piping up to 1 inch (27 mm) nominal:  1/4 inch diameter.
c. Piping larger than 1 inch (27 mm) nominal:  3/8 inch diameter.
d. Trapeze Support for Multiple Pipes:  3/8 inch diameter.

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

a. Hilti, Inc :  www.us.hilti.com/#sle.
b. ITW Red Head, a division of Illinois Tool Works, Inc :  www.itwredhead.com/#sle.
c. Powers Fasteners, Inc :  www.powers.com/#sle.
d. Simpson Strong-Tie Company Inc :  www.strongtie.com/#sle.
e. Or approved equal

2. Manufacturers - Powder-Actuated Fastening Systems:
a. Hilti, Inc :  www.us.hilti.com/#sle.
b. ITW Ramset, a division of Illinois Tool Works, Inc :  www.ramset.com/#sle.
c. Powers Fasteners, Inc :  www.powers.com/#sle.
d. Simpson Strong-Tie Company Inc :  www.strongtie.com/#sle.
e. Or approved equal

3. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.
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4. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
5. Steel:  Use beam clamps, machine bolts, or welded threaded studs.
6. Sheet Metal:  Use sheet metal screws.
7. Plastic and lead anchors are not permitted.
8. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically

designed to be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material:  Use galvanized steel.
c. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch minimum base

metal thickness.
d. Manufacturer:  Same as manufacturer of metal channel (strut) framing system.

9. 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
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 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. Provide independent support from building structure.  Do not provide support from piping,

ductwork, conduit, or other systems.
D. Unless specifically indicated or approved by Architect , do not provide support from suspended

ceiling support system or ceiling grid.
E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
F. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
G. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized 6 inch  high
concrete pad constructed in accordance with Section 033000 .

5. Securely fasten floor-mounted equipment.  Do not install equipment such that it relies on
its own weight for support.

H. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage
during concrete pour.

I. Secure fasteners according to manufacturer's recommended torque settings.
J. Remove temporary supports.

3.03 FIELD QUALITY CONTROL
A. Inspect support and attachment components for damage and defects.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer.  Replace components that exhibit signs of corrosion.
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C. Correct deficiencies and replace damaged or defective support and attachment components.
END OF SECTION
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SECTION 220548
VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Vibration isolation requirements.
B. Vibration-isolated equipment support bases.
C. Vibration isolators.

1.02 REFERENCE STANDARDS
A. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications Most Recent Edition Cited by

Referring Code or Reference Standard.
1.03 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 Contracting Officer 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 033000.

1.04 SUBMITTALS
A. 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.

B. 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 method for spring element load capacities.
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.

1.05 QUALITY ASSURANCE
A. Comply with applicable building code.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2  PRODUCTS
2.01 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:
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C. General Requirements:
1. Select vibration isolators to provide required static deflection.
2. Select vibration isolators for uniform deflection based on distributed operating weight of

actual installed equipment.
D. Equipment Isolation:  Alll motorized equipment.
E. Piping Isolation:

1. Provide vibration isolators for piping supports:
a. Located in equipment rooms.

2. Suspended Piping, Non-Seismic Applications:  Use resilient material isolator hangers,
spring isolator hangers, or combination resilient material/spring isolator hangers.

3. Use modular seal or approved resilient material where vibration-isolated piping penetrates
building elements (e.g. walls, floors) arranged to prevent vibration transmission to
structure.

2.02 VIBRATION ISOLATORS
A. Manufacturers:

1. Vibration Isolators:
a. Kinetics Noise Control, Inc:  www.kineticsnoise.com/#sle.
b. Mason Industries:  www.mason-ind.com/#sle.
c. Vibration Eliminator Company, Inc:  www.veco-nyc.com/#sle.
d. Or approved equal

2. Source Limitations:  Furnish vibration-isolators and associated accessories produced by a
single manufacturer and obtained from a single supplier.

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 Non-Seismic Applications:
1. Resilient Material Isolator Pads:

a. Description:  Single or multiple layer pads utilizing elastomeric (e.g. neoprene,
rubber) 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. Resilient Material Isolator Mounts, Non-Seismic:
a. Description:  Mounting assemblies for bolting equipment to supporting structure

utilizing elastomeric (e.g. neoprene, rubber) isolator material; fail-safe type.
3. 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:  Non-skid molded elastomeric isolator material or steel with non-
skid 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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4. Resilient Material Isolator Hangers, Non-Seismic:
a. Description:  Isolator assembly designed for installation in hanger rod suspension

system utilizing elastomeric (e.g. neoprene, rubber) isolator material for the lower
hanger rod connection.

5. Spring Isolator Hangers, Non-Seismic:
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.

6. Combination Resilient Material/Spring Isolator Hangers, Non-Seismic:
a. Description:  Isolator assembly designed for installation in hanger rod suspension

system utilizing single or multiple free-standing, laterally stable steel spring(s) for the
lower hanger rod connection and elastomeric (e.g. neoprene, rubber) isolator material
for the upper 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.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control

components and associated attachments.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. 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.
E. Vibration Isolation Systems:

1. 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.
2. 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.

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

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

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

beyond manufacturer's maximum recommended deflection.
3.03 FIELD QUALITY CONTROL

A. Inspect vibration isolation and/or seismic control components for damage and defects.
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B. Vibration Isolation Systems:
1. Verify isolator static deflections.
2. Verify vibration isolation performance during normal operation; investigate sources of

isolation short circuits.
C. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic control

components.
END OF SECTION
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SECTION 220553
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.
C. Pipe markers.

1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems 2020.

1.03 SUBMITTALS
A. Product Data:  Provide manufacturers catalog literature for each product required.
B. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.
C. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Piping:  Pipe markers.
B. Pumps:  Nameplates.
C. Tanks:  Nameplates.
D. Valves: Tags.

2.02 NAMEPLATES
A. Manufacturers:

1. Brimar Industries, Inc:  www.pipemarker.com/#sle.
2. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
3. Seton Identification Products:  www.seton.com/#sle.
4. Or approved equal

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

2.03 TAGS
A. Manufacturers:

1. Advanced Graphic Engraving:  www.advancedgraphicengraving.com/#sle.
2. Brady Corporation:  www.bradycorp.com/#sle.
3. Brimar Industries, Inc:  www.pipemarker.com/#sle.
4. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
5. Seton Identification Products:  www.seton.com/#sle.
6. Or approved equal

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

2.04 PIPE MARKERS
A. Manufacturers:

1. Brady Corporation:  www.bradycorp.com/#sle.
2. Brimar Industries, Inc:  www.pipemarker.com/#sle.
3. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
4. MIFAB, Inc:  www.mifab.com/#sle.
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5. Seton Identification Products:  www.seton.com/#sle.
6. Or approved equal

B. Comply with ASME A13.1.
C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing

and printed markings.
D. Underground Plastic Pipe Markers:  Bright colored continuously printed plastic ribbon tape,

minimum 6 inches wide by 4 mil thick, manufactured for direct burial service.
E. Color code as follows:

1. Potable, Cooling, Boiler, Feed, Other Water:  Green with white letters.
PART 3  EXECUTION
3.01 PREPARATION

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

A. Install plastic 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 tape pipe markers complete around pipe in accordance with manufacturer's

instructions.
D. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above

buried pipe.
E. Use tags on piping 3/4 inch diameter and smaller.
F. Identify service, flow direction, and pressure.
G. Install in clear view and align with axis of piping.
H. 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.

END OF SECTION
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SECTION 220716
PLUMBING EQUIPMENT INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES
1.02 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 C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus 2017.

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

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021.

F. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials 2016.
G. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current

Edition, Including All Revisions.
1.03 SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for equipment scheduled.

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

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with not less than three years of experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified in this

section with minimum three years of experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labeled 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.

1.06 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
2.01 REGULATORY REQUIREMENTS

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

2.02 GLASS FIBER, FLEXIBLE
A. Manufacturers:

1. CertainTeed Corporation:  www.certainteed.com/#sle.
2. Johns Manville Corporation:  www.jm.com/#sle.
3. Knauf Insulation:  www.knaufinsulation.com/#sle.
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4. Owens Corning Corp:  www.owenscorning.com/#sle.
5. Or approved equal

B. Insulation:  ASTM C553; flexible, noncombustible.
1. K Value:  0.36 at 75 degrees F, when tested in accordance with ASTM C177 or ASTM

C518.
2. Maximum Service Temperature:  450 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent by weight.

C. Vapor Barrier Jacket:  Kraft paper reinforced with glass fiber yarn and bonded to aluminized
film.
1. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM

E96/E96M.
2. Secure with self-sealing longitudinal laps and butt strips.

D. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
E. Vapor Barrier Lap Adhesive:  Compatible with insulation.
F. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that equipment has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Factory Insulated Equipment:  Do not insulate.
C. Exposed Equipment:  Locate insulation and cover seams in least visible locations.
D. Apply insulation close to equipment by grooving, scoring, and beveling insulation.  Fasten

insulation to equipment with studs, pins, clips, adhesive, wires, or bands.
E. Fill joints, cracks, seams, and depressions with bedding compound to form smooth surface.  On

cold equipment, use vapor barrier cement.
F. Insulated equipment containing fluids below ambient temperature:  Insulate entire system.
G. For fiberglass insulated equipment containing fluids below ambient temperature, provide vapor

barrier jackets, factory-applied or field-applied, and finish with glass cloth and vapor barrier
adhesive.

H. Fiberglass insulated equipment containing fluids above ambient temperature:  Provide standard
jackets, with or without vapor barrier, factory-applied or field-applied.  Finish with glass cloth
and adhesive.

I. Inserts and Shields:
1. Application:  Equipment 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between hangers and inserts.
3. Insert location:  Between support shield and equipment 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. Finish insulation at supports, protrusions, and interruptions.
K. Equipment in Mechanical Equipment Rooms or Finished Spaces:  Finish with canvas jacket

sized for finish painting.
L. Cover glass fiber insulation with metal mesh and finish with heavy coat of insulating cement.
M. Nameplates and ASME Stamps:  Bevel and seal insulation around; do not insulate over.
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N. Equipment Requiring Access for Maintenance, Repair, or Cleaning:  Install insulation so it can
be easily removed and replaced without damage.

END OF SECTION
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SECTION 220719
PLUMBING PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
B. Jackets and accessories.

1.02 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 C547 - Standard Specification for Mineral Fiber Pipe Insulation 2019.
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

2021.
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.
1.03 SUBMITTALS

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

1.04 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 three years of experience.
1.05 DELIVERY, STORAGE, AND HANDLING

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

1.06 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
2.01 REGULATORY REQUIREMENTS

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

2.02 GLASS FIBER
A. Manufacturers:

1. CertainTeed Corporation:  www.certainteed.com/#sle.
2. Johns Manville Corporation:  www.jm.com/#sle.
3. Knauf Insulation:  www.knaufinsulation.com/#sle.
4. Owens Corning Corporation:  www.ocbuildingspec.com/#sle.
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B. 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.

C. 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.

D. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
E. Vapor Barrier Lap Adhesive:  Compatible with insulation.
F. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.
G. Fibrous Glass Fabric:

1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Blanket:  1.0 lb/cu ft density.
3. Weave:  5 by 5.

H. Indoor Vapor Barrier Finish:
1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Vinyl emulsion type acrylic, compatible with insulation, white color.

I. Outdoor Vapor Barrier Mastic:  Vinyl emulsion type acrylic or mastic, compatible with insulation,
black color.

J. Outdoor Breather Mastic:  Vinyl emulsion type acrylic or mastic, compatible with insulation,
black color.

K. Insulating Cement:  ASTM C449.
2.03 JACKETS

A. Canvas Jacket:  UL listed 6 oz/sq yd plain weave cotton fabric treated with dilute fire retardant
lagging adhesive.
1. Lagging Adhesive:  Compatible with insulation.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 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, pump bodies, 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. 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.
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 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.
G. 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.
H. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish

at supports, protrusions, and interruptions.  At fire separations, refer to Section 078400.
I. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above

finished floor):  Finish with canvas jacket sized for finish painting.
END OF SECTION
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SECTION 221005
PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe, pipe fittings, specialties, and connections for piping systems.
1. Sanitary sewer.
2. Domestic water.
3. Flanges, unions, and couplings.
4. Pipe hangers and supports.
5. Valves.
6. Relief valves.
7. Strainers.

1.02 REFERENCE STANDARDS
A. ANSI Z21.22 -  American National Standard for Relief Valves and Automatic Gas Shutoff

Devices for Hot Water Supply Systems 2015.
B. ASME B31.9 - Building Services Piping 2020.
C. ASME BPVC-IV - Boiler and Pressure Vessel Code, Section IV - Rules for Construction of

Heating Boilers 2019.
D. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)

Plastic Piping Systems 2020.
E. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and

Vent Pipe and Fittings 2020.
F. ASTM D2846/D2846M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)

Plastic Hot- and Cold-Water Distribution Systems 2019a.
G. 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 2020.

H. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings 2016.

I. ASTM F437 - Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 80 2015.

J. ASTM F438 - Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 40 2017.

K. ASTM F439 - Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80 2019.

L. ASTM F441/F441M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe, Schedules 40 and 80 2020.

M. ASTM F442/F442M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe (SDR-PR) 2020.

N. ASTM F493 - Standard Specification for Solvent Cements for Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic Pipe and Fittings 2020.

O. ASTM F876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing 2020b.
P. ASTM F877 - Standard Specification for Crosslinked Polyethylene (PEX) Hot- and Cold-Water

Distribution Systems 2020.
Q. ASTM F1960 - Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings

for Use with Cross-linked Polyethylene (PEX) and Polyethylene of Raised Temperature (PE-
RT) Tubing 2020.

R. AWWA C651 - Disinfecting Water Mains 2014.
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S. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation 2018.

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

U. NSF 61 - Drinking Water System Components - Health Effects 2020.
V. NSF 372 - Drinking Water System Components - Lead Content 2020.
W. PPI TR-4 - PPI Listing of Hydrostatic Design Basis (HDB), Hydrostatic Design Stress (HDS),

Strength Design Basis (SDB), Pressure Design Basis (PDB), and Minimum Required Strength
(MRS) Ratings For Thermoplastic Piping Materials or Pipe 2017.

1.03 SUBMITTALS
A. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide

manufacturers catalog information.  Indicate valve data and ratings.
B. Project Record Documents:  Record actual locations of valves.

1.04 QUALITY ASSURANCE
A. Perform work in accordance with applicable codes.
B. Valves:  Manufacturer's name and pressure rating marked on valve body.
C. Identify pipe with marking including size, ASTM material classification, ASTM specification,

potable water certification, water pressure rating.
1.05 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.
1.06 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

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

2.02 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET OF BUILDING
A. PVC Pipe:  ASTM D2665 or ASTM D3034.

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

2.03 SANITARY SEWER PIPING, ABOVE GRADE
A. PVC Pipe:  ASTM D2665.

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

2.04 DOMESTIC WATER PIPING, ABOVE GRADE
A. For 2-1/2" or Larger: CPVC Pipe:  ASTM D2846/D2846M, ASTM F441/F441M, or ASTM

F442/F442M.
1. Fittings:  CPVC; ASTM D2846/D2846M, ASTM F437, ASTM F438, or ASTM F439.
2. Joints:  ASTM D2846/D2846M, solvent weld with ASTM F493 solvent cement.

B. 2" or Smaller: Cross-Linked Polyethylene (PEX) Pipe (Sticks):  ASTM F876 or ASTM F877.
1. Manufacturers:

a. Uponor, Inc.:   www.uponorpro.com.



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 221005 - 3 Plumbing Piping

b. Zurn Industries, LLC:  www.zurn.com.
c. Or approved equal

2. PPI TR-4 Pressure Design Basis:
3. Fittings:  Brass and engineered polymer (EP) ASTM F1960.
4. Joints:  ASTM F1960 cold-expansion fittings.

2.05 FLANGES, UNIONS, AND COUPLINGS
A. Unions for Pipe Sizes 3 Inches and Under:

1. Copper tube and pipe:  Class 150 bronze unions with soldered joints.
B. Flanges for Pipe Size Over 1 Inch:

1. Copper Tube and Pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets.
C. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end,

water impervious isolation barrier.
2.06 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. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split

ring.
2. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
3. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

C. Plumbing Piping - Water:
1. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split

ring.
2. Hangers for Cold Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
3. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
4. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

D. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:
1. Other Types:  As required.

2.07 BALL VALVES
A. Manufacturers:

1. Conbraco Industries, Inc:  www.apollovalves.com.
2. Grinnell Products, a Tyco Business:  www.grinnell.com.
3. Milwaukee Valve Company:  www.milwaukeevalve.com.
4. Nibco, Inc:  www.nibco.com.
5. Uponor, Inc:   www.uponorpro.com.
6. Or approved equal

B. Construction, 4 Inches and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze body, 304
stainless steel or chrome plated brass ball, regular port, teflon seats and stuffing box ring, blow-
out proof stem, lever handle, solder or threaded ends with union.

2.08 RELIEF VALVES
A. Temperature and Pressure:

1. Manufacturers:
a. Watts Regulator Company:  www.wattsregulator.com.
b. Or approved equal
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2. ANSI Z21.22, AGA certified, bronze body, teflon seat, stainless steel stem and springs,
automatic, direct pressure actuated, temperature relief maximum 210 degrees F, capacity
ASME BPVC-IV certified and labelled.

2.09 STRAINERS
A. Manufacturers:

1. Armstrong International, Inc:  www.armstronginternational.com.
2. Green Country Filter Manufacturing:  www.greencountryfilter.com.
3. WEAMCO:  www.weamco.com.

PART 3  EXECUTION
3.01 EXAMINATION

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

A. Ream pipe and tube ends.  Remove burrs.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to

walls.
D. Install piping to maintain headroom, conserve space, and not interfere with use of space.
E. Group piping whenever practical at common elevations.
F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.  Refer to Section 220516.
G. Provide clearance in hangers and from structure and other equipment for installation of

insulation and access to valves and fittings.
H. Provide access where valves and fittings are not exposed.
I. Establish elevations of buried piping outside the building to ensure not less than 2.5 ft of cover.
J. Install vent piping penetrating roofed areas to maintain integrity of roof assembly; refer to

Section [_____].
K. Where pipe support members are welded to structural building framing, scrape, brush clean,

and apply one coat of zinc rich primer to welding.
L. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish painting.
M. Install bell and spigot pipe with bell end upstream.
N. Install valves with stems upright or horizontal, not inverted. Refer to Section 220523.
O. Install water piping to ASME B31.9.
P. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.
Q. Sleeve pipes passing through partitions, walls and floors.
R. 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.
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6. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

7. Provide sheet lead packing between hanger or support and piping.
8. Prime coat exposed steel hangers and supports.  Hangers and supports located in crawl

spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
S. When installing more than one piping system material, ensure system components are

compatible and joined to ensure the integrity of the system.  Provide necessary joining fittings.
 Ensure flanges, union, and couplings for servicing are consistently provided.

3.04 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.

3.05 TOLERANCES
A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location indicated and

slope to drain at minimum of 1/4 inch per foot slope.
B. Water Piping:  Slope at minimum of 1/32 inch per foot and arrange to drain at low points.

3.06 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
A. Disinfect water distribution system in accordance with Section 330110.58.
B. Prior to starting work, verify system is complete, flushed and clean.
C. Ensure acidity (pH) of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda

or soda ash) or acid (hydrochloric).
D. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to

obtain 50 to 80 mg/L residual.
E. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15

percent of outlets.
F. Maintain disinfectant in system for 24 hours.
G. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
H. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.
I. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water

entry, and analyze in accordance with AWWA C651.
3.07 SCHEDULES

A. Pipe Hanger Spacing:
1. Metal Piping:

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

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

2. Plastic Piping:
a. All Sizes:

1) Maximum Hanger Spacing:  6 ft.
2) Hanger Rod Diameter:  3/8 inch.

END OF SECTION
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SECTION 221006
PLUMBING PIPING SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Drains.
B. Cleanouts.
C. Water hammer arrestors.
D. Mixing valves.

1.02 REFERENCE STANDARDS
A. NSF 61 - Drinking Water System Components - Health Effects 2020.
B. NSF 372 - Drinking Water System Components - Lead Content 2020.
C. PDI-WH 201 - Water Hammer Arresters 2017.

1.03 SUBMITTALS
A. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes.
B. Shop Drawings:  Indicate dimensions, weights, and placement of openings and holes.
C. Certificates:  Certify that oil interceptors meet or exceed specified requirements.
D. Manufacturer's Instructions:  Indicate Manufacturer's Installation Instructions:  Indicate

assembly and support requirements.
E. Operation Data:  Indicate frequency of treatment required for interceptors.
F. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.
G. Project Record Documents:  Record actual locations of equipment, cleanouts, backflow

preventers, water hammer arrestors.
H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Extra Loose Keys for Outside Hose Bibbs:  Two.
1.04 QUALITY ASSURANCE

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

1.05 DELIVERY, STORAGE, AND HANDLING
A. Accept specialties on site in original factory packaging.  Inspect for damage.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

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

2.02 DRAINS
A. Manufacturers:

1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com/#sle.
2. Josam Company:  www.josam.com/#sle.
3. Zurn Industries, LLC; [______]:  www.zurn.com/#sle.
4. Or approved equal

B. Area Drains:  As scheduled.
C. Floor Drains:  As scheduled.

2.03 CLEANOUTS
A. Manufacturers:

1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com/#sle.
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2. Josam Company:  www.josam.com/#sle.
3. Zurn Industries, LLC:  www.zurn.com/#sle.
4. Or approved equal

2.04 WATER HAMMER ARRESTORS
A. Manufacturers:

1. Jay R. Smith Manufacturing Company; [______]:  www.jayrsmith.com/#sle.
2. Watts Regulator Company, a part of Watts Water Technologies; [______]:

 www.wattsregulator.com/#sle.
3. Zurn Industries, LLC; [______]:  www.zurn.com/#sle.
4. Or approved equal

B. Water Hammer Arrestors:
1. Stainless steel construction, bellows type sized in accordance with PDI-WH 201,

precharged suitable for operation in temperature range 34 to 250 degrees F and
maximum 150 psi working pressure.

2.05 MIXING VALVES
A. Pressure Balanced Mixing Valves:

1. Manufacturers:  As scheduled.
2. Valve:  Chrome plated cast brass body, stainless steel cylinder, integral temperature

adjustment.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with

mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage
system.

C. Encase exterior cleanouts in concrete flush with grade.
D. Install floor cleanouts at elevation to accommodate finished floor.
E. Install approved potable water protection devices on plumbing lines where contamination of

domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems,
premise isolation, irrigation systems, flush valves, interior and exterior hose bibbs.

F. Pipe relief from backflow preventer to nearest drain.
G. Install water hammer arrestors complete with accessible isolation valve on hot and cold water

supply piping to lavatory sinks or washing machine outlets.
END OF SECTION
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SECTION 224000
PLUMBING FIXTURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Water closets.
B. Urinals.
C. Lavatories.
D. Under-lavatory pipe supply covers.
E. Electric water coolers.

1.02 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, with Errata.
E. ASME A112.19.2 - Ceramic Plumbing Fixtures 2018.
F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021.
G. IAPMO Z124 - Plastic Plumbing Fixtures 2017.
H. ISFA 2-01 - Classification and Standards for Solid Surfacing Material 2013.
I. NEMA LD 3 - High-Pressure Decorative Laminates 2005.
J. NSF 61 - Drinking Water System Components - Health Effects 2020.
K. NSF 372 - Drinking Water System Components - Lead Content 2020.
L. UL (DIR) - Online Certifications Directory Current Edition.

1.03 SUBMITTALS
A. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,

trim, and finishes.
B. Manufacturer's Instructions:  Indicate installation methods and procedures.
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.
1.04 QUALITY ASSURANCE

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

1.05 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.
1.06 WARRANTY

A. Provide five year manufacturer warranty for electric water cooler.
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PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

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

2.02 REGULATORY REQUIREMENTS
A. Comply with applicable codes for installation of plumbing systems.
B. Comply with UL (DIR) requirements.
C. Perform work in accordance with local health department regulations.
D. Provide certificate of compliance from Authority Having Jurisdiction indicating approval of

installation.
2.03 FLUSH VALVE WATER CLOSETS

A. Water Closets:  Vitreous china, ASME A112.19.2, floor mounted, siphon jet flush action, china
bolt caps.
1. Bowl:  ASME A112.19.2; 18 inches high with elongated rim.
2. Flush Valve:  Exposed (top spud).
3. Flush Operation: Sensor operated .
4. Color:  White.
5. Manufacturers:

a. American Standard, Inc:  www.americanstandard-us.com/#sle.
b. Kohler Company:  www.kohler.com/#sle.
c. Zurn Industries, Inc:  www.zurn.com/#sle.
d. Or approved equal

B. Flush Valves:  ASME A112.18.1, diaphragm type, complete with vacuum breaker stops and
accessories.
1. Sensor-Operated Type:  Solenoid or motor-driven operator, low voltage hard-wired,

infrared sensor with mechanical over-ride or over-ride push button.
2. Exposed Type:  Chrome plated, escutcheon, integral screwdriver stop.
3. Manufacturers:

a. Toto
b. Sloan Valve Company:  www.sloanvalve.com/#sle.
c. Zurn Industries, Inc:  www.zurn.com/#sle.
d. Or approved equal

C. Seats:
1. Manufacturers:

a. American Standard, Inc:  www.americanstandard-us.com/#sle.
b. Bemis Manufacturing Company:  www.bemismfg.com/#sle.
c. Church Seat Company:  www.churchseats.com/#sle.
d. Olsonite:  www.olsonite.com/#sle.
e. Zurn Industries, Inc:  www.zurn.com/#sle.
f. Or approved equal

2. Solid white plastic, open front, extended back, self-sustaining hinge, brass bolts, with
cover.

2.04 WALL HUNG URINALS
A. Wall Hung Urinal Manufacturers:

1. American Standard, Inc:  www.americanstandard-us.com/#sle.
2. Kohler Company:  www.kohler.com/#sle.
3. Zurn Industries, Inc:  www.zurn.com/#sle.
4. Or approved equal

B. Urinals:  Vitreous china, ASME A112.19.2, wall hung with side shields and concealed carrier.
1. Flush Volume: 0.125 gallons, maximum.
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2. Flush Operation: Sensor operated .
3. Removable stainless steel strainer.
4. Supply Size:  3/4 inch.
5. Outlet Size:  2 inches.

C. Flush Valves:  ASME A112.18.1, diaphragm type, complete with vacuum breaker stops and
accessories.
1. Sensor-Operated Type:  Solenoind or motor-driven operator, low voltage hard-wired,

infrared sensor with mechanical over-ride or over-ride push button.
2. Exposed Type:  Chrome plated, escutcheon, integral screwdriver stop.
3. Manufacturers:

a. Toto
b. Sloan Valve Company:  www.sloanvalve.com/#sle.
c. Zurn Industries, Inc:  www.zurn.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

D. Carriers:
1. Manufacturers:

a. JOSAM Company:  www.josam.com/#sle.
b. Zurn Industries, Inc:  www.zurn.com/#sle.
c. Substitutions:  See Section 016000 - Product Requirements.

2. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall
attachment, threaded fixture studs for fixture hanger, bearing studs.

2.05 LAVATORIES
A. Lavatory Manufacturers:

1. American Standard, Inc:  www.americanstandard-us.com/#sle.
2. Kohler Company:  www.kohler.com/#sle.
3. Zurn Industries, Inc:  www.zurn.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

B. Vitreous China Wall Hung Basin:  As scheduled.
C. Vitreous China Counter Top Basin:  As scheduled.
D. Supply Faucet Manufacturers:

1. Toto
2. Or approved equal

E. Supply Faucet:  ASSE 1070,  ASME A112.18.1; chrome plated combination supply fitting with
open grid strainer, water economy aerator with maximum flow of 0.5 gallon per minute (low-
flow), single lever handle.

F. Accessories:
1. Chrome plated 17 gage, 0.0538 inch brass P-trap with clean-out plug and arm with

escutcheon.
2. Offset waste with perforated open strainer.
3. Wheel handle stops.
4. Rigid supplies.
5. Carrier:

a. Manufacturers:
1) JOSAM Company; [______]:  www.josam.com/#sle.
2) Zurn Industries, Inc; [______]:  www.zurn.com/#sle.
3) Or approved equal

b. 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.

2.06 UNDER-LAVATORY PIPE SUPPLY COVERS
A. General:
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1. Insulate exposed drainage piping including hot, cold and tempered water supplies under
lavatories or sinks per ADA Standards.

2. Exterior Surfaces:  Smooth nonabsorbent with no finger recessed indentations for easy
cleaning.

3. Color:  High gloss white.
2.07 SHOWER RECEPTORS

A. Solid Surfacing Shower Receptors:  Solid plastic resin casting, self-supporting, for installation
over conventional subfloor; complying with IAPMO Z124.
1. Material:  Complying with ISFA 2-01 and NEMA LD 3; acrylic or polyester resin, renewable

material filler, and pigments; homogenous, non-porous and capable of being worked and
repaired using standard woodworking tools; no surface coating; color and pattern
consistent throughout thickness.

2. Surface Burning Characteristics:  Flame spread index of 25 or less, and smoke developed
index of 450 or less, Class A, when tested in accordance with ASTM E84.

3. Finish on Exposed Surfaces:  Provide satin or matte, gloss rating of 3 to 20.
4. Manufacturers:

a. Inpro; [_______]:  www.inprocorp.com/#sle.
b. Or approved equal

B. Drain Trim:  Removable chrome plated strainer and tail piece.
C. ADA Solid Surfacing Shower Receptors:  Solid plastic resin casting, self-supporting, for

installation over conventional subfloor; complying with IAPMO Z124.
1. Material:  Complying with ISFA 2-01 and NEMA LD 3; acrylic or polyester resin, renewable

material filler, and pigments; homogenous, non-porous and capable of being worked and
repaired using standard woodworking tools; no surface coating; color and pattern
consistent throughout thickness.

2. Surface Burning Characteristics:  Flame spread index of 25 or less, and smoke developed
index of 450 or less, Class A, when tested in accordance with ASTM E84.

3. Finish on Exposed Surfaces:  Provide satin or matte, gloss rating of 3 to 20.
4. Manufacturers:

a. Inpro .
b. Or approved equal

2.08 ELECTRIC WATER COOLERS
A. Electric Water Cooler Manufacturers:

1. Elkay Manufacturing Company:  www.elkay.com/#sle.
2. Haws Corporation:  www.hawsco.com/#sle.
3. Halsey Taylor.
4. Or approved equal

B. Water Cooler:  Electric, mechanically refrigerated; surfacehandicapped mounted; stainless steel
top, stainless steel body, elevated anti-squirt bubbler with stream guard, automatic stream
regulator, push button, mounting bracket; integral air cooled condenser and stainless steel
grille.
1. Capacity:  8 gallons per hour 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.
2. Electrical:  115 V, 60 Hertz compressor, 6 foot cord and plug for connection to electric

wiring system including grounding connector.
C. Bottle Filler:  Materials to match fountain.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.
B. Verify that electric power is available and of the correct characteristics.
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C. Confirm that millwork is constructed with adequate provision for the installation of counter top
lavatories and sinks.

3.02 PREPARATION
A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture

rough-in schedule for particular fixtures.
3.03 INSTALLATION

A. Install each fixture with trap, easily removable for servicing and cleaning.
B. Provide chrome plated rigid 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 carriers and bolts.
E. Solidly attach water closets to floor with lag screws.  Lead flashing is not intended hold fixture in

place.
3.04 INTERFACE WITH WORK OF OTHER SECTIONS

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

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

overflow.
3.06 CLEANING

A. Clean plumbing fixtures and equipment.
3.07 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 230519
METERS AND GAUGES FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Test Plugs
1.02 SUBMITTALS

A. Product Data:  Provide list that indicates use, operating range, total range and location for
manufactured components.

B. Project Record Documents:  Record actual locations of components and instrumentation.
1.03 FIELD CONDITIONS

A. Do not install instrumentation when areas are under construction, except for required rough-in,
taps, supports and test plugs.

PART 2  PRODUCTS
2.01 TEST PLUGS

A. Test Plug:  1/4 inch or 1/2 inch brass fitting and cap for receiving 1/8 inch outside diameter
pressure or temperature probe with neoprene core for temperatures up to 200 degrees F.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Locate test plugs where indicated.

END OF SECTION
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SECTION 230523
GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Applications.
B. General requirements.
C. Ball valves.

1.02 REFERENCE STANDARDS
A. ASME B1.20.1 - Pipe Threads, General Purpose (Inch) 2013 (Reaffirmed 2018).
B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250 2020.
C. ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch

Standard 2017.
D. ASME B16.10 - Face-to-Face and End-to-End Dimensions of Valves 2017.
E. ASME B16.34 - Valves - Flanged, Threaded and Welding End 2017.
F. ASME B31.9 - Building Services Piping 2020.
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. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings 2004 (Reapproved 2019).

I. MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General Service 2010a.
J. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends

2010.
1.03 SUBMITTALS

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

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

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

1.04 QUALITY ASSURANCE
A. Manufacturer:

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

1.05 DELIVERY, STORAGE, AND HANDLING
A. Prepare valves for shipping as follows:

1. Minimize exposure of operable surfaces by setting plug and ball valves to open position.
2. Protect valve parts exposed to piped medium against rust and corrosion.
3. Protect valve piping connections such as grooves, weld ends, threads, and flange faces.

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.
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a. Store valves indoors in dry environment.
b. Store valves off the ground in watertight enclosures when indoor storage is not an

option.
PART 2  PRODUCTS
2.01 APPLICATIONS

A. See drawings for specific valve locations.
B. Provide the following valves for the applications if not indicated on drawings:

1. Isolation (Shutoff):  Ball.
C. Chilled Water Valves:

1. 2 NPS and Smaller, Bronze Valves:
a. Threaded ends.
b. Ball:  Full port, two piece, bronze trim.

2. 2-1/2 NPS and Larger, Iron Valves:
a. 2-1/2 NPS to 4 NPS:  Flanged ends.
b. Ball:  2-1/2 NPS to 10 NPS, Class 150.

D. Heating Hot Water Valves:
1. 2 NPS and Smaller, Bronze Valves:

a. Threaded ends.
b. Ball:  Full port, two piece, bronze trim.

2. 2-1/2 NPS and Larger, Iron Valves:
a. 2-1/2 NPS to 4 NPS:  Flanged ends.
b. Ball:  2-1/2 NPS to 10 NPS, Class 150.

2.02 GENERAL REQUIREMENTS
A. Valve Pressure and Temperature Ratings:  No less than rating indicated; as required for system

pressures and temperatures.
B. Valve Sizes:  Match upstream piping unless otherwise indicated.
C. Valve Actuator Types:

1. Hand Lever:  Quarter-turn valves 6 NPS and smaller.
D. Valves in Insulated Piping:  Provide 2 NPS stem extensions and the following features:

1. Ball Valves:  Extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

2. Memory Stops:  Fully adjustable after insulation is installed.
E. Valve-End Connections:

1. Threaded End Valves:  ASME B1.20.1.
2. Flanges on Iron Valves:  ASME B16.1 for flanges on iron valves.
3. Pipe Flanges and Flanged Fittings 1/2 NPS through 24 NPS:  ASME B16.5.

F. General ASME Compliance:
1. Ferrous Valve Dimensions and Design Criteria:  ASME B16.10 and ASME B16.34.
2. Building Services Piping Valves:  ASME B31.9.

G. Bronze Valves:
1. Fabricate from dezincification resistant material.
2. Copper alloys containing more than 15 percent zinc are not permitted.

H. Source Limitations:  Obtain each valve type from a single manufacturer.
2.03 BRONZE BALL VALVES

A. Two Piece,  Full Port with Bronze or Brass Trim:
1. Comply with MSS SP-110.
2. SWP Rating:  150 psig.
3. CWP Rating:  600 psig.
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4. Body:  Bronze.
5. Ends:  Threaded.
6. Seats:  PTFE .
7. Stem:  Bronze or brass.
8. Ball:  Chrome plated brass.
9. Manufacturers:

a. Apollo Valves:  www.apollovalves.com/#sle.
b. Or approved equal

2.04 IRON BALL VALVES
A. Split Body, Full Port:

1. Comply with MSS SP-72.
2. CWP Rating:  200 psig.
3. Body:  ASTM A126, gray iron.
4. Ends:  Flanged.
5. Seats:  PTFE.
6. Stem:  Stainless steel.
7. Ball:  Stainless steel.
8. Manufacturers:

a. Apollo Valves; [______]:  www.apollovalves.com/#sle.
b. Or approved equal

PART 3  EXECUTION
3.01 EXAMINATION

A. Discard all packing materials and verify that valve interior, including threads and flanges are
completely clean without signs of damage or degradation that could result in leakage.

B. Verify valve parts to be fully operational in all positions from closed to fully open.
C. Confirm gasket material to be suitable for the service, to be of correct size, and without defects

that could compromise effectiveness.
D. Should valve be determined as defective, replace with new valve.

3.02 INSTALLATION
A. Provide unions or flanges with valves to facilitate equipment removal and maintenance while

maintaining system operation and full accessibility for servicing.
B. Provide separate valve support as required and locate valve with stem at or above center of

piping, maintaining unimpeded stem movement.
C. Where valve support members are welded to structural building framing, scrape, brush clean,

and apply one coat of zinc rich primer to welds.
END OF SECTION
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SECTION 230529
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment components for equipment, piping, and other HVAC/hydronic work.
1.02 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

C. ASTM A181/A181M - Standard Specification for Carbon Steel Forgings, for General - Purpose
Piping 2014 (Reapproved 2020).

D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2014.
E. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings 1999, with

Editorial Revision (2018).
F. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel

2019.
G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021.
H. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials 2016.
I. MFMA-4 - Metal Framing Standards Publication 2004.
J. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation 2018.
K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current

Edition, Including All Revisions.
1.03 ADMINISTRATIVE REQUIREMENTS

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

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

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

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

potential conflicts installed under other sections or by others.
5. Notify Contracting Officer of any conflicts with or deviations from Contract Documents.

Obtain direction before proceeding with work.
1.04 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel
(strut) framing systems and thermal insulated pipe supports.

B. Shop Drawings:  Include details for fabricated hangers and supports.
1. Application of protective inserts, saddles, and shields at pipe hangers for each type of

insulation and hanger.
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.

1.05 QUALITY ASSURANCE
A. Comply with applicable building code.
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PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Comply with MSS SP-58.
2. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of plumbing work.
3. Provide products listed, classified, and labeled as suitable for the 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 wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

6. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise

indicated.
b. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
c. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel

(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.
1. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation:  www.cooperindustries.com/#sle.
b. Thomas & Betts Corporation:  www.tnb.com/#sle.
c. Unistrut, a brand of Atkore International Inc:  www.unistrut.com/#sle.
d. Or approved equal
e. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,

and hardware produced by a single manufacturer.
2. Provide factory-fabricated continuous-slot metal channel (strut) and associated fittings,

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

a. Indoor Dry Locations:  Use painted steel, zinc-plated steel, or galvanized steel.
5. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch.
6. Minimum Channel Dimensions:  1-5/8 inch width by 13/16 inch height.

C. 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. Piping up to 1 inch (27 mm) nominal:  1/4 inch diameter.
c. Piping larger than 1 inch (27 mm) nominal:  3/8 inch diameter.
d. Trapeze Support for Multiple Pipes:  3/8 inch diameter.

D. Thermal Insulated Pipe Supports:
1. Manufacturers:

a. Aeroflex USA, Inc:  www.aeroflexusa.com/#sle.
b. KB Enterprises:  www.snappitz.com/#sle.
c. Or approved equal

2. General Construction and Requirements:
a. Insulated pipe supports to be provided at hanger, support, and guide locations on

pipe requiring insulation or additional support.
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b. Surface Burning Characteristics:  Flame spread index/smoke developed index of
5/30, maximum, when tested in accordance with ASTM E84 or UL 723.

c. Pipe supports to be provided for nominally sized, 1/2 inch to 30 inch iron pipes.
d. Insulation inserts to consist of rigid polyisocyanurate (urethane) insulation surrounded

by a 360 degree, PVC jacketing.
3. PVC Jacket:

a. Pipe insulation protection shields to be provided with a ball bearing hinge and locking
seam.

b. Minimum Service Temperature:  Minus 40 degrees F.
c. Maximum Service Temperature:  180 degrees F.
d. Moisture Vapor Transmission:  0.0071 perm inch, when tested in accordance with

ASTM E96/E96M.
e. Thickness:  60 mil.
f. Connections:  Brush on welding adhesive.

4. Pipe insulation protection shields to be provided at the hanger points and guide locations
on pipes requiring insulation as indicated on drawings.

E. Pipe Supports:
1. Manufacturers:

a. Substitutions:  See Section 016000 - Product Requirements.
b. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,

and hardware produced by a single manufacturer.
2. Operating Temperatures from 122 to 446 degrees F:

a. Overhead Support:  MSS SP-58 Type 1 or 3 through 12, with appropriate saddle of
MSS SP-58 Type 40 for insulated pipe.

F. Beam Clamps:  MSS SP-58 Types 19 through 23, 25 or 27 through 30 based on required load.
1. Manufacturers:

a. Ferguson Enterprises Inc:  www.fnw.com/#sle.
b. Or approved equal
c. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,

and hardware produced by a single manufacturer.
2. Material:  ASTM A36/A36M carbon steel or ASTM A181/A181M forged steel.
3. Provide clamps with hardened steel cup-point set screws and lock-nuts for anchoring in

place.
G. Insulation Clamps:  Two bolt-type clamps designed for installation under insulation.

1. Manufacturers:
a. Ferguson Enterprises Inc:  www.fnw.com/#sle.
b. Or approved equal
c. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,

and hardware produced by a single manufacturer.
H. Pipe Hangers:  For a given pipe run use hangers of the same type and material.

1. Manufacturers:
a. Ferguson Enterprises Inc:  www.fnw.com/#sle.
b. Or approved equal
c. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,

and hardware produced by a single manufacturer.
2. Material:  Malleable iron, ASTM A47/A47M; or carbon steel, ASTM A36/A36M.
3. Provide coated or plated hangers to isolate steel hangers from dissimilar metal tube or

pipe.
I. Dielectric Barriers:  Provide between metallic supports and metallic piping and associated items

of dissimilar type; acceptable dielectric barriers include rubber or plastic sheets or coatings
attached securely to pipe or item.
1. Manufacturers:
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a. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,
and hardware produced by a single manufacturer.

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

a. Hilti, Inc:  www.us.hilti.com/#sle.
b. ITW Red Head, a division of Illinois Tool Works, Inc:  www.itwredhead.com/#sle.
c. Powers Fasteners, Inc:  www.powers.com/#sle.
d. Simpson Strong-Tie Company Inc:  www.strongtie.com/#sle.
e. Or approved equal

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

3. Steel:  Use beam clamps, machine bolts, or welded threaded studs.
4. Sheet Metal:  Use sheet metal screws.
5. Plastic and lead anchors are not permitted.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Provide independent support from building structure.  Do not provide support from piping,

ductwork, conduit, or other systems.
C. Unless specifically indicated or approved by Architect, do not provide support from suspended

ceiling support system or ceiling grid.
D. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
E. Do not penetrate or otherwise notch or cut structural members without approval of Architect.
F. Provide thermal insulated pipe supports complete with hangers and accessories.  Install

thermal insulated pipe supports during the installation of the piping system.
G. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

H. Secure fasteners according to manufacturer's recommended torque settings.
I. Remove temporary supports.

3.03 FIELD QUALITY CONTROL
A. Inspect support and attachment components for damage and defects.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer.  Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 230548
VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Vibration isolation requirements.
B. Vibration isolators.

1.02 REFERENCE STANDARDS
A. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications Most Recent Edition Cited by

Referring Code or Reference Standard.
1.03 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 Contracting Officer of any conflicts with or deviations from Contract Documents.

Obtain direction before proceeding with work.
1.04 SUBMITTALS

A. 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 method for spring element load capacities.
B. 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.

1.05 QUALITY ASSURANCE
A. Comply with applicable building code.
B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than three years of experience.
C. Installer Qualifications:  Company specializing in performing the work of this section with

minimum three years of experience.
1.06 DELIVERY, STORAGE, AND HANDLING

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

A. Provide vibration isolation systems to reduce vibration transmission to supporting structure from
vibration-producing HVAC equipment and/or HVAC 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 isolators to provide required static deflection.
2. Select vibration isolators for uniform deflection based on distributed operating weight of

actual installed equipment.
D. Equipment Isolation:  As indicated on drawings.
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2.02 VIBRATION ISOLATORS
A. Manufacturers:

1. Vibration Isolators:
a. Kinetics Noise Control, Inc:  www.kineticsnoise.com/#sle.
b. Mason Industries:  www.mason-ind.com/#sle.
c. Vibration Eliminator Company, Inc:  www.veco-nyc.com/#sle.
d. Or approved equal

2. Source Limitations:  Furnish vibration-isolators and associated accessories produced by a
single manufacturer and obtained from a single supplier.

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 Non-Seismic Applications:
1. Restrained Spring Isolators, Non-Seismic:

a. Description:  Isolator assembly consisting of single or multiple free-standing, laterally
stable steel spring(s) within a metal housing designed to prevent movement of
supported equipment above an adjustable vertical limit stop.

b. Bottom Load Plate:  Steel with non-skid elastomeric isolator pad with provisions for
bolting to supporting structure as required.

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

d. Provides constant free and operating height.
2. Combination Resilient Material/Spring Isolator Hangers, Non-Seismic:

a. Description:  Isolator assembly designed for installation in hanger rod suspension
system utilizing single or multiple free-standing, laterally stable steel spring(s) for the
lower hanger rod connection and elastomeric (e.g. neoprene, rubber) or fiberglass
isolator material for the upper 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.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control

components and associated attachments.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. 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.



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 230548 - 3 Vibration and Seismic Controls for

HVAC

E. Vibration Isolation Systems:
1. 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.
2. 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.

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

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

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

beyond manufacturer's maximum recommended deflection.
3.03 FIELD QUALITY CONTROL

A. Inspect vibration isolation and/or seismic control components for damage and defects.
B. Vibration Isolation Systems:

1. Verify isolator static deflections.
2. Verify vibration isolation performance during normal operation; investigate sources of

isolation short circuits.
C. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic control

components.
END OF SECTION
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SECTION 230553
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.
C. Adhesive-backed duct markers.
D. Pipe markers.

1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems 2020.
B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials 2017.

1.03 SUBMITTALS
A. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,

function, and valve manufacturer's name and model number.
B. Product Data:  Provide manufacturers catalog literature for each product required.
C. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Air Handling Units:  Nameplates.
B. Automatic Controls:  Tags. Key to control schematic.
C. Control Panels:  Nameplates.
D. Ductwork:  Duct Markers.
E. Instrumentation:  Tags.
F. Major Control Components:  Nameplates.
G. Piping:  Pipe markers.
H. Small-sized Equipment:  Tags.
I. Thermostats:  Nameplates.
J. Valves: Tags.

2.02 NAMEPLATES
A. Manufacturers:

1. Advanced Graphic Engraving, LLC:  www.advancedgraphicengraving.com/#sle.
2. Brimar Industries, Inc.:  www.pipemarker.com.
3. Craftmark Pipe Markers:  www.craftmarkid.com/#sle.
4. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
5. Seton Identification Products, a Tricor Direct Company:  www.seton.com/#sle.
6. Or approved equal

B. Letter Color:  White.
C. Letter Height:  1/4 inch.
D. Background Color:  Black.
E. Plastic:  Comply with ASTM D709.

2.03 TAGS
A. Manufacturers:

1. Advanced Graphic Engraving:  www.advancedgraphicengraving.com/#sle.
2. Brady Corporation:  www.bradycorp.com/#sle.
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3. Brimar Industries, Inc.:  www.pipemarker.com.
4. Craftmark Pipe Markers:  www.craftmarkid.com/#sle.
5. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
6. Seton Identification Products, a Tricor Company:  www.seton.com/#sle.
7. Or approved equal

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

C. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.
2.04 ADHESIVE-BACKED DUCT MARKERS

A. Manufacturers:
1. Brimar Industries, Inc.:  www.pipemarker.com.
2. Craftmark Pipe Markers:  www.craftmarkid.com/#sle.
3. Or approved equal

B. Material:  High gloss acrylic adhesive-backed vinyl film 0.0032 inch; printed with UV and
chemical resistant inks.

C. Style:  Individual Label.
D. Color:  to be selected for each system.

2.05 PIPE MARKERS
A. Manufacturers:

1. Brady Corporation:  www.bradycorp.com/#sle.
2. Brimar Industries, Inc.:  www.pipemarker.com.
3. Craftmark Pipe Markers:  www.craftmarkid.com/#sle.
4. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
5. MIFAB, Inc:  www.mifab.com/#sle.
6. Seton Identification Products, a Tricor Company:  www.seton.com/#sle.
7. Or approved equal

B. Color:  Comply with ASME A13.1.
C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing

and printed markings.
D. Color code as follows:

1. Heating, Cooling, and Boiler Feedwater:  Green with white letters.
PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
3.02 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 tape pipe markers complete around pipe in accordance with manufacturer's

instructions.
D. Use tags on piping 3/4 inch diameter and smaller.  
E. Identify service, flow direction, and pressure.
F. Install in clear view and align with axis of piping.
G. 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.
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H. Install ductwork with duct markers.  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.

END OF SECTION
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SECTION 230593
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.
B. Testing, adjustment, and balancing of  hydronic systems.
C. Measurement of final operating condition of HVAC systems.

1.02 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. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing 2002.

1.03 SUBMITTALS
A. Installer Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor

for approval within 30 days after award of Contract.
B. 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 Contracting Officer
2. Submit six weeks prior to starting the testing, adjusting, and balancing work.
3. Include certification that the plan developer has reviewed Contract Documents, the

equipment and systems, and the control system with the Contracting Officer and other
installers to sufficiently understand the design intent for each system.

4. 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.

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. Expected problems and solutions, etc.
i. Details of how TOTAL flow will be determined; for example:

1) Air:  Sum of terminal flows via control system calibrated readings or via hood
readings of all terminals, supply (SA) and return air (RA) pitot traverse, SA or RA
flow stations.

2) Water:  Pump curves, circuit setter, flow station, ultrasonic, etc.
j. Specific procedures that will ensure that both air and water side are operating at the

lowest possible pressures and methods to verify this.
k. Confirmation of understanding of the outside air ventilation criteria under all

conditions.
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l. Method of verifying and setting minimum outside air flow rate will be verified and set
and for what level (total building, zone, etc.).

m. Methods for making coil or other system plant capacity measurements, if specified.
n. Time schedule for TAB work to be done in phases (by floor, etc.).
o. Time schedule for deferred or seasonal TAB work, if specified.
p. False loading of systems to complete TAB work, if specified.
q. Procedures for field technician logs of discrepancies, deficient or uncompleted work

by others, contract interpretation requests and lists of completed tests (scope and
frequency).

r. Procedures for formal progress reports, including scope and frequency.
s. Procedures for formal deficiency reports, including scope, frequency and distribution.

C. Field Logs:  Submit at least once a week to the Construction Manager.
D. 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.

E. Progress Reports.
F. 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 the Construction Manager 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 Contracting Officer and for inclusion in operating and maintenance manuals.
4. Provide reports in electronic format, complete with index page and indexing tabs, with

cover identification.  Include set of reduced drawings with air outlets and equipment
identified to correspond with data sheets, and indicating thermostat locations.

5. Include actual instrument list, with manufacturer name, serial number, and date of
calibration.

6. Form of Test Reports:  Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

7. Units of Measure:  Report data in I-P (inch-pound) units only.
8. Include the following on the title page of each report:

a. Name of Testing, Adjusting, and Balancing Agency.
b. Address of Testing, Adjusting, and Balancing Agency.
c. Telephone number of Testing, Adjusting, and Balancing Agency.
d. Project name.
e. Project location.
f. Contracting Officer
g. Project Architect.
h. Project Engineer.
i. Project Contractor.
j. Report date.

G. Project Record Documents:  Record actual locations of balancing valves and rough setting.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 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).
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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.

3.02 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.
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. Air coil fins are cleaned and combed.
8. Air outlets are installed and connected.
9. Duct system leakage is minimized.
10. Hydronic systems are flushed, filled, and vented.
11. Proper strainer baskets are clean and in place.
12. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.
3.03 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 Contracting Officer to facilitate spot checks during testing.

C. Provide additional balancing devices as required.
3.04 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 5 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 5 percent of design.
3.05 RECORDING AND ADJUSTING

A. Field Logs:  Maintain written logs including:
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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.
G. At final inspection, recheck random selections of data recorded in report.  Recheck points or

areas as selected and witnessed by the Owner.
3.06 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. Provide system schematic with required and actual air quantities recorded at each outlet or
inlet.

H. 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.

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design
conditions.

J. Measure temperature conditions across outside air, return air, and exhaust dampers to check
leakage.

3.07 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 gages 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.
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.
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3.08 SCOPE
A. Test, adjust, and balance the following:

1. Air Cooled Water Chillers.
2. Air Coils.
3. Air Handling Units.
4. Fans.
5. Air Inlets and Outlets.

3.09 MINIMUM DATA TO BE REPORTED
A. Electric Motors:

1. Manufacturer.
2. Model/Frame.
3. HP/BHP.
4. Phase, voltage, amperage; nameplate, actual, no load.
5. RPM.
6. Service factor.
7. Starter size, rating, heater elements.
8. Sheave Make/Size/Bore.

B. Pumps:
1. Identification/number.
2. Manufacturer.
3. Size/model.
4. Impeller.
5. Service.
6. Design flow rate, pressure drop, BHP.
7. Actual flow rate, pressure drop, BHP.
8. Discharge pressure.
9. Suction pressure.
10. Total operating head pressure.
11. Shut off, discharge and suction pressures.
12. Shut off, total head pressure.

C. Combustion Equipment:
1. Boiler manufacturer.
2. Model number.
3. Serial number.
4. Gas pressure at meter outlet.
5. Heat output.

D. Chillers:
1. Identification/number.
2. Manufacturer.
3. Capacity.
4. Model number.
5. Serial number.
6. Evaporator entering water temperature, design and actual.
7. Evaporator leaving water temperature, design and actual.
8. Evaporator pressure drop, design and actual.
9. Evaporator water flow rate, design and actual.
10. Condenser entering water temperature, design and actual.
11. Condenser pressure drop, design and actual.
12. Condenser water flow rate, design and actual.

E. Cooling Coils:
1. Identification/number.
2. Location.



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 230593 - 6 Testing, Adjusting, and Balancing

for HVAC

3. Service.
4. Manufacturer.
5. Air flow, design and actual.
6. Entering air DB temperature, design and actual.
7. Entering air WB temperature, design and actual.
8. Leaving air DB temperature, design and actual.
9. Leaving air WB temperature, design and actual.
10. Water flow, design and actual.
11. Water pressure drop, design and actual.
12. Entering water temperature, design and actual.
13. Leaving water temperature, design and actual.
14. Air pressure drop, design and actual.

F. Heating Coils:
1. Identification/number.
2. Location.
3. Service.
4. Manufacturer.
5. Air flow, design and actual.
6. Water flow, design and actual.
7. Water pressure drop, design and actual.
8. Entering water temperature, design and actual.
9. Leaving water temperature, design and actual.
10. Entering air temperature, design and actual.
11. Leaving air temperature, design and actual.
12. Air pressure drop, design and actual.

G. Air Moving Equipment:
1. Location.
2. Manufacturer.
3. Model number.
4. Serial number.
5. Arrangement/Class/Discharge.
6. Air flow, specified and actual.
7. Return air flow, specified and actual.
8. Outside air flow, specified and actual.
9. Total static pressure (total external), specified and actual.
10. Inlet pressure.
11. Discharge pressure.
12. Sheave Make/Size/Bore.
13. Number of Belts/Make/Size.
14. Fan RPM.

H. Outside Air:
1. Identification/location.
2. Design air flow.
3. Actual air flow.
4. Design return air flow.
5. Actual return air flow.
6. Design outside air flow.
7. Actual outside air flow.
8. Return air temperature.
9. Outside air temperature.
10. Required air temperature
11. Actual air temperature

I. Exhaust Fans:
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1. Location.
2. Manufacturer.
3. Model number.
4. Serial number.
5. Air flow, specified and actual.
6. Total static pressure (total external), specified and actual.
7. Inlet pressure.
8. Discharge pressure.
9. Fan RPM.

J. Duct Traverses:
1. System zone/branch.
2. Duct size.
3. Area.
4. Design velocity.
5. Design air flow.
6. Test velocity.
7. Test air flow.
8. Duct static pressure.
9. Air temperature.

K. Air Distribution Tests:
1. Air terminal number.
2. Room number/location.
3. Terminal type.
4. Terminal size.
5. Design air flow.
6. Test (final) air flow.
7. Percent of design air flow.

END OF SECTION
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SECTION 230713
DUCT INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Duct insulation.
B. Duct liner.

1.02 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 C916 - Standard Specification for Adhesives for Duct Thermal Insulation 2020.
D. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and

Sound Absorbing Material) 2019.
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021.
F. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials 2016.
G. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to

Fungi 2015.
H. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2005 (Revised 2009).
I. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current

Edition, Including All Revisions.
1.03 SUBMITTALS

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

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

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type

specified in this section with not less than three years of experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified in this

section, with minimum three years of experience.
1.05 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.

1.06 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
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or ASTM E84.
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2.02 GLASS FIBER, FLEXIBLE
A. Manufacturer:

1. Knauf Insulation:  www.knaufinsulation.com.
2. Johns Manville:  www.jm.com.
3. Owens Corning Corporation:  www.ocbuildingspec.com.
4. CertainTeed Corporation:  www.certainteed.com.
5. Or approved equal

B. Insulation:  ASTM C553; flexible, noncombustible blanket.
1. 'K' value:  0.36 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  250 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.
E. Tie Wire:  Annealed steel, 16 gage, 0.0508 inch diameter.

2.03 DUCT LINER
A. Manufacturers:

1. Knauf Insulation:  www.knaufinsulation.com.
2. Johns Manville:  www.jm.com.
3. Owens Corning Corporation:  www.ocbuildingspec.com/#sle.
4. CertainTeed Corporation:  www.certainteed.com.
5. Or approved equal

B. Note:  Choose the liner type - Elastomeric Foam or Glass Fiber.
C. Insulation:  Non-corrosive, incombustible glass fiber complying with ASTM C1071; rigid 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.
D. Adhesive:  Waterproof, fire-retardant type, ASTM C916.
E. Liner Fasteners:  Galvanized steel, impact applied with integral head.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that ducts have been tested before applying insulation materials.
B. Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NAIMA National Insulation Standards.
C. Insulated ducts conveying air below ambient temperature:

1. Provide insulation with vapor barrier jackets.
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2. Finish with tape and vapor barrier jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections,

and expansion joints.
D. Insulated ducts conveying air above ambient temperature:

1. Provide with or without standard vapor barrier jacket.
2. Insulate fittings and joints.  Where service access is required, bevel and seal ends of

insulation.
E. External Duct Insulation Application:

1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier
adhesive or tape to match jacket.

2. Secure insulation without vapor barrier with staples, tape, or wires.
3. Install without sag on underside of duct.  Use adhesive or mechanical fasteners where

necessary to prevent sagging.  Lift duct off trapeze hangers and insert spacers.
4. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.
5. Stop and point insulation around access doors and damper operators to allow operation

without disturbing wrapping.
F. Duct and Plenum Liner Application:

1. Adhere insulation with adhesive for 100 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 air flow.  Increase duct

size to allow for insulation thickness.
END OF SECTION
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SECTION 230719
HVAC PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
1.02 REFERENCE STANDARDS

A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.
B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric) 2014.
C. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal

Transmission Properties by Means of the Guarded-Hot-Plate Apparatus 2019.
D. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement 2007

(Reapproved 2013).
E. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and

Finishing Cement 2007 (Reapproved 2013).
F. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular

Thermal Insulation in Sheet and Tubular Form 2020a.
G. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation 2019.
H. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic

Stainless Steel 2008 (Reapproved 2018).
I. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021.
J. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials 2016.
K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current

Edition, Including All Revisions.
1.03 SUBMITTALS

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

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in

this section with not less than three years of experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified in this

section with minimum three years of experience.
1.05 DELIVERY, STORAGE, AND HANDLING

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

1.06 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
2.01 REGULATORY REQUIREMENTS

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

2.02 GLASS FIBER, RIGID
A. Manufacturers:



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 230719 - 2 HVAC Piping Insulation

1. CertainTeed Corporation:  www.certainteed.com.
2. Johns Manville Corporation:  www.jm.com.
3. Knauf Insulation:  www.knaufinsulation.com.
4. Owens Corning Corporation:  www.ocbuildingspec.com.
5. Or approved equal

B. Insulation:  ASTM C547and 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.

C. 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.

D. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
E. Vapor Barrier Lap Adhesive:  Compatible with insulation.
F. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.
G. Fibrous Glass Fabric:

1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Blanket:  1.0 lb/cu ft density.
3. Weave:  5 by 5.

H. Indoor Vapor Barrier Finish:
1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Vinyl emulsion type acrylic, compatible with insulation, white color.

I. Insulating Cement:  ASTM C449.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 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; 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. 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.

G. 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.
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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.
H. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish

at supports, protrusions, and interruptions.  At fire separations, refer to Section 078400.
3.03 SCHEDULE

A. Heating Systems:
1. Heating Water Supply and Return:

B. Cooling Systems:
1. Chilled Water:
2. Condensate Drains from Cooling Coils:

END OF SECTION
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SECTION 232113
HYDRONIC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hydronic system requirements.
B. Heating water piping, above grade.
C. Chilled 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. Pressure balancing valves.

H. Flow controls.
1.02 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 B31.9 - Building Services Piping 2020.
D. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless 2020.
E. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and

Alloy Steel for Moderate and High Temperature Service 2019.
F. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules

40, 80, and 120 2015, with Editorial Revision (2018).
G. ASTM D2241 - Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe

(SDR Series) 2020.
H. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,

Schedule 40 2017.
I. ASTM D2467 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,

Schedule 80 2020.
J. 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 2020.

K. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers 1992, with
Editorial Revision (2018).

L. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020.
M. AWWA C606 - Grooved and Shouldered Joints 2015.
N. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation 2018.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious
manner.

1.04 SUBMITTALS
A. Product Data:
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1. Include data on pipe materials, pipe fittings, valves, and accessories.
2. Provide manufacturers catalogue information.
3. Indicate valve data and ratings.

B. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining
procedures.

C. Project Record Documents:  Record actual locations of valves.
D. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type

specified in this section, with minimum three years of experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified in this

section, with minimum three years of experience.
C. Date stamp all castings used for coupling housings, fittings, valve bodies, etc. for quality

assurance and traceability.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
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.
D. 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
2.01 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.
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 or unions to allow

disconnection of components for servicing; do not use direct welded, soldered, or threaded
connections.
1. Where grooved joints are used in piping, provide grooved valve/equipment connections if

available; if not available, provide flanged ends and grooved flange adapters.
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. For throttling or manual flow control services, use globe or ball valves.
3. For shut-off and to isolate parts of systems or vertical risers, use ball valves.

E. Welding Materials and Procedures:  Conform to ASME BPVC-IX.
2.02 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:  Must use schedule 80 pipe, ASME B16.3, malleable iron fittings.
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2.03 CHILLED 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.
3. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material, and mechanical

couplings.
2.04 EQUIPMENT DRAINS AND OVERFLOWS

A. PVC Pipe:  ASTM D1785, Schedule 80, or ASTM D2241, SDR 21 or 26.
1. Fittings:  ASTM D2466 or D2467, PVC.
2. Joints:  Solvent welded in accordance with ASTM D2855.

2.05 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. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Malleable iron, adjustable swivel, split ring.
3. Hangers for Cold Pipe Sizes 2 Inches and Greater:  Carbon steel, adjustable, clevis.
4. Hangers for Hot Pipe Sizes 2 to 4 Inches:  Carbon steel, adjustable, clevis.
5. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
6. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
7. Wall Support for Pipe Sizes 4 Inches and Greater:  Welded steel bracket and wrought

steel clamp.
8. Wall Support for Hot Pipe Sizes 6 Inches and Greater:  Welded steel bracket and wrought

steel clamp with adjustable steel yoke and cast iron roll.
9. Vertical Support:  Steel riser clamp.
10. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.

2.06 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS
A. Unions for Pipe 2 Inches and Less:

1. Ferrous Piping:  150 psig 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. Dielectric Connections:
1. Waterways:

a. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of
short circuit current in a corresponding bimetallic joint.

b. Dry insulation barrier able to withstand 600 volt breakdown test.
c. Construct of galvanized steel with threaded end connections to match connecting

piping.
d. Suitable for the required operating pressures and temperatures.

2. Flanges:
a. Dielectric flanges with same pressure ratings as standard flanges.
b. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of

short circuit current in a corresponding bimetallic joint.
c. Dry insulation barrier able to withstand 600 volt breakdown test.
d. Construct of galvanized steel with threaded end connections to match connecting

piping.
e. Suitable for the required operating pressures and temperatures.



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 232113 - 4 Hydronic Piping

2.07 BALL VALVES
A. Manufacturers:

1. Conbraco Industries:  www.apollovalves.com.
2. Grinnell Products, a Tyco Business:  www.grinnell.com.
3. Shurjoint Piping Products, Inc., a Tyco Business:  www.shurjoint.com.
4. Milwaukee Valve Company:  www.milwaukeevalve.com.
5. Nibco, Inc:  www.nibco.com.
6. Victaulic Company:  www.victaulic.com.
7. Or approved equal

B. Up To and Including 2 Inches:
1. Bronze two piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever

handle, threaded ends with union.
C. Over 2 Inches:

1. Ductile iron body, chrome plated stainless steel ball, teflon or Virgin TFE seat and stuffing
box seals, lever handle, flanged ends, rated to 800 psi.

2.08 FLOW CONTROLS
A. Manufacturers:

1. Griswold Controls:  www.griswoldcontrols.com.
2. Hays Fluid Controls:  www.haysfluidcontrols.com/#sle.
3. ITT Bell & Gossett:  www.bellgossett.com.
4. Taco, Inc:  www.taco-hvac.com.
5. Victaulic Company:  www.victaulic.com.
6. Or approved equal

B. Construction:  Class 150, Brass or bronze body with union on inlet and outlet, temperature and
pressure test plug on inlet and outlet, blowdown/backflush drain.

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

PART 3  EXECUTION
3.01 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 using jointing system specified.
D. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or

caps.
E. After completion, fill, clean, and treat systems.  Refer to Section 232500 for additional

requirements.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install heating water and chilled water piping to ASME B31.9 requirements.
C. Install heating water, and chilled water, piping to ASME B31.9 requirements.  Install chilled

water piping to ASME B31.5 requirements.
D. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.
E. Route piping in orderly manner, parallel to building structure, and maintain gradient.
F. Install piping to conserve building space and to avoid interfere with use of space.
G. Group piping whenever practical at common elevations.
H. Sleeve pipe passing through partitions, walls and floors.
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I. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified.

J. Slope piping and arrange to drain at low points.
K. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.  Refer to Section 230516.
1. Flexible couplings may be used in header piping to accommodate thermal growth, thermal

contraction in lieu of expansion loops.
2. Use flexible couplings in expansion loops.

L. 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 inch minimum vertical adjustment.  Design hangers for pipe

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

trapeze hangers.
7. Prime coat exposed steel hangers and supports. Refer to Section 09 9123. Hangers and

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

M. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings.  Refer to Section 220719.

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

O. Install valves with stems upright or horizontal, not inverted.
3.03 SCHEDULES

A. Hanger Spacing for Steel Piping.
1. 1/2 inch, 3/4 inch, and 1 inch:  Maximum span, 7 feet; minimum rod size, 1/4 inch.
2. 1-1/4 inches:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
3. 1-1/2 inches:  Maximum span, 9 feet; minimum rod size, 3/8 inch.
4. 2 inches:  Maximum span, 10 feet; minimum rod size, 3/8 inch.
5. 2-1/2 inches:  Maximum span, 11 feet; minimum rod size, 3/8 inch.
6. 3 inches:  Maximum span, 12 feet; minimum rod size, 3/8 inch.
7. 4 inches:  Maximum span, 14 feet; minimum rod size, 1/2 inch.

B. Hanger Spacing for Plastic Piping.
1. 1/2 inch:  Maximum span, 42 inches; minimum rod size, 1/4 inch.
2. 3/4 inch:  Maximum span, 45 inches; minimum rod size, 1/4 inch.
3. 1 inch:  Maximum span, 51 inches; minimum rod size, 1/4 inch.
4. 1-1/4 inches:  Maximum span, 57 inches; minimum rod size, 3/8 inch.
5. 1-1/2 inches:  Maximum span, 63 inches; minimum rod size, 3/8 inch.
6. 2 inches:  Maximum span, 69 inches; minimum rod size, 3/8 inch.
7. 3 inches:  Maximum span, 7 feet; minimum rod size, 3/8 inch.
8. 4 inches:  Maximum span, 8 feet; minimum rod size, 1/2 inch.

END OF SECTION
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SECTION 232114
HYDRONIC SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air vents.
B. Strainers.
C. Pressure-temperature test plugs.
D. Balancing valves.

1.02 ADMINISTRATIVE REQUIREMENTS
A. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious

manner.
1.03 SUBMITTALS

A. 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.

B. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining
procedures.

C. Project Record Documents:  Record actual locations of flow controls.
D. Maintenance Data:  Include installation instructions, assembly views, lubrication instructions,

and replacement parts list.
1.04 QUALITY ASSURANCE

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

1.05 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
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.
D. 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
2.01 EXPANSION TANKS

A. Manufacturers:
1. Amtrol Inc:  www.amtrol.com.
2. ITT Bell & Gossett:  www.bellgossett.com.
3. Taco, Inc:  www.taco-hvac.com.
4. Wessels.

B. Construction:  Welded steel, tested and stamped in accordance with ASME BPVC-VIII-1;
supplied with National Board Form U-1, rated for working pressure of 150 psi, with flexible
EPDM diaphragm or bladder sealed into tank, and steel support stand.

C. Accessories:  Pressure gage and air-charging fitting, tank drain; precharge to 12 psi.
D. Automatic Cold Water Fill Assembly:  Pressure reducing valve, reduced pressure back flow

preventer, test cocks, strainer, vacuum breaker, and valved by-pass.
2.02 AIR VENTS

A. Manufacturers:
1. Armstrong International, Inc:  www.armstronginternational.com.
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2. ITT Bell & Gossett:  www.bellgossett.com.
3. Taco, Inc:  www.taco-hvac.com.
4. Or approved equal

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

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

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

C. Washer Type:
1. Brass with hygroscopic fiber discs, vent ports, adjustable cap for manual shut-off, and

integral spring loaded ball check valve.
2.03 AIR SEPARATORS

A. Centrifugal Air Separators/Strainers:
1. Manufacturers:

a. Armstrong International, Inc:  www.armstronginternational.com.
b. ITT Bell & Gossett:  www.bellgossett.com.
c. Taco, Inc:  www.taco-hvac.com.

2. Steel, tested and stamped in accordance with ASME BPVC-VIII-1; for 150 psi operating
pressure, tangential inlet and outlet connections, and internal stainless steel air collector
tube.

2.04 STRAINERS
A. Manufacturers:

1. Armstrong International, Inc:  www.armstronginternational.com.
2. Flexicraft Industries:  www.flexicraft.com.
3. Grinnell Products, a Tyco Business:  www.grinnell.com.
4. Shurjoint Piping Products, Inc., a Tyco Business:  www.shurjoint.com.
5. The Metraflex Company:  www.metraflex.com.
6. Or approved equal

B. Size 2 inch and Under:
1. Screwed brass or iron body for 175 psi working pressure, Y pattern with 1/32 inch

stainless steel perforated screen.
C. Size 2-1/2 inch to 4 inch:

1. Provide flanged iron body for 175 psi working pressure, Y pattern with 1/16 inch stainless
steel perforated screen.

2.05 PRESSURE-TEMPERATURE TEST PLUGS
A. Manufacturers:

1. Peterson Equipment Company Inc:  www.petesplug.com.
2. Sisco Manufacturing Company Inc:  www.siscomfg.com.
3. Ferguson Enterprises Inc:  www.fnw.com.
4. Or approved equal

B. Construction:  Brass body designed to receive temperature or pressure probe with removable
protective cap, and Neoprene rated for minimum 200 degrees F.

C. Application:  Use extended length plugs to clear insulated piping.
2.06 BALANCING VALVES

A. Manufacturers:
1. Armstrong International, Inc; [______]:  www.armstronginternational.com/#sle.
2. ITT Bell & Gossett; [______]:  www.bellgossett.com/#sle.
3. Taco, Inc; [______]:  www.taco-hvac.com/#sle.
4. Or approved equal
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B. Size 2 inch and Smaller:
1. Provide ball or globe style with flow balancing, flow measurement, and shut-off

capabilities, memory stops, minimum of two metering ports and NPT threaded
connections.

2. Metal construction materials consist of bronze.
3. Non-metal construction materials consist of Teflon, EPDM, or engineered resin.

C. Size 2.5 inch and Larger:
1. Provide globe style with flow balancing, flow measurement, and shut-off capabilities,

memory stops, minimum of two metering ports and flanged connections.
2. Valve body construction materials consist of cast iron, carbon steel, or ductile iron.
3. Internal components construction materials consist of brass, aluminum bronze, bronze,

Teflon, or EPDM.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install specialties in accordance with manufacturer's instructions.
B. For automatic air vents in ceiling spaces or other concealed locations, provide vent tubing to

nearest drain.
C. Provide valved drain and hose connection on strainer blow down connection.

END OF SECTION
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SECTION 232123
HYDRONIC PUMPS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Base-mounted pumps.
1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete.
B. Section 220513 - Common Motor Requirements for Plumbing Equipment.

1.03 REFERENCE STANDARDS
A. UL 778 - Standard for Motor-Operated Water Pumps Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. Product Data:  Provide certified pump curves showing performance characteristics with pump

and system operating point plotted.  Include NPSH curve when applicable.  Include electrical
characteristics and connection requirements.

B. Millwright's Certificate:  Certify that base mounted pumps have been aligned.
C. Operation and Maintenance Data:  Include installation instructions, assembly views, lubrication

instructions, and replacement parts list.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacture, assembly, and field
performance of pumps, with minimum three years of documented experience.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Bell & Gossett, a Xylem Inc. brand; [______]:  www.bellgossett.com/#sle.
2.02 HVAC PUMPS - GENERAL

A. Provide pumps that 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.

B. Minimum Quality Standard:  UL 778.
C. Base Mounted Pumps:  Aligned by qualified millwright.
D. Products Requiring Electrical Connection:  Listed and classified by UL or testing agency

acceptable to Authority Having Jurisdiction as suitable for the purpose specified and indicated.
2.03 BASE-MOUNTED PUMPS

A. Type:  Horizontal shaft, single stage, direct connected, radially or horizontally split casing, for
250 psi maximum working pressure.

B. Casing:  Cast iron, with suction and discharge gage ports, renewable bronze casing wearing
rings, seal flush connection, drain plug, flanged suction and discharge.

C. Impeller:  Bronze, fully enclosed, keyed to shaft.
D. Bearings:  Permanently lubricated roller or ball bearings.
E. Shaft:  Alloy steel with copper, bronze, or stainless steel shaft sleeve.
F. Seal:  Mechanical seal, 225 degrees F maximum continuous operating temperature.
G. Seal:  Packing gland with minimum four rings graphite impregnated packing and bronze lantern

rings, 250 degrees F maximum continuous operating temperature.
H. Drive:  Flexible coupling with coupling guard.
I. Baseplate:  Cast iron or fabricated steel with integral drain rim.
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J. Electrical Characteristics:
1. Motor:  1750 rpm unless specified otherwise; refer to Section 220513.

PART 3  EXECUTION
3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide access space around pumps for service.  Provide no less than minimum space

recommended by manufacturer.
C. 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 close-coupled or base-mounted
pumps, provide supports under elbows on pump suction and discharge line sizes 4 inches and
over. Refer to Section 22 0548.

D. Provide line sized shut-off valve and strainer on pump suction, and line sized combination
pump discharge valve on pump discharge.

E. Provide air cock and drain connection on horizontal pump casings.
F. Provide drains for bases and seals, piped to and discharging into floor drains.
G. Check, align, and certify alignment of base-mounted pumps prior to start-up.
H. Install close-coupled and base-mounted pumps on concrete housekeeping base, with anchor

bolts, set and level, and grout in place.  Refer to Section 033000.
I. Lubricate pumps before start-up.

END OF SECTION
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SECTION 233100
HVAC DUCTS AND CASINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal ductwork.
1.02 REFERENCE STANDARDS

A. ASHRAE (FUND) - ASHRAE Handbook - Fundamentals Most Recent Edition Cited by
Referring Code or Reference Standard.

B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2014.
C. ASTM A480/A480M - Standard Specification for General Requirements for Flat-Rolled

Stainless and Heat-Resisting Steel Plate, Sheet, and Strip 2020a.
D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.
E. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable 2020.

F. 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.

G. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.
H. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric) 2014.
I. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021.
J. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements 2015.
K. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry

Elements 2015.
L. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements 2015.
M. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete Elements

2016.
N. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2018.
O. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking

Operations 2021.
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.
1.03 SUBMITTALS

A. Product Data:  Provide data for duct materials and duct liner.
B. Shop Drawings:  Indicate duct fittings, particulars such as gages, sizes, welds, and

configuration prior to start of work for all duct systems.
C. Project Record Documents:  Record actual locations of ducts and duct fittings.  Record

changes in fitting location and type.  Show additional fittings used.
1.04 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.



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 233100 - 2 HVAC Ducts and Casings

B. Installer Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum 3 years ofdocumented experience.

1.05 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.

PART 2  PRODUCTS
2.01 DUCT ASSEMBLIES

A. Regulatory Requirements:  Construct ductwork to comply with NFPA 90A standards.
B. Ducts:  Galvanized steel (bright or paint grip as indicated), unless otherwise indicated.
C. Low Pressure Supply (System with Cooling Coils):  2 inch w.g. pressure class, galvanized steel.
D. Medium and High Pressure Supply:  4 inch w.g. pressure class, galvanized steel.
E. Return and Relief:  2 inch w.g. pressure class, galvanized steel.
F. General Exhaust:  2 inch w.g. pressure class, galvanized steel.
G. Outside Air Intake:  2 inch w.g. pressure class, galvanized steel.

2.02 MATERIALS
A. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type

B, with G60/Z180 coating.
B. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant.

1. 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.

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

3. For Use With Flexible Ducts:  UL labeled.
4. Manufacturers:

a. Carlisle HVAC Products; Hardcast Iron-Grip 601 Water Based Duct Sealant:
 www.carlislehvac.com/#sle.

b. Or approved equal
C. Hanger Rod:  ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end, or

continuously threaded.
D. 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.
7. Manufacturers:

a. Powers Fasteners, Inc:  www.powers.com/#sle.
b. Or approved equal

2.03 DUCTWORK FABRICATION
A. Fabricate and support in accordance with SMACNA (DCS) and as indicated.
B. 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.

C. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.
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D. Construct T's, 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 air foil
turning vanes of perforated metal with glass fiber insulation.

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

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

G. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA (DCS).
2.04 MANUFACTURED DUCTWORK AND FITTINGS

A. Double Wall Insulated Round Ducts:  Round spiral lockseam duct with galvanized steel outer
wall, perforated galvanized steel inner wall; fitting with solid inner wall.
1. Manufacture in accordance with SMACNA (DCS).
2. Insulation:

a. Thickness:  1 inch.
b. Material:  Fiberglass.

B. Flexible Ducts:  Two ply vinyl film supported by helically wound spring steel wire.
1. Insulation:  Fiberglass insulation with aluminized vapor barrier film.
2. Pressure Rating:  2 inches WG positive and 2 inches WG negative.
3. Maximum Velocity:  4000 fpm.
4. Temperature Range:  Minus 10 degrees F to 160 degrees F.
5. Manufacturers:

a. Hart & Cooley, Inc:  www.hartandcooley.com/#sle.
b. Or approved equal

PART 3  EXECUTION
3.01 INSTALLATION

A. Install, support, and seal ducts in accordance with SMACNA (DCS).
B. Install in accordance with manufacturer's instructions.
C. During construction provide temporary closures of metal or taped polyethylene on open

ductwork to prevent construction dust from entering ductwork system.
D. Flexible Ducts:  Connect to metal ducts with adhesive, draw bands, and tape.
E. Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining.
F. Provide openings in ductwork where required to accommodate thermometers and controllers.

 Provide pilot tube openings where required for testing of systems, complete with metal can
with spring device or screw to ensure against air leakage.  Where openings are provided in
insulated ductwork, install insulation material inside a metal ring.

G. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

H. Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with crimp
in direction of air flow.

I. Use double nuts and lock washers on threaded rod supports.
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. Connect diffusers to low pressure ducts directly or with 6 feet maximum length of flexible duct

held in place with strap or clamp.
L. At exterior wall louvers, seal duct to louver frame.

3.02 CLEANING
END OF SECTION
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SECTION 233300
AIR DUCT ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air turning devices/extractors.
B. Duct access doors.
C. Duct test holes.
D. Flexible duct connections.
E. Volume control dampers.
F. Miscellaneous products:

1. Internal strut end plugs.
2. Duct opening closure film.

1.02 REFERENCE STANDARDS
A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2018.
B. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking

Operations 2021.
C. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2005 (Revised 2009).

1.03 SUBMITTALS
A. 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.

B. Shop Drawings:  Indicate for shop fabricated assemblies including volume control dampers,
duct access doors, and duct test holes.

C. Manufacturer's Installation Instructions:  Provide instructions for fire dampers and combination
fire and smoke dampers.

D. Project Record Drawings:  Record actual locations of access doors and test holes.
1.04 QUALITY ASSURANCE

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

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

1.05 DELIVERY, STORAGE, AND HANDLING
A. Protect dampers from damage to operating linkages and blades.

PART 2  PRODUCTS
2.01 AIR TURNING DEVICES/EXTRACTORS

A. Manufacturers:
1. Carlisle HVAC Products:  www.carlislehvac.com/#sle.
2. Elgen Manufacturing:  www.elgenmfg.com.
3. Krueger:  www.krueger-hvac.com.
4. Ruskin Company:  www.ruskin.com.
5. Titus:  www.titus-hvac.com.
6. Ward Industries by Commercial Products Group of Hart & Cooley, Inc:  www.wardind.com.
7. Or approved equal

B. Multi-blade device with blades aligned in short dimension; steel construction; with individually
adjustable blades, mounting straps.
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2.02 DUCT ACCESS DOORS
A. Manufacturers:

1. Acudor Products Inc:  www.acudor.com.
2. Elgen Manufacturing:  www.elgenmfg.com.
3. Nailor Industries Inc:  www.nailor.com.
4. Ruskin Company:  www.ruskin.com.
5. SEMCO Incorporated:  www.semcohvac.com.
6. Ward Industries by Commercial Products Group of Hart & Cooley, Inc:  www.wardind.com.
7. Or approved equal

B. Fabrication:  Rigid and close-fitting of galvanized steel with sealing gaskets and quick fastening
locking devices.  For insulated ducts, install minimum 1 inch thick insulation with sheet metal
cover.
1. Less Than 12 inches Square:  Secure with sash locks.
2. Up to 18 inches Square:  Provide two hinges and two sash locks.
3. Up to 24 by 48 inches:  Three hinges and two compression latches with outside and inside

handles.
4. Larger Sizes:  Provide an additional hinge.

C. Access doors with sheet metal screw fasteners are not acceptable.
2.03 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.

B. Permanent Test Holes:  Factory fabricated, air tight flanged fittings with screw cap.  Provide
extended neck fittings to clear insulation.
1. Manufacturers:
2. Carlisle HVAC Products:  www.carlislehvac.com/#sle.

2.04 FLEXIBLE DUCT CONNECTIONS
A. Manufacturers:

1. Carlisle HVAC Products:  www.carlislehvac.com/#sle.
2. Elgen Manufacturing:  www.elgenmfg.com/#sle.
3. Or approved equal

B. Fabricate in accordance with SMACNA (DCS) and as indicated.
C. Flexible Duct Connections:  Fabric crimped into metal edging strip.

1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A,
minimum density 30 oz per sq yd.
a. Net Fabric Width:  Approximately 3 inches wide.

2. Metal:  3 inches wide, 24 gage, 0.0239 inch thick galvanized steel.
D. Leaded Vinyl Sheet:  Minimum 0.55 inch thick, 0.87 lbs per sq ft, 10 dB attenuation in 10 to

10,000 Hz range.
E. Maximum Installed Length:  14 inch.

2.05 VOLUME CONTROL DAMPERS
A. Manufacturers:

1. Louvers & Dampers, Inc:  www.louvers-dampers.com/#sle.
2. Nailor Industries Inc:  www.nailor.com/#sle.
3. Ruskin Company:  www.ruskin.com/#sle.
4. Greenheck.
5. Or approved equal

B. Fabricate in accordance with SMACNA (DCS) and as indicated.
C. Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 by 72

inch.  Assemble center and edge crimped blades in prime coated or galvanized channel frame
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with suitable hardware.
1. Blade:  18 gage, 0.0478 inch, minimum.

D. 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.
1. Manufacturers:

a. Carlisle HVAC Products:  www.carlislehvac.com/#sle.
b. Elgen Manufacturing Company, Inc; Snap-in Bushing:  www.elgenmfg.com/#sle.
c. Or approved equal

E. 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.
4. Manufacturers:

a. Carlisle HVAC Products:  www.carlislehvac.com/#sle.
b. Or approved equal

2.06 MISCELLANEOUS PRODUCTS
A. Internal Strut End Plugs:  Combination end-mounting and sealing plugs for metal conduit used

as internal reinforcement struts for metal ducts; plug crimped inside conduit with outside
gasketed washer seal.
1. Manufacturers:

a. Carlisle HVAC Products:  www.carlislehvac.com/#sle.
b. Or approved equal

B. Duct Opening Closure Film:  Mold-resistant, self-adhesive film to keep debris out of ducts
during construction.
1. Thickness:  2 mils.
2. High tack water based adhesive.
3. UV stable light blue color.
4. Elongation Before Break:  325 percent, minimum.
5. Manufacturers:

a. Carlisle HVAC Products:  www.carlislehvac.com/#sle.
b. Or approved equal

PART 3  EXECUTION
3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.
3.02 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS).  Refer to Section 233100 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 access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated. Provide minimum 8 by 8 inch size for hand access,  size for shoulder access, and as
indicated.  Provide 4 by 4 inch for balancing dampers only.  Review locations prior to
fabrication.

D. Provide duct test holes where indicated and required for testing and balancing purposes.
E. At fans and motorized equipment associated with ducts, provide flexible duct connections

immediately adjacent to the equipment.
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F. At equipment supported by vibration isolators, provide flexible duct connections immediately
adjacent to the equipment.

G. Provide balancing dampers at points on supply, return, and exhaust systems where branches
are taken from larger ducts as required for air balancing.  Install minimum 3 duct widths from
duct take-off.

H. 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 233423
HVAC POWER VENTILATORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Upblast roof exhausters.
1.02 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 300 - Reverberant Room Method for Sound Testing of Fans 2014.
F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data 2014.
G. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
H. UL 705 - Power Ventilators Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:  Coordinate the installation of fans with size, location and installation of service

utilities.
B. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious

manner.
1.04 SUBMITTALS

A. Product Data:  Provide data on fans and accessories including fan curves with specified
operating point clearly plotted, power, RPM, sound power levels at rated capacity, and
electrical characteristics and connection requirements.

B. Manufacturer's Instructions:  Indicate installation instructions.
C. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare

parts list, and wiring diagrams.
1.05 QUALITY ASSURANCE

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

1.06 FIELD CONDITIONS
A. Permanent ventilators may not be used for ventilation during construction.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Greenheck Fan Corporation; [______]:  www.greenheck.com/#sle.
B. Loren Cook Company; [______]:  www.lorencook.com/#sle.
C. PennBarry, Division of Air System Components; [______]:  www.pennbarry.com/#sle.
D. Or approved equal

2.02 POWER VENTILATORS - GENERAL
A. Static and Dynamically Balanced:  AMCA 204 - Balance Quality and Vibration Levels for Fans.
B. Performance Ratings:  Determined in accordance with AMCA 210 and bearing the AMCA

Certified Rating Seal.
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C. Sound Ratings:  AMCA 301, tested to AMCA 300 and bearing AMCA Certified Sound Rating
Seal.

D. Fabrication:  Comply with AMCA 99.
E. UL Compliance:  UL listed and labeled, designed, manufactured, and tested in accordance with

UL 705.
F. Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for

the purpose specified and indicated.
G. Enclosed Safety Switches:  Comply with NEMA 250.

2.03 ROOF EXHAUSTERS
A. Fan Unit:  V-belt or direct driven as indicated, with spun aluminum housing; resilient mounted

motor; 1/2 inch mesh, 0.62 inch thick aluminum wire birdscreen; square base to suit roof curb
with continuous curb gaskets.

B. Backdraft Damper:  Gravity actuated, aluminum multiple blade construction, felt edged with
offset hinge pin, nylon bearings, blades linked, and line voltage motor drive, power open, spring
return.

C. Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and
adjustable pitch motor sheave selected so required rpm is obtained with sheaves set at mid-
position; fan shaft with self-aligning pre-lubricated ball bearings.

2.04 UPBLAST ROOF EXHAUSTERS
A. Manufacturers:

1. Greenheck Fan Corporation; [______]:  www.greenheck.com/#sle.
2. Or approved equal

B. Direct Drive Fan:
1. Fan Wheel:

a. Type:  Non-overloading, backward inclined centrifugal.
2. Housing:

a. Rigid internal support structure.
b. One-piece fabricated or fully welded curb-cap base to windband for leak proof

construction.
c. Provide breather tube for fresh air motor cooling and wiring.

C. Shafts and Bearings:
1. Fan Shaft:

a. Ground and polished steel with anti-corrosive coating.
b. First critical speed at least 25 percent over maximum cataloged operating speed.

2. Bearings:
a. Permanently sealed or pillow block type.
b. Minimum L10 life in excess of 100,000 hours (equivalent to L50 average life of

500,000 hours), at maximum cataloged operating speed.
c. 100 percent factory tested.

D. Drive Assembly:
1. Belts, pulleys, and keys oversized for a minimum of 150 percent of driven horsepower.
2. Belts:  Static free and oil resistant.
3. Fully machined cast iron type, keyed and securely attached to the wheel and motor shafts.
4. Motor pulley adjustable for final system balancing.
5. Readily accessible for maintenance.

E. Drain Trough:  Allows for single-point drainage of water, grease, and other residues.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
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B. Extend ducts to roof exhausters into roof curb.  Counterflash duct to roof opening.
C. Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and as indicated.

END OF SECTION
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SECTION 233700
AIR OUTLETS AND INLETS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Diffusers.
B. Registers/grilles.

1.02 REFERENCE STANDARDS
A. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Inlets 2006

(Reaffirmed 2011).
B. SMACNA (ASMM) - Architectural Sheet Metal Manual 2012.

1.03 SUBMITTALS
A. 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.

B. Project Record Documents:  Record actual locations of air outlets and inlets.
1.04 QUALITY ASSURANCE

A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of experience.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metalaire, a brand of Metal Industries Inc:  www.metalaire.com/#sle.
B. Price Industries:  www.price-hvac.com/#sle.
C. Titus:  www.titus-hvac.com.
D. Or approved equal

2.02 RECTANGULAR CEILING DIFFUSERS
A. Type:  As scheduled
B. Connections:  Round.
C. Frame:  Provide inverted T-bar type.
D. Fabrication:  Steel with baked enamel finish.
E. Color:  white.
F. Accessories:  Provide radial opposed blade volume control damper; removable core and

equalizing grid with damper adjustable from diffuser face.
2.03 CEILING EXHAUST AND RETURN REGISTERS/GRILLES

A. Type:  Streamlined blades, 3/4 inch minimum depth, 3/4 inch maximum spacing, with blades
set at 45 degrees, horizontal face, full louvered face.

B. Frame:  1-1/4 inch margin with T-bar mounting and filter frame.
C. Fabrication:  Steel with 20 gage, 0.0359 inch minimum frames and 22 gage, 0.0299 inch

minimum blades, steel and aluminum with 20 gage, 0.0359 inch minimum frame, or aluminum
extrusions, with factory baked enamel finish.

D. Color:  white.
E. Damper:  Integral, gang-operated, opposed blade type with removable key operator, operable

from face.
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2.04 WALL EXHAUST AND RETURN REGISTERS/GRILLES
A. Type:  Heavy Duty Streamlined blades, 3/4 inch minimum depth, 3/4 inch maximum spacing,

with spring or other device to set blades, horizontal face.
B. Frame:  1-1/4 inch margin with concealed mounting.
C. Fabrication:  Steel frames and blades, with factory baked enamel finish.
D. Color:  As indicated on the drawings.

2.05 DOOR GRILLES
A. Type:  V-shaped louvers of 20 gage, 0.0359 inch thick steel, 1 inch deep on 1/2 inch centers.
B. Frame:  20 gage, 0.0359 inch steel with auxiliary frame to give finished appearance on both

sides of door, with factory prime coat finish.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Comply with SMACNA (ASMM) for flashing/counter-flashing of roof penetrations and supports

for roof curbs and roof mounted equipment.
C. Check location of outlets and inlets and make necessary adjustments in position to conform

with architectural features, symmetry, and lighting arrangement.
D. Install diffusers to ductwork with air tight connection.
E. 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.
F. Paint ductwork visible behind air outlets and inlets matte black.  Refer to Section 099123.

END OF SECTION
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SECTION 234000
HVAC AIR CLEANING DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Disposable panel filters.
1.02 REFERENCE STANDARDS

A. AHRI 851 (SI) - Performance Rating of Commercial and Industrial Air Filter Equipment 2013.
B. UL 900 - Standard for Air Filter Units Current Edition, Including All Revisions.

1.03 SUBMITTALS
A. Product Data:  Provide data on filter media, filter performance data, filter assembly and filter

frames, dimensions, motor locations and electrical characteristics and connection requirements.
B. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Extra Filters:  One set of each type and size.
PART 2  PRODUCTS
2.01 FILTER MANUFACTURERS

A. American Filtration Inc:  www.americanfiltration.com/#sle.
B. AAF International/American Air Filter:  www.aafintl.com/#sle.
C. The Camfil Group:  www.camfilfarr.com/#sle.
D. Or approved equal

2.02 PERFORMANCE REQUIREMENTS
A. Comply with the rating requirements in AHRI 851 (SI).

2.03 DISPOSABLE PANEL FILTERS
A. Media:  UL 900 Class 2, fiber blanket, factory sprayed with flameproof, non-drip, non-volatile

adhesive.
1. Thickness:  2 inch.

B. Performance Rating:
1. Face Velocity:  500 FPM.
2. Initial Resistance:  0.10 inch WG.
3. Recommended Final Resistance:  0.50 inches WG.

C. Casing:  Cardboard frame.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install air cleaning devices in accordance with manufacturer's instructions.
B. Prevent passage of unfiltered air around filters with felt, rubber, or neoprene gaskets.
C. Do not operate fan system until filters (temporary or permanent) are in place.  Replace

temporary filters used during construction and testing, with clean set.
END OF SECTION
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SECTION 235216
CONDENSING BOILERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Manufactured units.
B. Boiler construction.
C. Boiler trim.
D. Fuel burning system.
E. Factory installed controls.

1.02 RELATED REQUIREMENTS
A. Section 033000 - Cast-in-Place Concrete.
B. Section 230913 - Instrumentation and Control Devices for HVAC.
C. Section 232114 - Hydronic Specialties.
D. Section 232123 - Hydronic Pumps.
E. Section 232500 - HVAC Water Treatment.
F. Section 235100 - Breechings, Chimneys, and Stacks.
G. Section 260583 - Wiring Connections:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS
A. AHRI Directory of Certified Product Performance - Air-Conditioning, Heating, and Refrigeration

Institute (AHRI) Current Edition.
B. ANSI Z21.13 - American National Standard for Gas-Fired Low-Pressure Steam and Hot Water

Boilers 2017.
C. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings

Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

D. ASHRAE Std 103 - Methods of Testing for Annual Fuel Utilization Efficiency of Residential
Central Furnaces and Boilers 2017, with Errata (2019).

E. NBBI Manufacturer and Repair Directory - The National Board of Boiler and Pressure Vessel
Inspectors (NBBI) Current Edition.

F. NFPA 54 - National Fuel Gas Code 2018.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Sequencing:  Ensure that utility connections are achieved in an orderly and expeditious
manner.

1.05 SUBMITTALS
A. Product Data:  Provide data indicating general assembly, components, controls, safety controls,

and wiring diagrams with electrical characteristics and connection requirements, and service
connections.

B. Manufacturer's Installation Instructions:  Indicate assembly, support details, connection
requirements, and include start up instructions.

C. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating
instructions, cleaning procedures, replacement parts list, and maintenance and repair data.

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

E. Software:  Copy of software provided under this section.
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1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect boilers from damage by leaving factory inspection openings and shipping packaging in
place until final installation.

1.08 WARRANTY
A. Provide a five year warranty to include coverage for heat exchanger.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Natural Gas, Propane, or Combination Natural Gas/Propane for Indoor Applications:
1. Lochinvar LLC; [_______]:  www.lochinvar.com/#sle.

2.02 MANUFACTURED UNITS
A. Factory assembled, factory fire-tested, self-contained, readily transported unit ready for

automatic operation except for connection of  water,  fuel, electrical, and vent services.
B. Unit:  Metal membrane wall, water or fire tube, condensing boiler on integral structural steel

frame base with integral fuel burning system, firing controls, boiler trim, insulation, and
removable jacket, suitable for indoor application.

C. Annual Fuel Utilization Efficiency (AFUE) in accordance with ASHRAE 103:  0.95.
2.03 BOILER CONSTRUCTION

A. Conform to the minimum requirements of ANSI Z21.13, ASME BPVC-IV, ANSI Z21.13, and
ASME BPVC-IV for construction of boilers.

B. Assembly to bear the ASME "H" stamp and comply with the efficiency requirements of the
latest edition of ASHRAE Std 90.1 I-P.

C. Required Directory Listings:
1. AHRI Directory of Certified Product Performance - Air-Conditioning, Heating, and

Refrigeration Institute (AHRI); current edition at www.ahrinet.org.
2. NBBI Manufacturer and Repair Directory - The National Board of Boiler and Pressure

Vessel Inspectors (NBBI); current edition at www.nationalboard.org.
D. Heat Exchanger:  Construct with materials that are impervious to corrosion where subject to

contact with corrosive condensables.
E. Provide adequate tappings, observation ports, removable panels, and access doors for entry,

cleaning, and inspection.
F. Insulate casing with insulation material, protected and covered by heavy-gage metal jacket.
G. Factory apply boiler base and other components, that are subject to corrosion, with durable,

acrylic, powder coated, or painted finish.
2.04 BOILER TRIM

A. ASME rated pressure relief valve.
B. Flow switch.
C. Electronic Low Water Cut-off:  Complete with test light and manual reset button to automatically

prevent firing operation whenever boiler water falls below safe level.
D. Temperature and pressure gage.
E. Pressure Switches:

1. High gas pressure.
2. Low gas pressure.
3. Air pressure.
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F. Manual reset high limit.
G. Boiler Pump (where required by boiler design):

1. Primary pump, factory supplied and sized for field installation to ensure minimum,
continuous circulation through boiler.

2. Where pump is not provided by boiler manufacturer, provide pump in accordance with
boiler manufacturer's recommendations.

3. Pump time delay.
2.05 FUEL BURNING SYSTEM

A. Provide forced draft automatic burner or pulse combustion, integral to boiler, designed to burn
natural gas, and maintain fuel-air ratios automatically.
1. Combustion Air Filter:  Protects fuel burning system from debris.

B. Gas Train:  Plug valve, safety gas valve, gas-air ratio control valve, and pressure regulator
controls air and gas mixture.

C. Intakes:  Combustion air intake capable of accepting free mechanical room air or direct outside
air through a sealed intake pipe

2.06 FACTORY INSTALLED CONTROLS
A. Option for internal or external (0-10) VDC control.
B. Temperature Controls:

1. Automatic reset type to control fuel burning system on-off and firing rate to maintain
temperature.

2. Manual reset type to control fuel burning system to prevent boiler water temperature from
exceeding safe system water temperature.

3. Low-fire start time delay relay.
C. Electronic PI setpoint/modulation control system.
D. Microprocessor-based, fuel/air mixing controls.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install boiler and provide connection of natural gas service in accordance with requirements of

NFPA 54 and applicable codes.
C. Install boiler on concrete housekeeping base, sized minimum of 4 inches larger than boiler

base in accordance with Section 033000.
D. Coordinate factory installed controls with Section 230913.
E. Coordinate provisions for water treatment in accordance with Section 232500.
F. Pipe relief valves to nearest floor drain.
G. Pipe cooled condensate produced by the combustion process from the boiler condensate

connection and/or flue stack with suitable piping material to neutralizer prior to discharging into
nearest floor drain.

H. Install primary boiler pump in accordance with Section 232123.
I. Provide piping connection and accessories in accordance with Section 232114.
J. Provide for connection to electrical service in accordance with Section 260583.
K. Vent combustion fumes in accordance with manufacturer's recommendations.  Refer to Section

235100.
3.02 CLOSEOUT ACTIVITIES

A. Demonstrate proper operation of equipment to Owner's designated representative.
B. Training:  Train Owner's personnel on operation and maintenance of system.
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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:  Manufacturer's training personnel.
4. Location:  At project site.

END OF SECTION
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SECTION 236426
ROTARY-SCREW WATER CHILLERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Factory-assembled packaged chiller.
B. Charge of refrigerant and oil.
C. Controls and control connections.
D. Chilled water connections.
E. Electrical power connections.

1.02 RELATED REQUIREMENTS
A. Section 033000 - Cast-in-Place Concrete:  Concrete housekeeping pads.
B. Section 230513 - Common Motor Requirements for HVAC Equipment.
C. Section 230593 - Testing, Adjusting, and Balancing for HVAC.
D. Section 230800 - Commissioning of HVAC.
E. Section 230923 - Direct-Digital Control System for HVAC.
F. Section 230993 - Sequence of Operations for HVAC Controls.
G. Section 232113 - Hydronic Piping.
H. Section 232114 - Hydronic Specialties.
I. Section 260583 - Wiring Connections.

1.03 REFERENCE STANDARDS
A. AHRI 550/590 (I-P) - Performance Rating of Water-chilling and Heat Pump Water-heating

Packages Using the Vapor Compression Cycle 2020.
B. ASHRAE Std 15 - Safety Standard for Refrigeration Systems and Designation and

Classification of Refrigerants  2019, with Errata (2020).
C. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings

Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

D. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules for
Construction of Pressure Vessels 2019.

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
F. NEMA MG 1 - Motors and Generators 2018.
G. UL 1995 - Heating and Cooling Equipment Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. Product Data:  Provide rated capacities, weights, specialties and accessories, electrical

requirements and wiring diagrams.
B. Shop Drawings:  Indicate components, assembly, dimensions, weights and loadings, required

clearances, and location and size of field connections. Indicate equipment, piping and
connections, valves, strainers, and thermostatic valves required for complete system.

C. Manufacturer's Certificate:  Certify that components furnished but not produced by
manufacturer meet or exceed manufacturer's requirements.

D. Manufacturer's Performance Data:  Indicate energy input versus cooling load output from 0 to
100 percent of full load at specified and minimum condenser water temperature for water-
cooled chillers and at specified and minimum outdoor air temperature for air-cooled chillers.

E. Manufacturer's Instructions:  Submit manufacturer's complete installation instructions.
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F. Sustainable Design Documentation:  Submit manufacturer's product data on refrigerant used,
showing compliance with specified requirements.

G. Operation and Maintenance Data:  Include start-up instructions, maintenance data, parts lists,
controls, and accessories; include trouble-shooting guide.

H. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in Owner's
name and registered with manufacturer.

I. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Refrigerant:  One container.
2. Extra Lubricating Oil:  One container.

1.05 WARRANTY
A. Manufacturer's Warranty:  Provide minimum five year warranty to include coverage for

materials only for compressor.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Trane, a brand of Ingersoll Rand; [______]:  www.trane.com/#sle.
B. Or approved equal

2.02 CHILLER APPLICATIONS
A. Chiller CH-1:  Air-Cooled.

1. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero and
global warming potential (GWP) of less than 50.

2. Evaporator:
a. Fouling Factor:  0.0001.

3. Packaged Air-Cooled Condenser:
2.03 CHILLERS

A. Chillers:  Factory assemble and test chiller consisting of compressor(s), compressor motor(s),
motor starter(s) or variable frequency drives as indicated, evaporator, condenser, enclosure,
refrigeration circuits(s) and specialties, interconnecting piping, microprocessor-based controls,
readouts, and diagnostics.
1. Rating:  AHRI 550/590 (I-P).
2. Safety:  ASHRAE Std 15 and UL 1995.
3. Construction & Testing:  ASME BPVC-VIII-1.
4. Products Requiring Electrical Connection:  Listed and classified by Underwriters

Laboratories Inc. as suitable for the purpose specified and indicated.
5. Energy Efficiency:  ASHRAE Std 90.1.
6. Enclosures:

a. Chiller Structural Framing:
1) Mount structural steel on welded steel base.
2) Factory apply hot-dip galvanized finish.

b. Steel Chiller Cabinets:
1) Factory apply baked on enamel finish.

c. Steel Control Panels:
1) Factory apply baked on powder paint or applied corrosion resistant paint prior to

assembly.
2) Provide gasketing and weather-proofing to panels with fully opening doors

 containing starters or variable frequency drives, terminal blocks, through-the-
door type disconnects and circuit breaker with lockable handles indicating
"power-on" or "power-off".

3) Provide door stays.
d. Electrical Equipment:  NEMA 250.

7. Motors:  NEMA MG 1.  See Section 230513 for additional requirements.
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2.04 COMPRESSORS AND EVAPORATOR
A. Compressors:  Rotary-screw type.

1. Unit:  Semi-hermetic type with two, direct drive compressors with multiple independent
refrigeration circuit(s), internal muffler, discharge, check, suction, and [________] service
valves.

2. Oil Lubrication System:  Positive pressure system, oil heater, oil separator, check valves,
solenoid valves, and filtration devices.

3. Valves:  Check valves in compressor discharge.
4. Capacity Reduction System:  Load/unload valve control down to 20 percent of full load

without the activation of hot gas by-bass.
5. Motor:  3600 rpm, suction gas-cooled, hermetically sealed, squirrel cage induction with

starter.
B. Evaporator:  Shell and tube type.

1. Three pass type, with three independent refrigeration circuits.
2. Shell, Removable Heads and Tube Support Sheets:  Carbon steel.
3. Tubes:  Mechanically expand and fasten, seamless, externally or internally enhanced,

copper tubes into intermediate tube support sheets along the length of shell to avoid
contact and relative motion between tubes with the capability of being cleanable.

4. Tube Size:  1.0 inches diameter.
5. Comply with ASME BPVC-VIII-1 as applicable.
6. Refrigerant Working-Side Pressure Rating:  200 psig.
7. Water Working-Side Pressure Rating:  150 psig.
8. Connections:  Flanged and designed for 150 psig waterside working pressure.

C. Insulation for All Cold Surfaces:
1. Factory install on shell and all other cold surfaces.
2. 0.75 inches minimum thick, closed cell, expanded polyvinyl chloride flexible foam

insulation with a maximum K value of 0.28.
D. Provide vents and water drain connections.
E. Provide fittings for temperature control sensors.
F. Freeze Protection: Provide evaporator heater with thermostat to protect from freezing at

ambient temperatures down to minus 20 degrees F.
2.05 AIR-COOLED CONDENSER AND FANS

A. Heat Exchanger:
1. Tubes:  Round.
2. Arrangement:  Two pass.
3. Mechanically bond aluminum fins to internally enhanced, seamless copper tubing and

protect with corrosion resistant materials or coatings.
4. Clean, dehydrate and test.
5. Leak Test:  506 psig.
6. Seal:  Nitrogen holding charge.

B. Coil Guards:  Provide expanded metal with lint screens. Provide coil protection for shipping by
enclosing entire condenser coil with heavy plastic to prevent inadvertent damage to coil during
shipping or rigging.

C. Fans and Motors:
1. Fans:  Dynamically balance propeller type, direct drive fans of reinforced polymer

corrosion resistant construction and equip with sealed, permanently lubricated ball
bearings.

2. Discharge Fan Guards:  Coated steel wire.
3. Discharge Direction:  Vertical.
4. Motors:  Totally enclosed, high efficiency, suitable for outdoor use, three phase,

permanent split capacitor, single speed with internal overload protection.
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2.06 REFRIGERATION CIRCUITS
A. Provide two independent refrigeration circuit(s) with two compressor(s) per circuit.
B. Minimum Refrigerant Specialties per Circuit:

1. Isolation and service valves for refrigerant removal and charging.
2. Removable-core filter driers.
3. ASHRAE Std 15 compliant relief valves.
4. Liquid line sight glass with moisture indicator.
5. Refrigerant expansion valves or metering devices.
6. Complete operating charge of both refrigerant and oil.

2.07 STARTERS AND DRIVES
A. Starters:  Design unit mounted, across-the-line starter to operate in temperatures up to 104

degrees F.
1. Provide incoming line provisions for aluminum, mechanical type incoming line lugs based

on the number and cable sizes shown on drawings.
2. Provide properly sized, double break main contacts with weld resistant silver cadmium

faces and low resistance auxiliary interlocks with palladium silver contacts for interlocks
that interface with control panel.

3. Provide control power transformer with fused primary, secondary, and current
transformers of the proper size, ratio and burden capacity.

4. Provide control relays to interface with control panel.
5. Wiring:

a. Type MTW copper stranded 90 degree C for power and control wiring.
b. 14 gauge, 0.0641 inch, minimum, for control wiring.

6. Motor Protection System Attributes:
a. Three phase overload protection.
b. Startup overload protection.
c. Phase imbalance, loss and reversal.
d. Low voltage.
e. Distribution fault protection.

2.08 MICROPROCESSOR-BASED, PROPORTIONAL AND INTEGRAL CONTROLLER
A. Control Components for Preventing Shutdown:

1. Provide high pressure limit with indicating light for each compressor, set lower than factory
pressure switch to automatically unload compressor and prevent nuisance high pressure
condenser control trip.

2. Provide one protector with indicating light for each compressor, with current limit set point
of 120 percent of compressor running load amperage to automatically unload compressor
preventing over-current trip.

3. Provide low refrigerant limit to automatically unload each compressor preventing a low
evaporator temperature trip.

B. Chiller Operation in Abnormal Operating Conditions:
1. Unloaded Running:  Adequate chilled water production.
2. Trip-out Limit Reached:  Chiller goes off-line and manual reset is required for continued

operation.
C. Control Panel Display:

1. Evaporator pressure.
2. Condenser refrigerant pressure.
3. Entering and leaving evaporator water temperature.
4. Chilled water set-point.
5. Electrical 3 phase current limit and percent RLA setpoint.
6. Electrical 3 phase amp draw.
7. Chiller operating mode.
8. Condenser refrigerant temperature.
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9. Elapsed time and number of starts counter.
10. Chiller compressor run status relay.
11. Minimum of 20 diagnostics with time and date stamp.
12. Identification of the fault, date, time and operating mode at time of occurrence, type of

reset required, and help message.
D. Points for BAS Control and Monitoring:

1. Relay output energized upon detecting a fault requiring manual reset.
2. Relay output energized whenever unit is operating in a limit mode for an extended period

of time.
3. Analog input to control leaving chilled water temperature set-point based upon a 4-20ma

or 0-10 VDC signal from the building automation system.
4. Programmable soft during pull-down period via ramped current limit or fully adjustable,

temperature pull-down rate.
5. Leaving chilled water reset based upon return water temperature.
6. Provide RS-232 for printer interface.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Align chiller package on steel or concrete foundations.
C. Install units on vibration isolators.
D. Connect to electrical service.
E. Connect to chilled water piping.
F. Arrange piping for easy dismantling to permit tube cleaning and removal.

3.02 MANUFACTURER'S FIELD SERVICES
A. Perform factory startup of the chiller by factory trained and authorized servicing technicians

confirming equipment has been correctly installed prior to equipment becoming operational and
covered under the manufacturer's warranty.

B. Supply initial charge of refrigerant and oil if not completely factory charged.
C. Demonstrate system operations and verify specified performance.

3.03 CLOSEOUT ACTIVITIES
A. Training:  Train Owner's personnel on operation and maintenance of system.

1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

2. Provide minimum of two hours of training.
3. Location:  At project site.

END OF SECTION
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SECTION 237314
AIR HANDLING UNITS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Indoor air handling units
1.02 REFERENCES

A. AFBMA 9 - Load Ratings and Fatigue Life for Ball Bearings
B. AMCA 99 - Standards Handbook
C. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes
D. AMCA 300 - Test Code for Sound Rating Air Moving Devices
E. AMCA 500 - Test Methods for Louver, Dampers, and Shutters
F. AHRI 410 - Forced-Circulation Air-Cooling and Air Heating Coils
G. AHRI 430 - Central-Station Air-Handling Units
H. AHRI 435 - Application of Central-Station Air Handling Units
I. ASTMB117 - Standard Practice for Operating Salt Spray Apparatus
J. NEMA MG1 - Motors and Generators
K. NFPA 70 - National Electrical Code
L. SMACNA - HVAC Duct Construction Standards - Metal and Flexible
M. UL 723 - Test for Surface Burning Characteristics of Building Materials
N. UL 900 - Test Performance of Air Filter Units.
O. UL 1995 - Standard for Heating and Cooling Equipment
P. UL 94 - Test for Flammability of Plastic Materials for Parts in Devices and Appliances
Q. IBC 2000, 2003 - International Building Code
R. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating Systems
S. NFPA 5000 - Building Construction and Safety Code T
T. ASHRAE 90.1 Energy Code
U. AHRI Standard 1060 - Rating Air-to-Air Heat Exchangers for Energy Recovery Ventilation

Equipment.
V. GSA 2003 Facilities Standard - 5.9 HVAC Systems and Components

1.03 SUBMITTALS
A. Shop Drawings: Indicate assembly, unit dimensions, weight loading, required clearances,

construction details, field connection details, and electrical characteristics and connection
requirements. Computer generated fan curves for each air handling unit shall be submitted with
specific design operating point noted. A computer-generated psychometric chart shall be
submitted for each cooling coil with design points and final operating point clearly noted. Sound
data for discharge, radiated and return positions shall be submitted by octave band for each
unit. Calculations for required base rail heights to satisfy condensate trapping requirements of
cooling coil shall be included.

B. Product Data:
1. Provide literature that indicates dimensions, weights, capacities, ratings, fan performance,

and electrical characteristics and connection requirements.
2. Provide data of filter media, filter performance data, filter assembly, and filter frames.

C. Manufacturer’s Installation Instructions.
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1.04 QUALIFICATIONS
A. Manufacturers specializing in manufacturing Air Handling Units specified in this section must

prove minimum five years documented experience and issue a complete catalog on total
product.

1.05 SAFETY AGENCY LISTED & CERTIFICATION
A. Air handling units shall be cETLus safety listed that conforms to UL Standard 1995.
B. Air handling unit water heating & cooling coils shall be certified in accordance with the forced

circulation air cooling and air heating coils certification program, which is based on AHRI
Standard 410.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, protect and handle products to site.
B. Accept products on site in factory-fabricated protective containers, with factory-installed

shipping skids. Inspect for damage.
C. Store in clean dry place and protect from weather and construction traffic. Handle carefully to

avoid damage to components, enclosures, and finish.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. The following manufacturers are acceptable for use provided all specified capacities are met
and all sizes, electrical characteristics, motor types, features, accessories, etc. are available
and equal to the specified units. The design will not be modified to accomodate a particular
manufacturer.
1. Daikin as basis of design
2. Trane
3. Carrier

B. No substitutions will be permitted.
C. Both Air Handling Units and Fan Coil Units (Section 238103) shall be provided by the same

manufacturer.
2.02 GENERAL DESCRIPTION

A. Configuration: Fabricate as detailed on drawings.
B. IBC Certification

1. All components included herein are designed, manufactured and independently tested,
rated and certified to meet the seismic compliance standards of the 2009 International
Building Code. Components designated for use in systems that are life safety, toxic, high
hazard, combustible or flammable shall meet the on line, anchorage and load path
requirements for life safety as defined in IBC sections 1621.1.6, 1621.3.3, 1707.7.2, and
IBC Commentary, Volume II, section 1621.1.6, IBC notes pertaining to the release of
hazardous material. All components used as part of a system other than the above shall
meet as a minimum, all load path and anchorage standards for components as outlined in
IBC section 1621.3.3 & 1707.7.2.

2. Manufacturer’s submittals shall include.
a. Certificate of Compliance from the Independent Certifying Agency clearly indicating

that components supplied on this project are included in the component
manufacturer’s Certificate of Compliance.

b. Clear installation instructions including all accessory components that are part of the
overall component installation.

2.03 UNIT CONSTRUCTION
A. Fabricate unit with 16 gauge channel posts and panels secured with mechanical fasteners. All

panels, access doors, and ship sections shall be sealed with permanently applied bulb-type
gasket. Shipped loose gasketing is not allowed.
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1. Panels and access doors shall be constructed as a 2-inch (50-mm) nominal thick; thermal
broke double wall assembly, injected with foam insulation for an R-value of not less than
R-13. The outer panel shall be constructed of G90 galvanized 18-gauge steel. The inner
liner shall be constructed of G90 galvanized steel.

2. Panel deflection shall not exceed L/240 ratio at 125% of design static pressure, maximum
positive or negative 8 inches of static pressure. Deflection shall be measured at the
midpoint of the panel height.

3. Panel assembly shall meet UL standard 1995 for fire safety. Panel assembly shall comply
with the material requirements of NFPA 90A.

4. The casing leakage rate shall not exceed 0.50 cfm per square foot of casing surface area
at design static pressure up to a maximum of +5" w.c. in positive pressure sections and
-6" w.c. in negative pressure sections (.0025 m3/s per square meter of cabinet area at
1.24 kPa static pressure).

5. Module to module assembly shall be accomplished with an overlapping, full perimeter,
insulated, internal splice joint sealed with bulb type gasketing on both mating modules to
minimize on-site labor and meet indoor air quality standards.

6. Entire unit shall have a 8-inch full perimeter base rail for structural rigidity and condensate
trapping. The following calculation shall determine the required height of the baserail to
allow for adequate drainage.

B. Access Doors shall be flush mounted to cabinetry, with minimum of two six inch long stainless
steel piano-type hinges, latch and full size (4.5" minimum) handle assembly (provide inspection
window for fan section). Door shall swing outward for unit sections under negative pressure
(inward for unit sections under positive pressure). Doors limited from swinging inward (such as
side access filter sections) on positive pressure sections, shall have a secondary latch to
relieve pressure and prevent injury upon access.

C. Construct drain pans from stainless steel with cross break and double sloping pitch to drain
connection. Provide drain pans under cooling coil section. Drain connection centerline shall be
a minimum of 3" above the base rail to aid in proper condensate trapping. Drain connections
that protrude from the base rail are not acceptable. There must be a full 2" thickness of
insulation under drain pan.

2.04 SUPPLY / RETURN FANS
A. Provide fan array supply/return fan(s). Fan assemblies including fan, motor and sheaves shall

be dynamically balanced by the manufacturer on all three planes and at all bearing supports.
Manufacturer must ensure maximum fan RPM is below the first critical speed.

B. ECM fan array
1. Provide ECM, motorized impeller supply/return fan(s). Fan assembly shall include fan, fan

base, and a motor and shall be dynamically balanced by the fan manufacturer.
a. Inverter shall be integral to the motor and come as an assembly from the fan

manufacturer.
b. Motor shall be brushless DC type with a permanent magnet rotor.
c. Fan section shall come equipped with a motor control panel mounted on the supply/

return fan section. Both line voltage and low voltage wiring shall be done by the
factory. Each fan shall have an isolation switch.

d. Motor control panel shall come equipped with a fused disconnect
e. Motor control panel shall come with a low voltage terminal strip and shall include

terminals for Fan ON/OFF, 0-10V signal, and fan fault.
f. ECM motor control panel SCCR shall be at least 65kA

2.05 ELECTRICAL
A. The air handler(s) shall be ETL and ETL-Canada listed by Intertek Testing Services, Inc. Units

shall conform to bi-national standard ANSI/UL Standard 1995/CSA Standard C22.2 No. 236.
B. Wiring Termination: Provide terminal lugs to match branch circuit conductor quantities, sizes,

and materials indicated. Enclosed terminal lugs in terminal box sized to NFPA 70.
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C. Provide marine light and GFI receptacle in each] section mounted and wired to a junction box
and on-off switch mounted on the outside of the cabinet.

D. [Air handler manufacturer shall provide and mount a variable speed drive with electrical
characteristics as shown on project schedule. A two-contactor type bypass switch shall be
provided. A line reactor shall be provided.

E. Air handler manufacturer shall provide and mount a handoff-auto (HOA) switch.
2.06 COOLING AND HEATING COIL SECTIONS

A. Provide access to coils from connection side of unit for service and cleaning. Enclose coil
headers and return bends fully within unit casing. Unit shall be provided with coil connections
that extend a minimum of 5" beyond unit casing for ease of installation. Drain and vent
connections shall be provided exterior to unit casing. Coil connections must be factory sealed
with grommets on interior and exterior and gasket sleeve between outer wall and liner where
each pipe extends through the unit casing to minimize air leakage and condensation inside
panel assembly. If not factory packaged, Contractor must supply all coil connection grommets
and sleeves. Coils shall be removable through side and/or top panels of unit without the need
to remove and disassemble the entire section from the unit.
1. Identify fin, tube & casing material type and thickness.
2. Show coil weights (shipping & operating).
3. State air and fluid flow amounts with its associated pressure drops.
4. Indicate entering & leaving air and water temperatures.

B. Water Coils:
1. Certification - Acceptable water coils are to be certified in accordance with AHRI Standard

410 and bear the AHRI label. Coils exceeding the scope of the manufacturer’s certification
and/or the range of AHRI’s standard rating conditions will be considered provided the
manufacturer is a current member of the AHRI Air-Cooling and AirHeating Coils
certification programs and that the coils have been rated in accordance with AHRI
Standard 410. Manufacturer must be ISO 9002 certified.

2. Headers shall consist of seamless copper tubing to assure compatibility with primary
surface. Headers to have intruded tube holes to provide maximum brazing surface for
tube to header joint, strength, and inherent flexibility. Header diameter should vary with
fluid flow requirements.

3. Fins shall have a minimum thickness of 0.0075" of aluminum plate construction. Fins shall
have full drawn collars to provide a continuous surface cover over the entire tube for
maximum heat transfer. Tubes shall be mechanically expanded into the fins to provide a
continuous primary to secondary compression bond over the entire finned length for
maximum heat transfer rates. Bare copper tubes shall not be visible between fins.

4. Coil tubes shall be 5/8 inch (16mm) OD seamless copper, 0.020" nominal tube wall
thickness, expanded into fins, brazed at joints. Soldered U-bends shall be provided to
minimize the effects of erosion and premature failure having a minimum tube wall
thickness of 0.025".

5. Coil connections shall be threaded red brass with connection size to be determined by
manufacturer based upon the most efficient coil circuiting. Vent and drain fittings shall be
furnished on the connections, exterior to the air handler. Vent connections provided at the
highest point to assure proper venting. Drain connections shall be provided at the lowest
point to insure complete drainage and prevent freeze-up.

6. Coil casings shall be a formed channel frame of galvanized steel. Water heating coils, 1 &
2 row only (sans 5M type) shall be furnished as uncased to allow for thermal movement
and slide into a pitched track for fluid drainage.

2.07 PARTICULATE FILTERS
A. Filter section with filter racks and guides with hinged and latching access doors on either, or

both sides, for side loading and removal of filters.
B. Filter media shall be UL 900 listed, Class I or Class II.
C. Flatarrangement with 2", 50mm deep disposable panel filters.
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2.08 ADDITIONAL SECTIONS
A. Access sections shall provide access between components. Access doors of galvanized steel

for flush mounting, with gasket, latch and full size (minimum of 4.5") handle assembly.
2.09 CONTROLS

A. Manufacturer shall furnish and mount 24V control components that shall be terminated at a
sealed junction box on the unit exterior of each section in which the component is mounted.
The components include low temperature limits (freeze-stats), air proving switches, discharge
air, and return air temperature sensors. The control components must be compatible with
Siemens.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer’s Installation & Maintenance instructions.
3.02 ENVIRONMENTAL REQUIREMENTS

A. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters
are in place, bearings lubricated, and fan has been test run under observation.

END OF SECTION
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SECTION 260010
BASIC ELECTRICAL REQUIREMENTS

PART 1 GENERAL
1.01 DESCRIPTION

A. This section is an extension of the General Requirements and certain items of a common or
administrative nature that pertain to all electrical work.

B. The work of this section consists of furnishing materials, equipment, constant competent
supervision, special tools, test equipment, technicians, and labor necessary for installation of a
complete working electrical system as indicated herein and on the Drawings.

C. The work shall include but not necessarily be limited to the following:
1. Temporary electrical service for construction.
2. All Electrical Construction.

D. Lighting System.
E. Power System.
F. Fire Alarm System
G. Telecommunication System.
H. Security Cameras (Conduit and Ethernet Cable only)
I. Grounding system.

1.02 QUALITY ASSURANCE
A. The electrical installation shall conform to the requirements of the latest edition of the National

Electrical Code (NEC).  Notify Contracting Officer of conflicts before performance.
B. Electrical material shall be built and tested in accordance with the applicable standards of the

(NEMA), (ANSI), (ASTM), and (IEEE).
C. Electrical materials shall be new and unused and shall be listed and labeled for the service

intended by Underwriters' Laboratories, Inc., where such labeling service is available.
1.03 REGULATORY REQUIREMENTS

A. Permits: Obtain and pay for all necessary permits, inspections, connection charges, fees,
insurance, bond, licenses, and comply with all governing laws, ordinances, rules and
regulations.

B. Certificates of Inspection:  Upon completion and before the date of substantial completion of
each designated Phase, furnish a certificate of inspection issued by Ingalls to the effect that the
installation is in full conformity with all Ingalls requirements.

1.04 COORDINATION
A. Contractor shall be responsible for coordination of all work with other disciplines.
B. Arrange work in a neat, well organized manner with exposed conduit and similar services

running parallel with primary lines of the building construction, high as possible with a minimum
of 8'-0" overhead clearance or as directed by the Engineer.

C. Where the method of installation is not certain, ask for details.  Lack of details, not requested,
will not be an excuse for improper installation, and any such work must be corrected at
contractor’s cost.

D. Coordination Drawings: For locations where several elements of electrical or combined
mechanical and electrical work must be sequenced and positioned with precision in order to fit
into the available space, prepare coordination drawings showing the actual physical dimensions
(at accurate scale, minimum 1/4") required for the installation.  Prepare and submit coordination
drawings prior to purchase-fabrication-installation of any of the elements involved in the
coordination.

E. All Bidders shall be responsible to insure that equipment selected, switchboards, panel boards,
etc., fit in spaces selected, along with NEC compliance.  If standard equipment does not fit,
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Contractor shall be required to utilize custom equipment as required.
1.05 DRAWINGS AND SPECIFICATIONS

A. Contract Documents (Drawings and Specifications) are intended to convey the scope of work
and indicate general arrangements of equipment, fixtures and piping, and approximate sizes
and locations of equipment and outlets.  Follow these documents in laying out the work, check
all Drawings to become familiar with all conditions affecting the work, and verify spaces in
which the work will be installed.

B. The contractor shall fully coordinate installation of electrical system with other disciplines.  The
Drawings show approximate locations only of selected feeders, branch circuits, outlets, etc.,
except where specific routing or dimensions are indicated.  The Engineer reserves the right to
make reasonable changes in locations indicated before roughing-in without additional cost to
the Owner.
1. Contractor shall investigate the structural and finish conditions affecting Division 26 work

and shall arrange such work accordingly, furnishing fittings, bends, junction boxes, pull
boxes, access panels, and accessories required to meet such conditions.

2. These Specifications, together with the accompanying Drawings, contemplate apparatus
fully erected, and in satisfactory operating condition with the Contractor furnishing and
installing everything that may be necessary to complete the job.

3. Contractor shall install circuits, breakers, equipment, etc. as indicated and label the above
as noted.  Contractor shall not deviate from equipment/circuit identification unless
approved by Contracting Officer.

1.06 SUBMITTALS
A. Shop Drawings:

1. Listed below are shop drawings required for transmittal.  Refer to Phasing Plan for
scheduling of submittal.  No time delays will be allowed for failure to be so informed.
a. Lighting Fixtures
b. Lighting Controls
c. Lamps
d. Raceways
e. Connectors
f. Safety Switches
g. Fuses
h. Circuit Breakers
i. Wiring Devices
j. Motor Controls
k. Panel boards
l. Conductors
m. Fire Alarm System Components
n. Telecommunicaton System Components
o. Relays and Contactors

2. Grounding products
3. Further descriptions or information required with shop drawings shall be included with the

description of materials specified herein as follows:
a. Grounding Products:  Include a complete grounding system diagram with materials

and ground conductor sizes.
b. Miscellaneous Electrical Controls and Control Wiring:  Include control wiring diagrams

for all miscellaneous electrical controls.
c. Housekeeping Pads:  Include location and dimensions of housekeeping pads,

including blockouts and anchor bolts.
4. Firestops:  Include all firestop materials for the project, indicating intended use and UL fire

rating where applicable.
a. Provide “SpecSeal” products or equal.  Provide SSB series firestop pillows (or equal)

around the cable tray where cable trays make penetration in the walls, etc.  Provide
“LC150” series sealant (or equal) to seal the penetrations made by conduits.
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5. Contractor prepared, new, detailed, dimensioned shop Drawings for the installation of the
work in the electrical equipment rooms areas shall be prepared and submitted for review.
 In preparing shop Drawings, establish lines and levels for the work specfied and check
the drawings to avoid interference with structural features an the work of other trades.
 Immediately call ot the attention of the Engineering in writing any interferences for
clarification.

6. Corrections or comments made on shop Drawings during the review do not relieve the
Contractor from compliance with requirements of the contract documents. Review of shop
Drawings shall not permit any deviation from Drawings and Specifications.  Shop
Drawings must be accompanied by signed statement from contractor, stating that he has
reviewed the submittal and checked it for compliance.  Contractor shall make note on the
submittals if they deviate from the contract documents.

7. Contractor shall provide products as specified if submittals for review of materials are not
received within thirty (30) days after award of the Contract.

1.07 PROJECT/SITE CONDITIONS
A. Visit the site before bidding to become familiar with conditions under which the work will be

performed.
B. No additional compensation will be allowed for failure to be so informed.

1.08 CUTTING AND PATCHING
A. Do all cutting, patching, fitting, and all other work that may be required to make the several

parts come together and fit.
B. Provide, everything required for the work or to conceal any of the work, in any part of the

structure.
C. Fireproofing:

1. Plastic sleeves/pipe shall not be used within the building when penetrating a fire-resistant-
rated wall, ceiling, partition, or floor.

1.09 RECORD DRAWINGS
A. Upon completion of the project, provide a complete set of detailed electronic as-built drawings

in AutoCAD 2005 format with all information required.  Contractor shall also produce (2) sets of
as-built drawings with modifications to construction documents in red ink.  Contractor shall
maintain a current set of as-built drawings on site at all times.  As-built drawings shall include,
but not be limited to detailed dimensions of all conduits, ductbank, etc. install in slab or below
grade.

B. Equipment Manuals:
1. Before the date of substantial completion, Contractor shall furnish to the Contracting

Officer three (3) bound sets of descriptive, dimensional and parts data on all major items
of electrical equipment and material including those items listed above under "Shop
Drawings:".

1.10 WARRANTY/GUARANTEE
A. Except where longer periods of warranty are specified, guarantee all labor and materials for a

period of twelve (12) months from the date of substantial completion of the particular phase of
the work.  Repair all defective materials and work; replace with new materials and/or
equipment, any material and/or equipment failing to give satisfactory service.

B. During the period of guarantee, promptly correct any defects in equipment, materials or
workmanship without cost to the Owner.

C. Guarantee includes equipment capacity and performance ratings specified without excessive
noise levels.  Any deficiencies in equipment specified shall be promptly corrected.

D. Contractor's warranty shall include an inspection of the system one (1) week before the end of
the one (1) year warranty period.  Replace or repair any items found to be defective at this time.
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1.11 TESTS AND BALANCING
A. At such times as the Engineer directs, conduct operating tests to demonstrate that the electrical

systems are installed and will operate properly and in accordance with the requirements of this
Specification.  Tests shall be performed in the presence of the Engineer's representative.
 Furnish instruments and personnel required for such tests.

B. Any work and materials tested and found varying from the requirements of the Drawings and
Specifications shall be replaced without additional cost to the Owner.

C. This section does not relieve the Contractor from testing equipment installed under this Division
but not listed in this section.  Contractor is required to test all equipment, feeders, etc., installed
under this Division.

PART 2 PRODUCTS
2.01 GENERAL

A. Refer to DIVISION 1 sections for general requirements on products, materials and equipment.
Refer to other DIVISION 26 sections for additional requirements.

B. Provide products which are compatible with other products of the electrical work, and with other
work requiring interface with the electrical work, including electrical connections and control
devices. Determine in advance of purchase that equipment and materials proposed for
installation will fit into the confines indicated, leaving adequate clearance as required by
applicable codes, and for adjustment, repair, or replacement.

2.02 MANUFACTURERS' NAMEPLATES
A. Each major component of the equipment shall have the manufacturer's name, address, model

number, and rating on a plate securely affixed in a conspicuous place.
PART 3 EXECUTION
3.01 GENERAL

A. Visit the building site before bidding to determine existing conditions and assume all
responsibility and bear all expenses in allowing for these conditions in the bid.

B. Obtain all necessary permits, pay all legal fees and charges.
C. No work shall be concealed until approved by the Contracting Officer and all regulations are

adhered to.  Provide certificate of completion.
D. Cooperate with other trades in installing work in order that there will be no conflict of space

required by conduit, piping, ducts, outlets, etc.
E. Verify dimensions with certified shop Drawings of the materials actually approved and

purchased.
3.02 TEMPORARY WIRING, LIGHTING AND POWER AT THE SITE

A. Furnish and install provisions for temporary electrical service and construction light and power
during the construction period.

B. Furnish, install, and maintain all temporary service equipment as required until permanent
service is installed, switch-over temporary systems to the permanent service when latter is
ready for same.

C. Furnish, install, maintain, and switch on and off on all regular work days a complete temporary
light system, for the building while under construction.

D. Provide any and/or all relocations of temporary electric facilities as necessary to avoid the
permanent installations of all trades.

3.03 WIRING FOR EQUIPMENT BY OTHERS
A. Electrical service for all equipment furnished under this Specification and/or indicated on the

Drawings shall be roughed-in and connected under this Section.
B. Electrical work for equipment specified in Division 25 - Mechanical shall be as specified.
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C. Raceways, outlets, backboards, cabinets, grounding connections, handholes, underground
distribution system, and other roughing-in indicated shall be provided as work of this division for
telecommunication system, fire alarm system and HVAC Control 120V power (Contractor to
provide cable as well).

3.04 WORKMANSHIP
A. Install all materials and electrical components of the work in accordance with instructions of

manufacturer following the best modern construction practices and conforming with the
Contract Documents.  Workmanship shall be first class, in both function and appearance,
whether finally concealed or exposed and shall be performed by experienced workmen skilled
in the type of work.  As practicable, the lines of all components of the system shall be
perpendicular or parallel. In general, workmanship shall conform to guidelines set forth in
N.E.C.A. manuals.

3.05 MOUNTING HEIGHTS
A. Upon approval of the Engineer mounting heights may be adjusted.

END OF SECTION
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SECTION 260051
ELECTRICAL RELATED WORK

PART 1 GENERAL
1.01 DESCRIPTION

A. Extent of electrical related work required by this section is indicated on Drawings and/or
specified in other Division 26 sections.

1.02 PROJECT/SITE CONDITIONS
A. Protect property from damage which might result from excavating and backfilling.
B. Protect persons from injury at excavations by barricades, warnings and illumination.
C. Coordinate excavations with weather conditions, to minimize possibility of washouts,

settlements and other damages and hazards.
PART 2 PRODUCTS
2.01 ACCESS TO ELECTRICAL WORK

A. Provide removable access doors of types and sizes needed for access requirements of
Electrical Equipment.

PART 3 EXECUTION
3.01 EXCAVATION, TRENCHING AND BACKFILLING

A. Perform all excavation of every description and of whatever substances encountered to the
depths indicated on the Drawings or as otherwise specified or as required based on field
condition.  All excavated materials not required or not suitable for backfill shall be removed.

B. Sheeting and shoring shall be done as necessary for the protection of the work and for the
safety of personnel.

C. No excavation or trenches shall be cut near or under footings without first consulting the
Engineer/Contracting Officer.

D. Provide uniform circumferential support to lower third of each conduit or pipe.  Each conduit or
pipe shall be laid true to line and grade to prevent sudden offset to flow line.  As work
progresses, interior of conduit or pipe shall be cleared of dirt and superfluous materials of every
description.

E. Provide proper supporting material as required based on field condition.
1. Trenches for utilities shall be of a depth that will provide the following minimum depth of

cover from existing grade or from indicated finish grade, whichever is lower, unless
otherwise specifically shown:
a. 30-Inch Minimum Cover - Electrical Conduits/Cables over 600 volts
b. 24-inch Minimum (See NEC 300-5) - Electrical Cables/Conduits under 600 volts.

2. Backfill shall be installed in layers 6" deep, adequately wetted and tamped using materials
as noted above.  Refer to Division 2 for compaction densities.

3. Restore all hard finished surfaces such as roadways, sidewalks, grass, shrubbery, etc.,
removed for installation of utilities (and not shown on Drawings or specified to be
reworked under other sections of the work) to their original condition.  Restore to near
original condition acceptable to Contracting Officer.

4. Carefully plan all work to avoid existing utilities and other interferences.  The Drawings do
not indicate all existing underground utilities.  Existing utility lines to be retained that are
shown on the Drawings or the locations of which are made known to the Contractor prior
to excavation, as well as all utility lines uncovered during excavation operations, shall be
protected from damage during excavation and backfilling and, if damaged, shall be
repaired by Contractor at his expense.  Prior to doing any excavation with power tools,
carefully investigate and locate any exiting conduit, pipes, and other lines.
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3.02 FOUNDATIONS AND SUPPORTS
A. Provide concrete pedestals, bases, pads, curbs, anchor blocks, anchor bolts, slab inserts,

hangers channels, cradles, saddles, etc. for installation of floor mounted equipment.
B. Concrete pads for floor mounted electrical equipment shall be 3.5 inches high, unless otherwise

indicated, poured integral with the floor slab wherever practical.  Wherever integral slab poured
pads are not practicable, construct 3.5 inch high housekeeping pads, reinforced with No. 3
steel wire mesh 6 X 6 inches, fastened to structural slabs with 1/2 inch diameter bolts
embedded in structural slabs with expansion bolts at all corners (inset 3 inches) and no further
apart than 18 inches.  Score structural slab thoroughly to assure concrete bonding between
structural slab and housekeeping pad.  Construct in full accordance with "concrete"
specifications for 2500 psi minimum compressive strength.  Finish tops of housekeeping pads
smooth and level within 1 percent of span.  Pads shall be extended at least 4" (10 cm) beyond
the equipment outline on all four sides with chamfered edges.

3.03 PAINTING
A. Factory painted equipment shall have finish restored to Manufacturer's finish if scratched or

damaged before acceptance or use by Owner.
END OF SECTION
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SECTION 260170
CIRCUIT AND MOTOR DISCONNECTS

PART 1 GENERAL
1.01 DESCRIPTION OF WORK

A. The work of this section consists of providing labor, materials, tools, appliances and
miscellaneous accessories associated with the circuit and motor disconnect switch work
indicated herein and on Drawings and schedules.

B. Types of circuit and motor disconnect switches in this section include the following:
1. Equipment disconnects.
2. Appliance disconnects.

PART 2 PRODUCTS
2.01 ACCEPTABLE MANUFACTURER

A. Square D.
2.02 FABRICATED SWITCHES

A. Provide Heavy Duty safety switches and the best possible quality which yields the most
protection for equipment and personnel for the intended use.  If there is conflict between the
drawings and the specifications, the contractor shall use the one that yields the most stringent
protection requirements.
1. Fused switches shall include the following:
2. All fusible switches shall accept Class R fuses and have provision for field installation of

U.L. listed rejection feature.
3. The U.L. listed short circuit rating shall be 100,000 symmetrical amperes when Class R

fuses and fuse kits are installed.
B. Type of Enclosure for the Different Locations:

1. Recess panel board.
2. NEMA Type 1:  Indoor use.
3. NEMA Type 12/3R:  Outdoor use.

C. All switches shall /be listed per U.L. Standard 98; comply with Federal Specifications W-S-865;
comply with NEMA KS-1.

PART 3 EXECUTION
3.01 INSTALLATION OF CIRCUIT DISCONNECT SWITCHES

A. Install disconnect switches where indicated, complying with manufacturer's written instructions,
applicable requirements of NEC, NEMA, and NECA's "Standard of Installation", and in
accordance with recognized industry practices to ensure that products fulfill requirements.

B. Provide and install fuses where applicable and/or shown on the Drawings.
C. Install label nameplate as required.

END OF SECTION
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SECTION 260505
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical demolition.
1.02 RELATED REQUIREMENTS
1.03 SUBMITTALS
PART 2  PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual sections.
PART 3  EXECUTION
3.01 EXAMINATION

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

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

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

D. Existing Electrical Service:  Maintain existing system in service until new system is complete
and ready for service.  Disable system only to make switchovers and connections.  Minimize
outage duration.
1. Make temporary connections to maintain service in areas adjacent to work area.

3.03 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.
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 electrical devices and equipment serving utilization equipment that has
been removed.

F. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other
accessories.

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

provide access panel as appropriate.
3.04 CLEANING AND REPAIR

A. Clean and repair existing materials and equipment that remain or that are to be reused.
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B. 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.

C. Luminaires:  Remove existing luminaires for cleaning.  Use mild detergent to clean all exterior
and interior surfaces; rinse with clean water and wipe dry.  Replace lamps, ballasts and broken
electrical parts.

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

PART 1  GENERAL
1.01 SECTION INCLUDES

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

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 260526 - Grounding and Bonding for Electrical Systems:  Additional requirements for

grounding conductors and grounding connectors.
C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
D. Section 262100 - Low-Voltage Electrical Service Entrance:  Additional requirements for

electrical service conductors.
1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 (Reapproved 2018).
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft 2011 (Reapproved 2017).
C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical

Purposes 2010, with Editorial Revision (2020).
D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper

Conductors for Subsequent Insulation 2004 (Reapproved 2020).
E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic

Pressure-Sensitive Electrical Insulating Tape 2017.
F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically

Insulating Rubber Tapes 2013.
G. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
H. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy

2009.
I. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems

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

Jurisdiction, Including All Applicable Amendments and Supplements.
K. UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions.
L. UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All Revisions.
M. UL 486A-486B - Wire Connectors Current Edition, Including All Revisions.
N. UL 486C - Splicing Wire Connectors Current Edition, Including All Revisions.
O. UL 486D - Sealed Wire Connector Systems Current Edition, Including All Revisions.
P. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape Current Edition,

Including All Revisions.
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Q. UL 854 - Service-Entrance Cables Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other

sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

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

3. Notify Contracting Officer of any conflicts with or deviations from Contract Documents.
 Obtain direction before proceeding with work.

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

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

B. 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.

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

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

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

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

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

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

instructions.
1.08 FIELD CONDITIONS

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

PART 2  PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

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

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

C. Nonmetallic-sheathed cable is not permitted.
2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

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



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 260519 - 3 Low-Voltage Electrical Power

Conductors and Cables

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 260526.
I. Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only where

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

J. 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.
K. 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.

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

M. 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. 208Y/120 V, 3 Phase, 4 Wire System:

1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

b. Equipment Ground, All Systems:  Green.
c. Travelers for 3-Way and 4-Way Switching:  Pink.

2.03 SINGLE CONDUCTOR BUILDING WIRE
A. Manufacturers:

1. Copper Building Wire:
a. Cerro Wire LLC:  www.cerrowire.com/#sle.
b. Encore Wire Corporation:  www.encorewire.com/#sle.
c. General Cable Technologies Corporation; [_____]:  www.generalcable.com/#sle.
d. Southwire Company:  www.southwire.com/#sle.
e. Or Approve Equal.

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

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

D. Insulation Voltage Rating:  600 V.
E. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below.
a. Fixture Wiring Within Luminaires:  Type TFFN/TFN for luminaires with labeled

maximum temperature of 90 degrees C; Approved suitable type for luminaires with
labeled maximum temperature greater than 90 degrees C.

2.04 SERVICE ENTRANCE CABLE
A. Manufacturers:

1. Copper Service Entrance Cable:
a. Cerro Wire LLC:  www.cerrowire.com/#sle.
b. Encore Wire Corporation:  www.encorewire.com/#sle.
c. Southwire Company:  www.southwire.com/#sle.

B. Service Entrance Cable for Underground Use:  NFPA 70, Type USE single-conductor cable
listed and labeled as complying with UL 854, Type USE-2  and with UL 44  Type RHH/RHW-2.

C. Conductor Stranding:  Stranded.
D. Insulation Voltage Rating:  600 V.

2.05 WIRING CONNECTORS
A. Description:  Wiring connectors appropriate for the application, suitable for use with the

conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Connectors for Grounding and Bonding:  Comply with Section 260526.
C. Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller:  Use Barrel Crimp Sleeves or Barrel Crimp
Sleeves.

2. Copper Conductors Size 6 AWG and Larger:  Use Barrel Crimp Sleeves or Barrel Crimp
Sleeves.

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

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

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

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

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

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

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

F. Do not use push-in wire connectors as a substitute for Barrel Crimp connectors.
G. Mechanical or twist on Connectors:  Provide bolted type or set-screw type.

1. Manufacturers:
a. Burndy LLC; [______]:  www.burndy.com/#sle.
b. Ilsco:  www.ilsco.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.
d. Or Approved Equal.

H. Compression Connectors:  Provide circumferential type or hex type crimp configuration.
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1. Manufacturers:
a. Burndy LLC; [______]:  www.burndy.com/#sle.
b. Ilsco:  www.ilsco.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.
d. Or Approved Equal.

2.06 ACCESSORIES
A. Electrical Tape:

1. Manufacturers:
a. 3M:  www.3m.com/#sle.
b. Plymouth Rubber Europa:  www.plymouthrubber.com/#sle.

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

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

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

5. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum thickness of 125
mil; suitable for continuous temperature environment up to 176 degrees F.

6. Varnished Cambric Electrical Tape:  Cotton cambric fabric tape, with or without adhesive,
oil-primed and coated with high-grade insulating varnish; minimum thickness of 7 mil;
suitable for continuous temperature environment up to 221 degrees F.

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

B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.

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

D. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.

E. Cable Ties:  Material and tensile strength rating suitable for application.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to

accommodate conductors and cables in accordance with NFPA 70 and these specifications.
D. Verify that field measurements are as indicated.
E. Verify that conditions are satisfactory for installation prior to starting work.

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

cables.
3.03 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated without specific routing, determine exact routing

required.
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3. Arrange circuiting to minimize splices.
4. Include circuit lengths required to install connected devices within 10 ft of location

indicated.
5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.
6. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
7. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as

separate, combining them together in a single raceway is not permitted.
a. Provide no more than six current-carrying conductors in a single raceway.  Dedicated

neutral conductors are considered current-carrying conductors.
b. Increase size of conductors as required to account for ampacity derating.
c. Size raceways, boxes, etc. to accommodate conductors.

8. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors
among up to three single phase branch circuits of different phases installed in the same
raceway is not permitted.  Provide dedicated neutral/grounded conductor for each
individual branch circuit.

B. Install products in accordance with manufacturer's instructions.
C. No conductor shall bear more than eight percent (80%) of its rated ampacity.
D. The system shall be properly grounded and coninuously polarized throughout following the

color coding specified.
E. Do not used mechanical means to pull wire No. 8 AWG. or smaller.
F. Type AC or MC cable is not allowed
G. Perform work in accordance with NECA 1 (general workmanship).
H. 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.
I. Paralleled Conductors:  Install conductors of the same length and terminate in the same

manner.
J. 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.

K. Terminate cables using suitable fittings.
L. Install conductors with a minimum of 12 inches of slack at each outlet.
M. Where conductors are installed in enclosures for future termination by others, provide a

minimum of 5 feet of slack.
N. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment

enclosures.
O. Group or otherwise identify neutral/grounded conductors with associated ungrounded

conductors inside enclosures in accordance with NFPA 70.
P. 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.
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4. Clean contact surfaces on conductors and connectors to suitably 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.

Q. Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.
1. Dry Locations:  Use insulating covers specifically designed for the connectors, electrical

tape, or heat shrink tubing.
a. For taped connections, first apply adequate amount of rubber splicing electrical tape

or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.
b. For taped connections likely to require re-entering, including motor leads, first apply

varnished cambric electrical tape, followed by adequate amount of rubber splicing
electrical tape, followed by outer covering of vinyl insulating electrical tape.

2. Damp Locations:  Use insulating covers specifically designed for the connectors, electrical
tape, or heat shrink tubing.
a. For connections with insulating covers, apply outer covering of moisture sealing

electrical tape.
b. For taped connections, follow same procedure as for dry locations but apply outer

covering of moisture sealing electrical tape.
3. Wet Locations:  Use heat shrink tubing.

R. Insulate ends of spare conductors using vinyl insulating electrical tape.
S. 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.

T. Identify conductors and cables in accordance with Section 260553.
U. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 078400.
V. Unless specifically indicated to be excluded, provide final connections to all equipment and

devices, including those furnished by others, as required for a complete operating system.
3.04 FIELD QUALITY CONTROL

A. prior to energization, test cable and wire for continuity of cicuitry, and also for short circuts.
B. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance test

is required for all conductors. The resistance test for parallel conductors listed as optional is not
required.
1. Disconnect surge protective devices (SPDs) prior to performing any high potential testing.

Replace SPDs damaged by performing high potential testing with SPDs connected.
C. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
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SECTION 260526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.
D. Ground bars.
E. Ground rod electrodes.

1.02 RELATED REQUIREMENTS
A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables:  Additional

requirements for conductors for grounding and bonding, including conductor color coding.
1. Includes oxide inhibiting compound.

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

A. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Grounding System 2012.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
C. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings 2017.
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 467 - Grounding and Bonding Equipment Current Edition, Including All Revisions.

1.04 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 Contracting Officer 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.
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.

B. Shop Drawings:
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.

D. Field quality control test reports.
E. Project Record Documents:  Record actual locations of grounding electrode system

components and connections.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
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B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

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

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

1.08 DESCRIPTION OF WORK
A. The work of this section consist of providing labor, materials, tools, appliances and

miscellaneous acccessories associated with grounding of the electrical system as required by
and as indicated herein and/or on the drawings.

B. Main electrical service equipment, raceways, motors, panelboards and other electrical
equipment shall be effectively and permanently grounded to the grounding electrode system.
 This electrode shall be the nearest available effectively grounded strutural metal member of
the structure or the nearest available effectively grounded metal water pipe and also a driven
rod.  Grounding connections and conductor sizes shall be in accordance with the requirements
of the National Electrical Code, Article 250, local ordiances, and as described herein.

C. A separate grounding conductor, sized in accordance with NEC Table 250-122 shall be
provided in the conduit with the circuit conductors for all feeder and branch circuits.  The
grounding conductor may be bare or insulated copper; however, if this conductor is insulated,
the insulating covering shall be green in color.  Where bare copper grounding conductors are
used, mark the conductor ends with green tape.  Conduit runs shall be increased in size where
necessary to accommodate the grounding conductor in addition to circuit conductors.  The
electrical continuity of all conduit runs shall be verified and corrected where necessary.

D. Isolated Ground Connectors shall be insulated.  Additional grounding conductors and conduit
shall be provided as specified herein or shown on the drawings.  All conduit for grounding
system conductors, not run in conduit with circuit conductors, shall be rigid steel conduit.

E. All electrical equipment enclosures and conductor enclosures shall be grounded.  This includes
but is not limited to metal raceyways, outlet boxes, cabinets, switch boxes, work stations, motor
frames, transformer cases and metallic enclosure for all electrical equipment.

F. Under no circumstances shall netural conductors again be grounded after they have been
grounded once at the transformer secondary except at a separately derived system.

G. Panelboards shall be equipped with a neutral bar which is insulated from the enclosure, and a
grounding bar which is bonded to the enclosure.  The grounding bar shall provide for
terminating the green equipment grounding conductors in the panelboard or motor control
center cabinets.  Neutral busses shall be isolated from ground except at the main bonding
jumper.

H. Types of grounding in this section includes the following:
1. Underground metal gas piping.
2. Grounding electrodes
3. Service Equipment
4. Enclosures
5. Systems
6. Equipment
7. Fencing

I. Requirements of this section apply to electrical grounding work specified elsewhere in these
specifications.

J. Provide bonding jumper across water meter.  The bonding jumper shall be the same size as the
grounding electrode conductor and long enough to allow the meter to be removed without
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disconnecting the bonding jumper.
PART 2  PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Existing Work:  Where existing grounding and bonding system components are indicated to be
reused, they may be reused only where they are free from corrosion, integrity and continuity are
verified, and where acceptable to the authority having jurisdiction.

B. Do not use products for applications other than as permitted by NFPA 70 and product listing.
C. Unless specifically indicated to be excluded, provide all required components, conductors,

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

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 Contracting Officer. Precipitation within the previous 48 hours does
not constitute normally dry conditions.

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 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.

c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

3. Metal In-Ground Support Structure:
a. Provide connection to metal in-ground support structure that is in direct contact with

earth in accordance with NFPA 70.
4. Concrete-Encased Electrode:

a. Provide connection to concrete-encased electrode consisting of not less than 20 feet
of either steel reinforcing bars or bare copper conductor not smaller than 4 AWG
embedded within concrete foundation or footing that is in direct contact with earth in
accordance with NFPA 70.

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. Ground Bar:  Provide ground bar, separate from service equipment enclosure, for
common connection point of grounding electrode system bonding jumpers as permitted in
NFPA 70. Connect grounding electrode conductor provided for service-supplied system
grounding to this ground bar.
a. Ground Bar Size:  as shown on drawings unless otherwise indicated or required.
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b. Ground Bar Mounting Height:  18 inches above finished floor unless otherwise
indicated.

G. Separately Derived System Grounding:
1. Separately derived systems include, but are not limited to:

a. Transformers (except autotransformers such as buck-boost transformers).
2. Provide grounding electrode conductor to connect derived system grounded conductor to

nearest effectively grounded metal building frame. Unless otherwise indicated, make
connection at neutral (grounded) bus in source enclosure.

3. Provide bonding jumper to connect derived system grounded conductor to nearest metal
building frame and nearest metal water piping in the area served by the derived system,
where not already used as a grounding electrode for the derived system. Make connection
at same location as grounding electrode conductor connection.

4. Where common grounding electrode conductor ground riser is used for tap connections to
multiple separately derived systems, provide bonding jumper to connect the metal building
frame and metal water piping in the area served by the derived system to the common
grounding electrode conductor.

5. Provide system bonding jumper to connect system grounded conductor to equipment
ground bus. Make connection at same location as grounding electrode conductor
connection. Do not make any other connections between neutral (grounded) conductors
and ground on load side of separately derived system disconnect.

6. Where the source and first disconnecting means are in separate enclosures, provide
supply-side bonding jumper between source and first disconnecting means.

H. 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.
I. Telecommunications Systems Grounding and Bonding:

1. Provide intersystem bonding termination at service equipment or metering equipment
enclosure and at disconnecting means for any additional buildings or structures in
accordance with NFPA 70.

2. Provide bonding jumper in raceway from intersystem bonding termination to each
communications room or backboard and provide ground bar for termination.
a. Bonding Jumper Size:  6 AWG, unless otherwise indicated or required.
b. Raceway Size:  3/4 inch trade size unless otherwise indicated or required.
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c. Ground Bar Size:  1/4 by 2 by 12 inches unless otherwise indicated or required.
d. Ground Bar Mounting Height:  18 inches above finished floor unless otherwise

indicated.
2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:
1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

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

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

earth.
C. Connectors for Grounding and Bonding:

1. Description:  Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.

D. Ground Bars:
1. Description:  Copper rectangular ground bars with mounting brackets and insulators.
2. Size:  As indicated.
3. Holes for Connections:  As indicated or as required for connections to be made.

E. Ground Rod Electrodes:
1. Comply with NEMA GR 1.
2. Material:  Copper-bonded (copper-clad) steel.
3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.
4. Where rod lengths of greater than 10 feet are indicated or otherwise required,

sectionalized ground rods may be used.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as indicated.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Weld grounding conductors to underground grounding electrodes/grounding ring.  The building

equipment grounding system shall consist of the ground wire and electrically continuous
metallic conduit system.  Every item of equipment served by the electrical system shall be
bonded to the building equipment ground.  Metalic piping and duct systems which are
electrically isolated shall be bonded to the equipment grounding system with a flexible bonding
jumper.

D. The neutral shall be grounded to the grounding electrode system at the service entrance only,
and shall be kept isolated from the building grounding system throughout the building.  The
netural of separately derived systems shall be grounded at one point as specfified herin below.

E. Continuity of the building equipment grounding system shall be maintained throughout the
project.  Grounding jumpers shall be installed across conduit expansion fittings, all liquid-tight
flexible metal and flexible metal conduit, light fixture pigtails in excess of 6' and all other non-
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electrically continuous raceway fittings.
F. All main grounding conductors shall be stranded copper conductors, sized as shown and/or

required, and run in a suitable raceyway.  All main grounding conductors shall be continuous
without joints or splices over their entire length.

G. Bond the case and neutral of each transformer directly to the nearest available effectively
grounded structural metal member of the structure, the nearest available effectively grounded
metal water pipe, or in accordance with the local electrical inspection department.  Flexible
conduit shall not be used as a ground path to a transformer.

H. Ground telecommunication service equipment as required by local utility.
I. Flexible conduit longer than 6' shall not be considered a ground path.
J. Ground all grounding-type receptacles with a separate ground wire.
K. Grounding of all motors or equipment connected to terminal box with flexible conduit shall be

made with a separate grounding conductor between motor frame or equipment cabinet and
rigid conduit system.  Grounding conductor shall be sized in accordance with table 250-122 of
the NEC.

L. All grounding conductors shall be amply protected from mechanical injury and shall be
supported in an approved manner.  Where conductors are located in concrete, they shall be
installed in conduit.  Where ground conductors enter or emerge from slabs bearing directly on
fill or soil, the voids between the conductor and the surrounding conduit shall be filled with
compound to provide an effective water seal.

M. Grounding conductors shall be not smaller than #12 AWG.  Conductors shall be high
conductivity copper, and sizes larger than #12 shall be stranded.

N. Insulated bushings shall be installed on all raceways at transformers, switchboards, motor
control centers, dry-type transformers, as well as switches used as service equipment.

O. Install braided type bonding jumpers with clamps on water meter piping to electrically bypass
the water meter.

P. Install clamp-on connectors only on throughly cleaned metal contact surfaces, to ensure
electrical conductivity and circuit integrity.

Q. Ground each steel structural column to the grounding electrode system.   "Cadweld" grounding
conductor to steel column.

R. 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 install at
45 degree angle or bury horizontally in trench at least 30 inches (750 mm) deep in accordance
with NFPA 70.
1. Outdoor Installations:  Unless otherwise indicated, install with top of rod 12 inches below

finished grade.
S. 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.

T. Identify grounding and bonding system components in accordance with Section 260553.
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3.03 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.13.
C. Perform ground electrode resistance tests under normally dry conditions. Precipitation within

the previous 48 hours does not constitute normally dry conditions.
D. Investigate and correct deficiencies where measured ground resistances do not comply with

specified requirements.
E. Submit detailed reports indicating inspection and testing results and corrective actions taken.

END OF SECTION
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SECTION 260529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

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

1.02 RELATED REQUIREMENTS
A. Section 260533.13 - Conduit for Electrical Systems:  Additional support and attachment

requirements for conduits.
B. Section 260533.16 - Boxes for Electrical Systems:  Additional support and attachment

requirements for boxes.
C. Section 265100 - Interior Lighting:  Additional support and attachment requirements for interior

luminaires.
D. Section 265600 - Exterior Lighting:  Additional support and attachment requirements for exterior

luminaires.
1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel
2019.

D. MFMA-4 - Metal Framing Standards Publication 2004.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
G. UL 5B - Strut-Type Channel Raceways and Fittings Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Contracting Officer of any conflicts with or deviations from Contract Documents.
Obtain direction before proceeding with work.

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

(strut) framing systems, non-penetrating rooftop supports, and post-installed concrete and
masonry anchors.

B. Shop Drawings:  Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

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:  Include evidence of compliance with specified requirements.
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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.

1.06 QUALITY ASSURANCE
A. Comply with NFPA 70.
B. Comply with applicable building code.
C. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
D. Installer Qualifications for Powder-Actuated Fasteners (when specified):  Certified by fastener

system manufacturer with current operator's license.
E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

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

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 MANUFACTURED SUPPORTING DEVICES

A. General:  Provide supporting devices complying with manufacturer's standard materials, design
and construction in accordance with published product information, and as required for a
complete installation and as herein specified.   Where more than one type of device meets
indicated requirements, selection is Installer's option.

B. Support:  Provide supporting devices of types, sizes and materials as required and having the
following construction features:
1. Clevis Hangers:  For supporting 2" rigid metal conduit, galvanized steel with 1/2" diameter

hole for round galvanized or stainless steel rod, approximately 54 pounds per 100 units.
2. Riser Clamps:  For supporting 5" rigid metal conduit, galvanized steel with 2 bolts and nuts

and 4" ears, approximately 510 pounds per 100 units.
3. Reducing Couplings:  Steel rod reducing coupling, 1/2" x 5/8" galvanized or stainless steel

approximately 16 pounds per 100.
4. C-Clamps:  Malleable iron, 1/2" rod size, approximately 70 pounds per 100 units.
5. I-Beam Clamps:  Steel, 1-1/4" x 3/16" stock, 3/8" cross bolt, flange width 2", approximately

52 pounds per 100 units.
6. One-Hole Conduit Straps:  For supporting 3/4" rigid metal conduit, galvanized steel,

approximately 7 pounds per 100 units. Include with backing plates.
7. Two-Hole Conduit Straps:  For supporting 3/4" rigid metal conduit, galvanized steel, 3/4"

strap width, and 2-1/8" between center of screw holes.
8. Round Steel Rod:  Hot dipped galvanized or Stainless Steel, 1/2" diameter, approximately

67 pounds per 100 feet.
9. Hexagon Nuts:  For 1/2" rod size, galvanized steel, approximately 4 pounds per 100 units.
10. Offset Conduit Clamps:  For supporting 2" rigid metal conduit, steel approximately 200

pounds per 100 units.
C. Anchors:  Provide anchors of types, sizes and materials as required and having the following

construction features:
1. Lead Expansion Anchors:  1/2", approximately 38 pounds over 100 units.
2. Toggle Bolts:  Springhead, 3/16" x 4", approximately 5 pounds per 100 units.
3. Avaliable Manufacturers:  Subject to compliance with requirements, manufacturers

offering anchors which may be incorporated into the work include, but are not limited to
the following:
a. Abbeon Cal Inc.
b. Ackerman Johnson Fastening System Inc.
c. Elcen Metal Products Co.
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d. Ideal Industries, Inc.
e. Josyln Mfg. and Supply Co.
f. McGraw Edison Co.
g. Rawplug Co. Inc.
h. Star Expansion Bolt Co.

D. U-Channel Strut System:
1. Provide U-Channel strut system for supporting electrical equipment, 16-gage hot dip

galvanized steel or stainless steel, of types and sizes required:  construct with 9/16"
diameter holes, 8" on center on top surface, and with the following fittings which mate and
match with U-channel:
a. Fixture Hangers
b. Channel Hangers
c. End caps
d. Beam clamps
e. Wiring stud
f. Thinwall conduit clamps
g. Rigid conduit clamps
h. Conduit hangers
i. U-bolts

2. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering channel system which may be incorporated in the work include, but are not limited
to, the following:
a. B-Line System, Inc.
b. Elcen metal Products Co.
c. Greenfield Mfg Co., Inc.
d. Midland-Ross Corp.
e. Power-Strut Div., Van Huffel Tube Corp.
f. Unistrut Div, GTE Products Corp.

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

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

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

listing.
4. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless

specifically indicated or permitted.
5. Steel Components:  Use corrosion resistant materials suitable for the environment where

installed.
a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
F. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.

2.02 FABRICATED SUPPORTING DEVICES
A. Pipe Sleeves:  Provide pipe sleeves of one of the following:

1. Sheet-Metal:  Fabricate from galvanized sheet metal round tube closed with snaplock
joint, welded spiral seams, or welded longitudinal joint.  Fabricate from the following
gages:  3" and smaller, 20 gage,; 4" or 6", 16 gage; over 6", 14 gage.

2. Steel-Pipe:  Fabricate from Schedule 40 galvanized steel pipe; remove burrs.
3. Iron-Pipe:  Fabricate from cast-iron or ductile-iron pipe; remove burrs.
4. Plastic-Pipe:  Fabricate from Schedule 80 PVC plastic pipe; remove burrs.

B. Sleeve Seals:  Provide Lead and Oakum sleeve seals, caulked between sleeve and pipe for
sleeves located in foundation walls below grade or in exterior walls.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)

evaluation report conditions of use where applicable.
D. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
E. Unless specifically indicated or approved by Architect, do not provide support from suspended

ceiling support system or ceiling grid.
F. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
G. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
H. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.

I. Secure fasteners according to manufacturer's recommended torque settings.
J. Remove temporary supports.
K. Tighten sleeve seal nuts until sealing gromments have expanded to form a watertight seal.
L. Coordinate all conduit penetrations into the building from the exterior with Division 1.

3.03 FIELD QUALITY CONTROL
A. Inspect support and attachment components for damage and defects.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 260533.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).
B. Electrical metallic tubing (EMT).
C. Rigid nonmetallic conduit
D. Underground PVC Conduit (PVC)
E. Conduit fittings.
F. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 260526 - Grounding and Bonding for Electrical Systems.

1. Includes additional requirements for fittings for grounding and bonding.
C. Section 260529 - Hangers and Supports for Electrical Systems.
D. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
E. Section 262100 - Low-Voltage Electrical Service Entrance:  Additional requirements for

electrical service conduits.
1.03 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. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
D. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2013.
E. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable 2014.
F. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and

Intermediate Metal Conduit 2018.
G. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2020.
H. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing

2016.
I. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
J. UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions.
K. UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions.
L. UL 360 - Liquid-Tight Flexible Steel Conduit Current Edition, Including All Revisions.
M. UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions.
N. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings Current Edition,

Including All Revisions.
O. UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including
adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.
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3. Verify exact conduit termination locations required for boxes, enclosures, and equipment
installed under other sections or by others.

4. Coordinate the work with other trades to provide roof penetrations that preserve the
integrity of the roofing system and do not void the roof warranty.

5. Notify Contracting Officer of any conflicts with or deviations from Contract Documents.
Obtain direction before proceeding with work.

B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is complete

between outlet, junction and splicing points.
1.05 SUBMITTALS

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

B. Shop Drawings:
1. Indicate proposed arrangement for conduits to be installed within structural concrete

slabs, where permitted.
2. Include proposed locations of roof penetrations and proposed methods for sealing.

C. Project Record Documents:  Record actual routing for conduits 3/4" trade size and larger,
conduits 3/4" trade size and larger, and conduits 3/4" trade size and larger.

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

requirements.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

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

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's

instructions.
PART 2  PRODUCTS
2.01 CONDUIT APPLICATIONS

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

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, comply with the
most restrictive requirements. Where conduit type for a particular application is not specified,
use galvanized steel rigid metal conduit.

C. Underground:
1. Exterior, Direct-Buried:  Use Rigid PV Conduit
2. Where rigid pvc  conduit is provided, transition to galvanized steel rigid metal conduit

where emerging from underground.
3. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided, use

galvanized steel rigid metal conduit elbows for bends.
D. Concealed Within Masonry Walls:  Use galvanized steel rigid metal conduit, intermediate metal

conduit (IMC), or electrical metallic tubing (EMT).
E. Concealed Within Hollow Stud Walls:  Use galvanized steel rigid metal conduit, intermediate

metal conduit (IMC), or electrical metallic tubing (EMT).
F. Concealed Above Accessible Ceilings:  Use galvanized steel rigid metal conduit, intermediate

metal conduit (IMC), or electrical metallic tubing (EMT).
G. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.
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H. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal conduit or
electrical metallic tubing (EMT).

I. 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.

J. Exposed, Exterior:  Use galvanized steel rigid metal conduit or PVC-coated galvanized steel
rigid metal conduit.

K. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit.
1. Maximum Length:  6 feet.

L. Connections to Vibrating Equipment:
1. Dry Locations:  Use flexible metal conduit.
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.
3. Maximum Length:  6 feet unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Motors.
2.02 CONDUIT REQUIREMENTS

A. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only
where they comply with specified requirements, are free from corrosion, and integrity is verified
by pulling a mandrel through them.

B. Electrical Service Conduits:  Also comply with Section 262100.
C. Fittings for Grounding and Bonding:  Also comply with Section 260526.
D. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
E. Provide products listed, classified, and labeled as suitable for the purpose intended.
F. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  3/4 inch (21 mm) trade size.
2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size.
3. Control Circuits:  1/2 inch (16 mm) trade size.

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

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Manufacturers:

1. Allied Tube & Conduit:  www.alliedeg.com/#sle.
2. Republic Conduit:  www.republic-conduit.com/#sle.
3. Wheatland Tube, a Division of Zekelman Industries:  www.wheatland.com/#sle.
4. Or Approved Equal.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.
b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.
d. Or Approved Equal.

2. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.

3. Material:  Use steel or malleable iron.
4. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.
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5. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.
6. Non-Hazardous Locations:  Use fittings listed and labeled as complying with UL 514B.
7. Material:  Use steel or malleable iron.
8. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil.
9. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B.
10. Material:  Use steel or malleable iron.
11. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B.
12. Material:  Use steel or malleable iron.

2.04 ELECTRICAL METALLIC TUBING (EMT)
A. Manufacturers:

1. Allied Tube & Conduit; [______]:  www.alliedeg.com/#sle.
2. Republic Conduit:  www.republic-conduit.com/#sle.
3. Wheatland Tube, a Division of Zekelman Industries; [______]:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.
b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.
d. Or Approved Equal.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.
4. Connectors and Couplings:  Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.
5. Damp or Wet Locations (where permitted):  Use fittings listed for use in wet locations.

2.05 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT
A. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2

and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

B. 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.
2.06 ACCESSORIES

A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil.
B. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the

conduit to be installed.
C. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.
D. Sealing Compound for Sealing Fittings:  Listed for use with the particular fittings to be installed.
E. Modular Seals for Conduit Penetrations:  Rated for minimum of 40 psig; Suitable for the

conduits to be installed.
PART 3  EXECUTION
3.01 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.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
D. Methods of Installation:

1. Cut conduits straight, properly ream, and cut threads for heavy wall conduit deep and
clean.

2. Field-bend conduit with benders designed for purpose so as not to distort nor vary internal
diameter.

3. Size conduits for fill of 31% or less per Chapter 9 tables of NEC, Minimum conduit size
shall be 3/4".

4. Fasten conduit terminations in sheet metal enclosures by 2 locknuts, and terminate with
bushing.  Install locknuts inside and outside enclosure.

5. Install conduits as not to damage or run through structural members.
6. Test every conduit run installed with ball mandrel.  Clear and restore/repair and conduit

which rejects ball mandrel.
7. Provide permanent plastic tags at each end of embedded conduit run stating what the

conduit is serving and where it is served from including the location.
8. Label all junction boxes (larger than 6" x 6"); pull boxes, wireways with engraved plastic

nameplates.
9. Run all underground condit under the slab in the dirt and hunt from the slab except for

miscellaneous 3/4" conduits which may be run in the slab (with approval from Structural
Engineer) if the below stated conditions are met.  The depth shall vary as required to
avoid underground plumbing.  Run in slab when turning up.  Hang conduit to slab with
stainless steel rods looped around conduit with stainless steel washer to keep loop closed
on one end; the other end is to have a 90 degree bend set into slab or looped around
reinforcing rods.  Use 1/4" diameter rod for conduit up to 2", 3/8" diameter for conduit 2
1/2" or greater in diameter.  Space supports no greater than 4' apart, or as required by the
National Electrical Code and local codes.

10. Install underground conduits minimum of 24" below finished grade.  Use 36" radius long
fittings only.

11. Exposed Conduits:
a. Install exposed conduits and extensions from concealed conduit systems neatly,

parallel with, or at right angles to walls of the building.
E. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact routing

required.
3. Conceal all conduits unless specifically indicated to be exposed.
4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

5. Arrange conduit to maintain adequate headroom, clearances, and access.
6. Arrange conduit to provide no more than the equivalent of four 90 degree bends between

pull points.
7. Arrange conduit to provide no more than 150 feet 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.



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 260533.13 - 6 Conduit for Electrical 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 the same area together on a common rack.
F. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 and Section 260529 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.

G. Connections and Terminations:
1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized

steel conduits prior to making connections.
2. Where two threaded conduits must be joined and neither can be rotated, use three-piece

couplings or split couplings. Do not use running threads.
3. Use suitable adapters where required to transition from one type of conduit to another.
4. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock

nuts for dry locations and raintight hubs for wet locations.
5. Provide insulating bushings or insulated throats at all conduit terminations to protect

conductors.
6. Secure joints and connections to provide maximum mechanical strength and electrical

continuity.
H. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Seal interior of conduits entering the building from underground at first accessible point to

prevent entry of moisture and gases.
6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of

membrane.
7. Make penetrations for roof-mounted equipment within associated equipment openings and

curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty. Include proposed locations of penetrations and methods for
sealing with submittals.

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

I. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:
1. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit

installed above ground to compensate for thermal expansion and contraction.
J. Condensation Prevention:  Where conduits cross barriers between areas of potential

substantial temperature differential, provide sealing fitting or approved sealing compound at an
accessible point near the penetration to prevent condensation. This includes, but is not limited
to:
1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

K. Provide grounding and bonding in accordance with Section 260526.
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3.03 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



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 260533.16 - 1 Boxes for Electrical Systems

SECTION 260533.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
C. Boxes and enclosures for integrated power, data, and audio/video.
D. Floor boxes.
E. Underground boxes/enclosures.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 083100 - Access Doors and Panels:  Panels for maintaining access to concealed

boxes.
C. Section 260526 - Grounding and Bonding for Electrical Systems.
D. Section 260529 - Hangers and Supports for Electrical Systems.
E. Section 260533.13 - Conduit for Electrical Systems:

1. Conduit bodies and other fittings.
2. Additional requirements for locating boxes to limit conduit length and/or number of bends

between pulling points.
F. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
G. Section 262726 - Wiring Devices:

1. Wall plates.
2. Additional requirements for locating boxes for wiring devices.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2010.
C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable 2014.
D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 2013.
E. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports 2013

(R2020).
F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current

Edition, Including All Revisions.
I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition,

Including All Revisions.
J. UL 508A - UL Standard for Safety Industrial Control Panels  2018.
K. UL 514A - Metallic Outlet Boxes Current Edition, Including All Revisions.
L. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers Current Edition,

Including All Revisions.
M. UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous

(Classified) Locations Current Edition, Including All Revisions.
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1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

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.
1.05 SUBMITTALS

A. 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.

B. 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.

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.

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

requirements.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

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

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted by

NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway

system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding conductors

terminate.
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B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull
Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise

indicated or required; furnish with compatible weatherproof gasketed covers.
3. Use suitable concrete type boxes where flush-mounted in concrete.
4. Use suitable masonry type boxes where flush-mounted in masonry walls.
5. Use raised covers suitable for the type of wall construction and device configuration where

required.
6. Use shallow boxes where required by the type of wall construction.
7. Do not use "through-wall" boxes designed for access from both sides of wall.
8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL

514A.
9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL

514A; furnish with threaded hubs.
10. Nonmetallic Boxes:  Comply with NEMA OS 2, and list and label as complying with UL

514C.
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. Minimum Box Size, Unless Otherwise Indicated:
a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by

1-1/2 inch deep (100 by 38 mm) trade size.
14. Wall Plates:  Comply with Section 262726.
15. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:
 www.cooperindustries.com/#sle.

b. Hubbell Incorporated; Bell Products; [______]:  www.hubbell-rtb.com/#sle.
c. Hubbell Incorporated; RACO Products; [______]:  www.hubbell-rtb.com/#sle.
d. O-Z/Gedney, a brand of Emerson Electric Co; [__________]:

 www.emerson.com/#sle.
e. Thomas & Betts Corporation:  www.tnb.com/#sle.
f. Or Approved Equal.

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 12  painted steel.
b. Outdoor Locations:  Type 3R, painted steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:
a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.
b. Back Panels:  Painted steel, removable.
c. Terminal Blocks:  Provide voltage/current ratings and terminal quantity suitable for

purpose indicated, with 25 percent spare terminal capacity.
5. Finish for Painted Steel Enclosures:  Manufacturer's standard grey unless otherwise

indicated.
6. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation:  www.cooperindustries.com/#sle.
b. Hoffman, a brand of Pentair Technical Products:  www.hoffmanonline.com/#sle.
c. Hubbell Incorporated; Wiegmann Products:  www.hubbell-wiegmann.com/#sle.
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D. Boxes and Enclosures for Integrated Power, Data, and Audio/Video:  Size and configuration as
indicated or as required with partitions to separate services; field-connected gangable boxes
may be used.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards where mounting heights are not
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.
E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.
G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are

indicated or permitted.
H. Round boxes are not acceptable where conduit must enter box through side of box.
I. Provide knockout closures to cap unused knockout holes where blanks have been removed.
J. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section 083100
as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.
3. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 262726.
4. Locate boxes so that wall plates do not span different building finishes.
5. Locate boxes so that wall plates do not cross masonry joints.
6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location

at different mounting heights, install along a common vertical center line.
7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide

minimum 6 inches horizontal separation unless otherwise indicated.
8. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire

resistance will not be reduced.
a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide

minimum 24 inches separation where wall is constructed with individual
noncommunicating stud cavities or protect both boxes with listed putty pads.

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 260533.13.

K. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 260529 using

suitable supports and methods approved by the authority having jurisdiction.
2. Provide independent support from building structure except for cast metal boxes (other

than boxes used for fixture support) supported by threaded conduit connections in
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accordance with NFPA 70. 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.

L. Install boxes plumb and level.
M. 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.

N. Install boxes as required to preserve insulation integrity.
O. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 078400.
P. Close unused box openings.
Q. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment

installed or designated for future use.
R. Provide grounding and bonding in accordance with Section 260526.
S. Identify boxes in accordance with Section 260553.

3.03 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.04 PROTECTION
A. Immediately after installation, protect boxes from entry of moisture and foreign material until

ready for installation of conductors.
END OF SECTION
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SECTION 260553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Exposed conduit color banding
B. Cable/Conductor Identification
C. Operation Instructions and Warnings
D. Danger Signs
E. Equipment/System Identification Signs
F. Voltage markers.
G. Underground warning tape.
H. Floor marking tape.

1.02 REFERENCE STANDARDS
A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs 2011.
B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011.
C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. NFPA 70E - Standard for Electrical Safety in the Workplace 2018.
E. UL 969 - Marking and Labeling Systems Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until

identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

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

product.
B. Shop Drawings:  Provide schedule of items to be identified indicating proposed designations,

materials, legends, and formats.
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.

1.05 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70 and NFPA 70E

1.06 FIELD CONDITIONS
A. Do not install adhesive products when ambient temperature is lower than recommended by

manufacturer.
PART 2  PRODUCTS
2.01 ELECTRICAL IDENTIFICATION MATERIALS

A. General:  Except as otherwise indicated, provide manufacturer's standard products of
catergories and types required for each application.  Where more than single type is specified
for an application, selection is Installer's option, but provide single slelection for each
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application.
B. Color-Coded Conduit Markers:  Provide manufacturer's standard pre-printed, flexible or sem-

rigid, permanent, plastic-sheet conduit markers.  Except as otherwise indicated, provide
lettering which indicates voltage of conductor(s) in conduit.  Unless otherwise indicated or
required by governing regulations, provide orange markers with black letters.

C. Arc Fault Stickers:  Contractor shall provide and install all arc fault stickers as required by
NFPA 70E.  Contractor shall provide all fault current studies necessary to provide appropriate
stickers on all equipment.

D. Cable/Conductor Identification Bands:  Provide manufacturer's standard vinyl-cloth, self-
adhesive cable/conductor wire markers or wrap-around type, numbered to show circuit
identification.

E. Self-adhesive Plastic Signs:  Provide manufacturer's standard, self-adhesive or pressure-
sensitive, pre-printed, flexible vinyl signs for operational instructions or warnings, of sizes
suitable for application areas and adequate for visibility.  Unless otherwise indicated or required
by governing regulations, provide orange signs with black lettering.

F. Danger Signs:  Provide Manufacturer's standard "Danger" signs of baked enamel finish on 20-
gage steel, of standard red, black, and white graphics for adequate vision (as examples:  "High
Voltage", "Keep Away", "Buried Cable", "Do Not Touch Switch").

G. Engraved Plastic-Laminate Signs:  Provide engraved stock melamine plastic-laminate,
complying with FS L-P-387 in sizes and thicknessess indicated.
1. Thickness:  1/16", for units up to 20 sq. in. or 8" length, 1/8" for larger units.
2. Fastners:  Self-tapping stainless steel screws, except contact-type permanent adhesive

where screws cannot or should not penetrate substrate.
H. Manufacturers:  Subject to compliance with requirements.

2.02 LETTERING AND GRAPHICS
A. Coordinate names, abbreviations, and other designations used in electrical identification work

with corresponding designations shown or specified for schedule.  Provide numbers, lettering
and wording as indicated or, if not otherwise indicated, as recommended by manufacturers or
as required for proper identification and operation/maintenance of electrical system and
equipment.

B. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
a. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight

of equipment.
4) 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.

2. Service Equipment:
a. Use identification nameplate to identify each service disconnecting means.

3. Use voltage marker to identify highest voltage present for each piece of electrical
equipment.

4. Use identification nameplate to identify equipment utilizing series ratings, where permitted,
in accordance with NFPA 70.

5. Use identification label to identify overcurrent protective devices for branch circuits serving
fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT".

6. Use field-painted floor markings, floor marking tape, or warning labels to identify required
equipment working clearances.
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a. Field-Painted Floor Markings:  Alternating black and white stripes, 3 inches wide,
painted in accordance with Section 099123 and 099113.

7. Available Fault Current Documentation:  Use identification label to identify the available
fault current and date calculations were performed at locations requiring documentation by
NFPA 70 including but not limited to the following.
a. Service equipment.
b. Motor control centers.
c. Elevator control panels.

8. Arc Flash Hazard Warning Labels:  Comply with Section 260573.
9. Use warning signs to identify electrical hazards for entrances to all rooms and other

guarded locations that contain exposed live parts operating at 600 V nominal or less with
the word message "DANGER; Electrical hazard; Authorized personnel only" or approved
equivalent.

C. Identification for Raceways:
1. Use identification labels, handwritten text using indelible marker, or plastic marker tags to

identify spare conduits at each end. Identify purpose and termination location.
2. Use underground warning tape to identify underground raceways.

D. Identification for Devices:
1. Use engraved wallplate to identify serving branch circuit for all receptacles.

2.03 VOLTAGE MARKERS
A. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-adhesive vinyl or

self-adhesive vinyl cloth type markers.
B. Minimum Size:

1. Markers for Equipment:  1 1/8 by 4 1/2 inches.
C. Legend:

1. Markers for Voltage Identification:  Highest voltage present.
D. Color:  Black text on orange background unless otherwise indicated.

2.04 UNDERGROUND WARNING TAPE
A. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless

otherwise indicated.
B. Non-detectable Type Tape:  6 inches wide, with minimum thickness of 4 mil.
C. Legend:  Type of service, continuously repeated over full length of tape.
D. Color:

PART 3  EXECUTION
3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. General Installation Requirements:

1. Coordination:  Where identification to be applied to surfaces which require finish, install
identification after completion of painting.

2. Regulations:  Comply with governing regulations and requests of governing authorities for
identification of electrical work.

C. Conduit Identification:
1. General:  Apply color-coded identification on electrical conduit in a manner similar to

piping identification.  Except as otherwise indicated, use a color that matches
surroundings as coded color for conduit.

D. Cable/Conductor Identification:
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1. Apply cable/conductor identification on each box/enclosure/cabinet where wires are
present, match identification with marking system used in panelboards, shop drawings,
contract documents, and similar previously established identification for project electrical
work.

2. All conductors shall be clearly and permanently identified, and color coded per NEC.
3. All control circuit and instrument circuit terminations shall be identified.  For conductors #6

and smaller, conductor color-coding shall be color insulation.  For conductor color coding
of work larger than #6, use self-adhesive wrap around tape markers.  Use markers for all
panelboards, boxes, outlets, switches, circuit breakers and control centers.

4. Operational Instructions and Warnings:  Wherever reasonably required to ensure safe and
efficient operation and maintenance of electrical and other related systems, and
equipment, including prevention of misuse of electrical facilities by unauthorized
personnel, install self-adhesive plastic signs or similar equivalent identification,
instructions or warnings on switches, outlets and other control devices and covers of
electrical enclosures.

E. Equipment/System Identification:
1. Install engraved plastic-laminate sign on each major unit of electrical equipment in the

building unless unit is specified with its own self-explanatory identification.
2. Provide text matching terminology and numbering of the contract documents and shop

drawings.  Provide signs for the following categories of electrical work:
a. Panelboards, electrical cabinets and enclosures
b. Access panel/doors to electrical facilities
c. Major electrical substation and switchboard
d. Disconnect/safety switches
e. Telecommunications switching equipment
f. Fire Alarm Master Station

4.01 FIELD QUALITY CONTROL
A. 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 260573
POWER SYSTEM STUDIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Short-circuit study.
B. Protective device coordination study.
C. Arc flash and shock risk assessment.

1. Includes arc flash hazard warning labels.
D. Criteria for the selection and adjustment of equipment and associated protective devices not

specified in this section, as determined by studies to be performed.
1.02 RELATED REQUIREMENTS

A. Section 260553 - Identification for Electrical Systems:  Additional requirements for arc flash
hazard warning labels.

B. Section 262416 - Panelboards.
C. Section 262419 - Motor-Control Centers.

1.03 REFERENCE STANDARDS
A. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011.
B. IEEE 141 - IEEE Recommended Practice for Electrical Power Distribution for Industrial Plants

1993 (Reaffirmed 1999).
C. IEEE 242 - IEEE Recommended Practice for Protection and Coordination of Industrial and

Commercial Power Systems 2001, with Errata (2003).
D. IEEE 399 - IEEE Recommended Practice for Industrial and Commercial Power Systems

Analysis 1997.
E. IEEE 551 - IEEE Recommended Practice for Calculating Short-Circuit Currents in Industrial and

Commercial Power Systems 2006.
F. IEEE 1584 - IEEE Guide for Performing Arc-Flash Hazard Calculations 2018, with Errata

(2019).
G. NEMA MG 1 - Motors and Generators 2018.
H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems

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

Jurisdiction, Including All Applicable Amendments and Supplements.
J. NFPA 70E - Standard for Electrical Safety in the Workplace 2018.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work to provide equipment and associated protective devices complying
with criteria for selection and adjustment, as determined by studies to be performed.

2. Notify Contracting Officer of any conflicts with or deviations from Contract Documents.
Obtain direction before proceeding with work.

B. Sequencing:
1. Submit study reports prior to or concurrent with product submittals.
2. Do not order equipment until matching study reports and product submittals have both

been evaluated by Contracting Officer.
3. Verify naming convention for equipment identification prior to creation of final drawings,

reports, and arc flash hazard warning labels (where applicable).
C. Scheduling:

1. Arrange access to existing facility for data collection with Owner.
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2. Where work of this section involves interruption of existing electrical service, arrange
service interruption with Owner.

1.05 SUBMITTALS
A. Study preparer's qualifications.
B. Study reports, stamped or sealed and signed by study preparer.
C. Product Data:  In addition to submittal requirements specified in other sections, include

manufacturer's standard catalog pages and data sheets for equipment and protective devices
indicating information relevant to studies.
1. Include characteristic time-current trip curves for protective devices.
2. Clearly indicate whether proposed short circuit current ratings are fully rated or, where

acceptable, series rated systems.
3. Include documentation of listed series ratings.
4. Identify modifications made in accordance with studies that:

a. Can be made at no additional cost to Owner.
D. Arc Flash Hazard Warning Label Samples:  One of each type and legend specified.
E. Field quality control reports.
F. Certification that field adjustable protective devices have been set in accordance with

requirements of studies.
G. Project Record Documents:  Revise studies as required to reflect as-built conditions.

1. Include hard copies with operation and maintenance data submittals.
2. Include computer software files used to prepare studies with file name(s) cross-referenced

to specific pieces of equipment and systems.
1.06 POWER SYSTEM STUDIES

A. Scope of Studies:
1. Perform analysis of new electrical distribution system as indicated on drawings.
2. Except where study descriptions below indicate exclusions, analyze system at each bus

from primary protective devices of identified (selected) source down to each piece of
equipment involved, including parts of system affecting calculations being performed (e.g.
fault current contribution from motors).

B. General Study Requirements:
1. Comply with NFPA 70.
2. Perform studies utilizing computer software complying with specified requirements;

manual calculations are not permitted.
C. Data Collection:

1. Compile information on project-specific characteristics of actual installed equipment,
protective devices, feeders, etc. as necessary to develop single-line diagram of electrical
distribution system and associated input data for use in system modeling.
a. Utility Source Data:  Include primary voltage, maximum and minimum three-phase

and line-to-ground fault currents, impedance, X/R ratio, and primary protective device
information.
1) Obtain up-to-date information from Entergy  as necessary.
2) Utility Company:  Entergy .

(a) Point of Contact:  Piney Sheldon .
(b) Phone:  601-933-5090 .

b. Motors:  Include manufacturer/model, type (e.g. induction, synchronous), horsepower
rating, voltage rating, full load amps, and locked rotor current or NEMA MG 1 code
letter designation.

c. Transformers:  Include primary and secondary voltage ratings, kVA rating, winding
configuration, percent impedance, and X/R ratio.

d. Protective Devices:
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1) Circuit Breakers:  Include manufacturer/model, type (e.g. thermal magnetic,
electronic trip), frame size, trip rating, voltage rating, interrupting rating, available
field-adjustable trip response settings, and features (e.g. zone selective
interlocking).

2) Fuses:  Include manufacturer/model, type/class (e.g. Class J), size/rating, and
speed (e.g. time delay, fast acting).

e. Protective Relays:  Include manufacturer/model, type, settings, current/potential
transformer ratio, and associated protective device.

f. Conductors:  Include feeder size, material (e.g. copper, aluminum), insulation type,
voltage rating, number per phase, raceway type, and actual length.

D. Short-Circuit Study:
1. Comply with IEEE 551 and applicable portions of IEEE 141, IEEE 242, and IEEE 399.
2. For purposes of determining equipment short circuit current ratings, consider conditions

that may result in maximum available fault current, including but not limited to:
a. Maximum utility fault currents.
b. Maximum motor contribution.
c. Known operating modes (e.g. utility as source, generator as source, utility/generator

in parallel, bus tie breaker open/close positions).
3. For each bus location, calculate the maximum available three-phase bolted symmetrical

and asymmetrical fault currents. For grounded systems, also calculate the maximum
available line-to-ground bolted fault currents.

E. Protective Device Coordination Study:
1. Comply with applicable portions of IEEE 242 and IEEE 399.
2. Analyze alternate scenarios considering known operating modes (e.g. utility as source,

generator as source, utility/generator in parallel, bus tie breaker open/close positions).
3. Analyze protective devices and associated settings for suitable margins between time-

current curves to achieve full selective coordination while providing adequate protection
for equipment and conductors.

F. Arc Flash and Shock Risk Assessment:
1. Comply with NFPA 70E.
2. Perform incident energy and arc flash boundary calculations in accordance with IEEE

1584 (as referenced in NFPA 70E Annex D), where applicable.
3. Analyze alternate scenarios considering conditions that may result in maximum incident

energy, including but not limited to:
a. Maximum and minimum utility fault currents.
b. Maximum and minimum motor contribution.
c. Known operating modes (e.g. utility as source, generator as source, utility/generator

in parallel, bus tie breaker open/close positions).
G. Study Reports:

1. General Requirements:
a. Identify date of study and study preparer.
b. Identify study methodology and software product(s) used.
c. Identify scope of studies, assumptions made, implications of possible alternate

scenarios, and any exclusions from studies.
d. Identify base used for per unit values.
e. Include single-line diagram and associated input data used for studies; identify buses

on single-line diagram as referenced in reports, and indicate bus voltage.
f. Include conclusions and recommendations.

2. Short-Circuit Study:
a. For each scenario, identify at each bus location:

1) Calculated maximum available symmetrical and asymmetrical fault currents
(both three-phase and line-to-ground where applicable).

2) Fault point X/R ratio.
3) Associated equipment short circuit current ratings.
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b. Identify locations where the available fault current exceeds the equipment short
circuit current rating, along with recommendations.

3. Protective Device Coordination Study:
a. For each scenario, include time-current coordination curves plotted on log-log scale

graphs.
b. For each graph include (where applicable):

1) Partial single-line diagram identifying the portion of the system illustrated.
2) Protective Devices:  Time-current curves with applicable tolerance bands for

each protective device in series back to the source, plotted up to the maximum
available fault current at the associated bus.

3) Conductors:  Damage curves.
4) Transformers:  Inrush points and damage curves.
5) Generators:  Full load current, overload curves, decrement curves, and short

circuit withstand points.
6) Motors:  Full load current, starting curves, and damage curves.
7) Capacitors:  Full load current and damage curves.

c. For each protective device, identify fixed and adjustable characteristics with available
ranges and recommended settings.
1) Circuit Breakers:  Include long time pickup and delay, short time pickup and

delay, and instantaneous pickup.
2) Include ground fault pickup and delay.
3) Include fuse ratings.
4) Protective Relays:  Include current/potential transformer ratios, tap, time dial,

and instantaneous pickup.
d. Identify cases where either full selective coordination or adequate protection is not

achieved, along with recommendations.
4. Arc Flash and Shock Risk Assessment:

a. For the worst case for each scenario, identify at each bus location:
1) Calculated incident energy and associated working distance.
2) Calculated arc flash boundary.
3) Bolted fault current.
4) Arcing fault current.
5) Clearing time.
6) Arc gap distance.

b. For purposes of producing arc flash hazard warning labels, summarize the maximum
incident energy and associated data reflecting the worst case condition of all
scenarios at each bus location.

c. Include recommendations for reducing the incident energy at locations where the
calculated maximum incident energy exceeds 8 calories per sq cm.

1.07 QUALITY ASSURANCE
A. Study Preparer Qualifications:  Professional electrical engineer licensed in the State in which

the Project is located and with minimum five years experience in the preparation of studies of
similar type and complexity using specified computer software.
1. Study preparer may be employed by the manufacturer of the electrical distribution

equipment.
2. Study preparer may be employed by field testing agency.

B. Field Testing Agency Qualifications:  Independent testing organization specializing in testing,
analysis, and maintenance of electrical systems with minimum five years experience; NETA
Accredited Company.

C. Computer Software for Study Preparation:  Use the latest edition of commercially available
software utilizing specified methodologies.
1. Acceptable Software Products:

a. EasyPower LLC:  www.easypower.com/#sle.
b. ETAP/Operation Technology, Inc:  www.etap.com/#sle.
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c. Power Analytics Corporation:  www.poweranalytics.com/#sle.
d. SKM Systems Analysis, Inc:  www.skm.com/#sle.
e. CYME.

PART 2  PRODUCTS
2.01 ARC FLASH HAZARD WARNING LABELS

A. Provide warning labels complying with ANSI Z535.4 to identify arc flash hazards for each work
location analyzed by the arc flash and shock risk assessment.
1. Materials:  Comply with Section 260553.
2. Minimum Size:  4 by 6 inches.
3. Legend:  Provide custom legend in accordance with NFPA 70E based on equipment-

specific data as determined by arc flash and shock risk assessment.
a. Include orange header that reads "WARNING" unless otherwise indicated.
b. Include red header that reads "DANGER" where calculated incident energy is 40

calories per square cm or greater.
c. Include the text "Arc Flash and Shock Hazard; Appropriate PPE Required" or

approved equivalent.
d. Include the following information:

1) Arc flash boundary.
2) Available incident energy and corresponding working distance.
3) Site-specific PPE (personnel protective equipment) requirements.
4) Nominal system voltage.
5) Limited approach boundary.
6) Restricted approach boundary.
7) Equipment identification.
8) Date calculations were performed.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install arc flash warning labels in accordance with Section 260553.
3.02 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Adjust equipment and protective devices for compliance with studies and recommended

settings.
C. Notify Contracting Officer of any conflicts with or deviations from studies. Obtain direction

before proceeding.
D. Submit detailed reports indicating inspection and testing results, and final adjusted settings.

3.03 CLOSEOUT ACTIVITIES
A. See Section 017800 - Closeout Submittals, for closeout submittals.
B. See Section 017900 - Demonstration and Training, for additional requirements.

END OF SECTION
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SECTION 260583
WIRING CONNECTIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables.
B. Section 260533.13 - Conduit for Electrical Systems.
C. Section 260533.16 - Boxes for Electrical Systems.
D. Section 262726 - Wiring Devices.
E. Section 262816.16 - Enclosed Switches.
F. Section 262913 - Enclosed Controllers.

1.03 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.
1.04 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.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

PART 2  PRODUCTS
2.01 MATERIALS

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for
equipment.
1. Colors:  Comply with NEMA WD 1.
2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified

equipment grounding conductor, suitable for use in damp locations.
3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit

overcurrent protection.
B. Disconnect Switches:  As specified in Section 262816.16 and in individual equipment sections.
C. Wiring Devices:  As specified in Section 262726.
D. Flexible Conduit:  As specified in Section 260533.13.
E. Wire and Cable:  As specified in Section 260519.
F. Boxes:  As specified in Section 260533.16.

2.02 EQUIPMENT CONNECTIONS
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.
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3.02 ELECTRICAL CONNECTIONS
A. Make electrical connections in accordance with equipment manufacturer's instructions.
B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit

with watertight connectors in damp or wet locations.
C. Connect heat producing equipment using wire and cable with insulation suitable for

temperatures encountered.
D. Provide receptacle outlet to accommodate connection with attachment plug.
E. Provide cord and cap where field-supplied attachment plug is required.
F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and

equipment connection boxes.
G. Install disconnect switches, controllers, control stations, and control devices to complete

equipment wiring requirements.
H. Install terminal block jumpers to complete equipment wiring requirements.
I. Install interconnecting conduit and wiring between devices and equipment to complete

equipment wiring requirements.
J. Coolers and Freezers:  Cut and seal conduit openings in freezer and cooler walls, floor, and

ceilings.
END OF SECTION
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SECTION 262416
PANELBOARDS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Power distribution panelboards.
B. Lighting and appliance panelboards.
C. Overcurrent protective devices for panelboards.

1.02 RELATED REQUIREMENTS
A. Section 033000 - Cast-in-Place Concrete:  Concrete equipment pads.
B. Section 260526 - Grounding and Bonding for Electrical Systems.
C. Section 260529 - Hangers and Supports for Electrical Systems.
D. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
E. Section 260573 - Power System Studies:  Additional criteria for the selection and adjustment of

equipment and associated protective devices specified in this section.
F. Section 262200 - Low-Voltage Transformers:  Small power centers with integral primary

breaker, transformer, and panelboard.
1.03 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) 2020.
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 67 - Panelboards Current Edition, Including All Revisions.
J. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures

Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted panelboards where indicated.

4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Contracting Officer of any conflicts with or deviations from Contract Documents.
Obtain direction before proceeding with work.
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1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for

panelboards, enclosures, overcurrent protective devices, and other installed components and
accessories.
1. Include characteristic trip curves for each type and rating of overcurrent protective device

upon request.
B. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,

overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.
1. Include dimensioned plan and elevation views of panelboards and adjacent equipment

with all required clearances indicated.
2. Include wiring diagrams showing all factory and field connections.
3. Clearly indicate whether proposed short circuit current ratings are fully rated or, where

acceptable, series rated systems.
4. Include documentation of listed series ratings upon request.

C. Source Quality Control Test Reports:  Include reports for tests designated in NEMA PB 1 as
routine tests.

D. Field Quality Control Test Reports.
E. 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.

F. Project Record Documents:  Record actual installed locations of panelboards and actual
installed circuiting arrangements.

G. Maintenance Data:  Include information on replacement parts and recommended maintenance
procedures and intervals.

H. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. Panelboard Keys:  Two of each different key.

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

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

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

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

1.07 DELIVERY, STORAGE, AND 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.
1.08 FIELD CONDITIONS

A. Maintain ambient temperature within the following limits during and after installation of
panelboards:
1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Schneider Electric; Square D Products; [______]:  www.schneider-electric.us/#sle.
B. Or Approved Equal.
C. 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.

2.02 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.

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 determined by short circuit study performed in
accordance with Section 260573.

2. Listed series ratings are not acceptable.
D. Main Breaker:  Configure for top or bottom incoming feed as indicated or as required for the

installation.
E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.
F. Bussing:  Sized in accordance with UL 67 temperature rise requirements.

1. Provide 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.

G. Conductor Terminations:  Suitable for use with the conductors to be installed.
H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Boxes:  Galvanized steel unless otherwise indicated.
a. Cabinets shall be of such size as to allow a wiring gutter space of at least 6" all

around for power panels, and 4" all around for lighting panels.
b. Provide painted steel boxes for surface-mounted panelboards where indicated, finish

to match fronts.
2. Fronts:

a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Finish for Painted Steel Fronts:  Manufacturer's standard grey unless otherwise

indicated.
3. Lockable Doors:  All locks keyed alike unless otherwise indicated.

I. Future Provisions:  Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

J. Each Panelboard shall be complete with main tin plated copper bus run up the center and
neutral bars where required and all proper sequence phase connections.  Polarized
panelboards will not be accepted.  Capacities of copper busses and connections shall be based
on a maximum density of 1000 amps per sq. in.  spacing of busses shall not be less than code
requirements.

K. Busses shall be arranged as indicated on the drawings.  Busses shall be provided with suitable
phase identification.

L. Directory holder with metal frame shall be furnished and installed upon the door of each
cabinet, with complete typewritten circuit schedule inserted.
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M. The inside and outside of panelboard boxes, doors and trims shall be furrnished with at least
two coats of manufacturer's standard finish paint over a baked-on prime coat.

N. Provide ground bus.  Provide additional isloated ground bus where specified.
O. Lighting and Appliance Panels:  Panels shall be for use on voltage phase, number of wire

system, 60 cycle, solid neutral service, with number and size of bolt-on type circuit breaker
branches as shown on the drawings.  Circuit breaker's interrupting capacity shall be 10,000
RMS symmetrical amperes unless otherwise noted.

P. Power and Distribution Panels:
1. Power and distirbution panels shall be the dead-front type, with hinged doors, with fusible

circuit breakers in the branches as indicated on the drawings.  The panels shall be
suitable for 208/120 volt, 3-Phase, 4-wire or 480/277 volt, 3-phase, 4-wire supply as
shown.

2.03 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:  Copper  suitable for terminating copper conductors only.
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.
2. Provide thermal magnetic circuit breakers unless otherwise indicated.
3. Provide electronic trip circuit breakers where indicated.

E. Enclosures:
1. Provide surface-mounted enclosures unless otherwise indicated.
2. Nema 1 Indoors, Nema 12/3R outdoors.

2.04 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:  Copper  suitable for terminating copper conductors only.
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.

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.
E. Enclosures:

1. Provide surface-mounted enclosures as indicated.
F. Provide column-width panelboards with accessory column-width cable trough and pullbox

where indicated.
2.05 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. Provide compression lugs where indicated.
c. Lug Material:  Copper  suitable for terminating copper conductors only.

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short
circuit protection.

5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
6. Provide the following circuit breaker types where indicated:

a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers:  Listed as complying with UL
943, class A for protection of personnel.

b. Ground Fault Equipment Protection Circuit Breakers:  Designed to trip at 30 mA for
protection of equipment.

c. 100 Percent Rated Circuit Breakers:  Listed for application within the panelboard
where installed at 100 percent of the continuous current rating.

d. Current Limiting Circuit Breakers:  Without using fusible elements, designed to limit
the let-through energy to a value less than the energy of a one-half cycle wave of the
symmetrical prospective current when operating within its current limiting range.

7. Provide listed switching duty rated circuit breakers with SWD marking for all branch
circuits serving fluorescent lighting.

8. Provide listed high intensity discharge lighting rated circuit breakers with HID marking for
all branch circuits serving HID lighting.

9. Do not use tandem circuit breakers.
10. Do not use handle ties in lieu of multi-pole circuit breakers.
11. Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.
12. 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.

2.06 SOURCE QUALITY CONTROL
A. Factory test panelboards according to NEMA PB 1.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of the panelboards and associated components are

consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive panelboards.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
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C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.
D. Secure all panelboards to building structure/walls to comply with tightening torques specified to

UL stds. 486A and B.
E. Panelboard loads shall be balanced between phases.
F. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
G. Install panelboards plumb.
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. Mount floor-mounted power distribution panelboards on properly sized 3 inch high concrete pad

constructed in accordance with Section 033000.
J. Provide grounding and bonding in accordance with Section 260526.

1. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on isolated/insulated ground bus.

K. Install all field-installed branch devices, components, and accessories.
L. Multi-Wire Branch Circuits:  Group grounded and ungrounded conductors together in the

panelboard as required by NFPA 70.
M. Set field-adjustable circuit breaker tripping function settings per load study.
N. Provide filler plates to cover unused spaces in panelboards.
O. Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing

essential loads for the following:
1. Fire detection and alarm circuits.
2. Communications equipment circuits.

3.03 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Test GFCI circuit breakers to verify proper operation.
C. Test shunt trips to verify proper operation.
D. Procure services of a qualified manufacturer's representative to observe installation and assist

in inspection, testing, and adjusting. Include manufacturer's reports with field quality control
submittals.

E. Correct deficiencies and replace damaged or defective panelboards or associated components.
3.04 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.

3.05 CLEANING
A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 262726
WIRING DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall switches.
B. Receptacles.
C. Wall plates.
D. Floor box service fittings.

1.02 RELATED REQUIREMENTS
A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables:  Manufactured wiring

systems for use with access floor boxes with compatible pre-wired connectors.
B. Section 260526 - Grounding and Bonding for Electrical Systems.
C. Section 260533.16 - Boxes for Electrical Systems.
D. Section {id#874} - Boxes for Electrical Systems .
E. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

1.03 REFERENCE STANDARDS
A. FS W-C-596 - Connector, Electrical, Power, General Specification for 2017h.
B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification)

2017g.
C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
D. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2010.
E. NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed 2015).
F. NEMA WD 6 - Wiring Devices - Dimensional Specifications 2016.
G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. UL 20 - General-Use Snap Switches Current Edition, Including All Revisions.
I. UL 498 - Attachment Plugs and Receptacles Current Edition, Including All Revisions.
J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices Current Edition, Including All

Revisions.
K. UL 943 - Ground-Fault Circuit-Interrupters Current Edition, Including All Revisions.
L. UL 1310 - Class 2 Power Units Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door
swings.

4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.

5. Coordinate the core drilling of holes for poke-through assemblies with the work covered
under other sections.

6. Notify Contracting Officer of any conflicts or deviations from Contract Documents to obtain
direction prior to proceeding with work.

B. Sequencing:
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1. Do not install wiring devices until final surface finishes and painting are complete.
1.05 SUBMITTALS

A. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

B. Samples:  One for each type and color of device and wall plate specified.
C. Field Quality Control Test Reports.
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. Operation and Maintenance Data:
1. GFCI Receptacles:  Include information on status indicators.

F. Project Record Documents:  Record actual installed locations of wiring devices.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

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

this section with minimum three years documented experience.
D. Products:  Listed, classified, and labeled as suitable for the purpose intended.
E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

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

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2  PRODUCTS
2.01 GENERAL

A. Provide factory-fabricated wiring devices, in types, colors, and electrical ratings for applications
indicated and compllying with NEMA stds. Pub. No. WD or as required.  Unless otherwise
noted device cover plates shall be high abuse nylon or stainless steel in industrial locations.

2.02 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 20

ampere rating minimum and 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 GFI protection for all receptacles serving electric drinking fountains. Use GFCI Breaker

for GFI protection.
G. Unless noted otherwise, do not use combination switch/receptacle devices.

2.03 WIRING DEVICE FINISHES
A. Provide wiring device finishes as described below unless otherwise indicated.
B. Wiring Devices Installed in Finished Spaces :  White  with  stainless steel  wall plate.
C. Wiring Devices Installed in Unfinished Spaces:  White with galvanized steel wall plate.
D. Wiring Devices Installed in Wet or Damp Locations:  White with specified weatherproof cover.
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2.04 WALL SWITCHES
A. Manufacturers:

1. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.
2. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle.
3. Or Approved Equal.

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 20and 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.

2.05 RECEPTACLES
A. Manufacturers:

1. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.
2. Lutron Electronics Company, Inc; Designer Style:  www.lutron.com/#sle.
3. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle.
4. Or Approved Equal.

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA
WD 6, and listed as complying with UL 498and 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 SE suitable for installation in damp or wet locations; single or duplex as
indicated on the drawings.

3. Tamper Resistant Convenience Receptacles:  Industrial specification grade, 20A, 125V,
NEMA 5-20R, listed and labeled as tamper resistant type; single or duplex as indicated on
the drawings.

D. GFCI Receptacles:
1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and

light to indicate ground fault tripped condition and loss of protection; listed as complying
with UL 943, class A.
a. Provide test and reset buttons of same color as device.

2. Standard GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, NEMA
5-20R, rectangular decorator style.

3. Weather Resistant GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V,
NEMA 5-20R, rectangular decorator style, listed and labeled as weather resistant type
complying with UL 498 Supplement SE suitable for installation in damp or wet locations.

E. USB Charging Devices:
1. USB Charging Devices - General Requirements:  Listed as complying with UL 1310.

a. Charging Capacity - Two-Port Devices:  2.1 A, minimum.
2. USB Charging/Tamper Resistant Receptacle Combination Devices:  Two-port (Type A)

USB charging device and receptacle, commercial specification grade, duplex, 20A, 125V,
NEMA 5-20R, listed and labeled as tamper resistant type; rectangular decorator style.
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2.06 WALL PLATES
A. Manufacturers:

1. Hubbell Incorporated:  www.hubbell-wiring.com/#sle.
2. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.
3. Lutron Electronics Company, Inc :  www.lutron.com/#sle.
4. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle.
5. Or Approved Equal.

B. Wall Plates:  Comply with UL 514D.
1. Configuration:  One piece cover as required for quantity and types of corresponding wiring

devices.
2. Size:  Standard .
3. Screws:  Metal with tamper-resistant heads finished to match wall plate finish.

C. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.
D. 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.

E. 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.

2.07 FLOOR BOX SERVICE FITTINGS
A. Description:  Service fittings compatible with floor boxes provided under Section 260533.16

with components, adapters, and trims required for complete installation.
B. Flush Floor Service Fittings:

1. Single Service Flush Convenience Receptacles:
a. Cover:  Rectangular.
b. Configuration:  One standard convenience duplex receptacle(s) with duplex flap

opening(s).
2. Single Service Flush Communications Outlets:

a. Cover:  Rectangular.
b. Voice and Data Jacks:  As specified in Section 271000.

3. Single Service Flush Furniture Feed:
a. Cover:  Rectangular.
b. Configuration:  One 2-1/8 inch by 3/4 inch combination threaded opening(s).

4. Dual Service Flush Combination Outlets:
a. Cover:  Rectangular.
b. Configuration:

1) Power:  One standard convenience duplex receptacle(s) with duplex flap
opening(s).

2) Voice and Data Jacks:  As specified in Section 271000.
5. Dual Service Flush Furniture Feed:

a. Cover:  Rectangular.
b. Configuration:

1) Power:  One 2-1/8 inch by 3/4 inch combination threaded opening(s).
2) Communications:  One 2-1/8 inch by 1 inch combination threaded opening(s).

6. Accessories:
a. Tile Rings:  Finish to match covers; configuration as required to accommodate

specified covers.
b. Carpet Flanges:  Finish to match covers; configuration as required to accommodate

specified covers.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that floor boxes are adjusted properly.
F. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

wiring devices.
G. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards unless otherwise indicated.
B. Coordinate locations of outlet boxes provided under Section 260533.16 as required for

installation of wiring devices provided under this section.
1. Mounting Heights: Unless otherwise indicated, as follows:

a. Wall Switches:  Coordinate with Architectural Drawings.
b. Receptacles:  18 inches above finished floor or 6 inches above counter.
c. All heights shall be fully coordinated with Architectural Drawings .

2. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
3. Where multiple receptacles, wall switches, or wall dimmers are installed at the same

location and at the same mounting height, gang devices together under a common wall
plate.

4. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of
door frame. Where locations are indicated otherwise, notify Architect to obtain direction
prior to proceeding with work.

5. Locate receptacles for electric drinking fountains concealed behind drinking fountain
according to manufacturer's instructions.

C. Install wiring devices in accordance with manufacturer's instructions.
D. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.
E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not

connect more than one conductor to wiring device terminals.
F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and

tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

I. Where split-wired duplex receptacles are indicated, remove tabs connecting top and bottom
receptacles.

J. Install wiring devices plumb and level with mounting yoke held rigidly in place.
K. Install wall switches with OFF position down.
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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 260553.
3.04 FIELD QUALITY CONTROL

A. Prior to energizing circuitry, test wiring devices for electtrical continuity and proper polarity
connections.  After energizing circuitry, test wiring devices to demonstrate compliance with
requirements.

B. Inspect each wiring device for damage and defects.
C. Test each GFCI receptacle for proper tripping operation according to manufacturer's

instructions.
D. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.05 ADJUSTING
A. Adjust devices and wall plates to be flush and level.

3.06 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
END OF SECTION
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SECTION 265100
INTERIOR LIGHTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior luminaires.
B. Emergency lighting units.
C. Exit signs.
D. Ballasts and drivers.
E. Lamps.
F. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 260529 - Hangers and Supports for Electrical Systems.
B. Section 260533.16 - Boxes for Electrical Systems.
C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
D. Section 262726 - Wiring Devices:  Manual wall switches and wall dimmers.
E. Section 265600 - Exterior Lighting.

1.03 REFERENCE STANDARDS
A. 47 CFR 15 - Radio Frequency Devices current edition.
B. ANSI C82.4 - American National Standard for Ballasts for High-Intensity-Discharge and Low-

Pressure Sodium Lamps (Multiple-Supply Type) 2002.
C. ANSI C82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent

Lamp Ballasts - Supplements 2017.
D. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage

(1000 V and less) AC Power Circuits 2002 (Corrigendum 2012).
E. IES LM-63 - IESNA Standard File Format for Electronic Transfer of Photometric Data and

Related Information 2002 (Reaffirmed 2008).
F. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State

Lighting Products 2008.
G. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED

Packages, Arrays, and Modules 2015, with Errata (2017).
H. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
I. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems 2006.
J. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems 2006.
K. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility 2012.
L. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
M. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
N. UL 844 - Luminaires for Use in Hazardous (Classified) Locations Current Edition, Including All

Revisions.
O. UL 924 - Emergency Lighting and Power Equipment Current Edition, Including All Revisions.
P. UL 935 - Fluorescent-Lamp Ballasts Current Edition, Including All Revisions.
Q. UL 1029 - High-Intensity-Discharge Lamp Ballasts Current Edition, Including All Revisions.
R. UL 1598 - Luminaires Current Edition, Including All Revisions.
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S. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other
sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other
potential obstructions to visibility installed under other sections or by others.

4. Notify Contracting Officer of any conflicts or deviations from Contract Documents to obtain
direction prior to proceeding with work.

1.05 SUBMITTALS
A. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution 10 days
prior to bid date for Engineer Approval.

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.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
b. Include IES LM-79 test report upon request.

2. Provide electronic files of photometric data certified by a National Voluntary Laboratory
Accreditation Program (NVLAP) lab or independent testing agency in IES LM-63 standard
format upon request.

3. Lamps:  Include rated life, color temperature, color rendering index (CRI), and initial and
mean lumen output.

C. Field quality control reports.
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. Operation and Maintenance Data:  Instructions for each product including information on
replacement parts.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. Extra Lamps:  Ten percent of total quantity installed for each type, but not less than two of

each type.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

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

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

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
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jurisdiction.
1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after

installation.
PART 2  PRODUCTS
2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.
2.02 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Recessed Luminaires:
1. Ceiling Compatibility:  Comply with NEMA LE 4.
2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for

direct contact with insulation and combustible materials.
3. Luminaires Recessed in Sloped Ceilings:  Provide suitable sloped ceiling adapters.

H. LED Luminaires:
1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,

calculated based on IES LM-80 test data.
I. Luminaires Mounted in Continuous Rows:  Provide quantity of units required for length

indicated, with all accessories required for joining and aligning.
2.03 EMERGENCY LIGHTING UNITS

A. Description:  Emergency lighting units complying with NFPA 101 and all applicable state and
local codes, and listed and labeled as complying with UL 924.

B. Operation:  Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected lamps
to integral battery power for minimum of 90 minutes of rated emergency illumination, and
automatically recharges battery upon restoration of normal power source.

C. Battery:
1. Sealed maintenance-free lead calcium unless otherwise indicated.
2. Size battery to supply all connected lamps, including emergency remote heads where

indicated.
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D. Diagnostics:  Provide power status indicator light and accessible integral test switch to manually
activate emergency operation.

E. Provide low-voltage disconnect to prevent battery damage from deep discharge.
F. Self-Diagnostics:  Provide units that self-monitor functionality and automatically perform testing

required by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic
status.

G. Accessories:
1. Provide compatible accessory mounting brackets where indicated or required to complete

installation.
2. Provide compatible accessory high impact polycarbonate vandal shields where indicated.
3. Provide compatible accessory wire guards where indicated.
4. Where indicated, provide emergency remote heads that are compatible with the

emergency lighting unit they are connected to and suitable for the installed location.
2.04 EXIT SIGNS

A. Description:  Internally illuminated exit signs with LEDs unless otherwise indicated; complying
with NFPA 101 and all applicable state and local codes, and listed and labeled as complying
with UL 924.
1. Number of Faces:  Single or double as indicated or as required for the installed location.
2. Directional Arrows:  As indicated or as required for the installed location.

B. Self-Luminous Exit Signs:  Internally illuminated by tritium gas sealed inside phosphor lined gas
tubes, requiring no electrical power to operate, with a service life of 20 years unless otherwise
indicated.

2.05 BALLASTS AND DRIVERS
A. Ballasts/Drivers - General Requirements:

1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal

and state ballast efficiency/efficacy standards.
B. Fluorescent Ballasts:

1. All Fluorescent Ballasts:  Unless otherwise indicated, provide high frequency electronic
ballasts complying with ANSI C82.11 and listed and labeled as complying with UL 935.
a. Input Voltage:  Suitable for operation at voltage of connected source, with variation

tolerance of plus or minus 10 percent.
b. Total Harmonic Distortion:  Not greater than 10 percent.
c. Power Factor:  Not less than 0.95.
d. Ballast Factor:  Normal ballast factor between 0.85 and 1.15, unless otherwise

indicated.
e. Sound Rating:  Class A, suitable for average ambient noise level of 20 to 24 decibels.
f. Lamp Compatibility:  Specifically designed for use with the specified lamp, with no

visible flicker.
g. Lamp Current Crest Factor:  Not greater than 1.7.
h. Provide end of lamp life automatic shut down circuitry for T5 and smaller diameter

lamp ballasts.
i. Surge Tolerance:  Capable of withstanding characteristic surges according to IEEE

C62.41.2, location category A.
j. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:

 Comply with FCC requirements of 47 CFR 15, for Class A, non-consumer
application.

k. Ballast Marking:  Include wiring diagrams with lamp connections.
2.06 LAMPS

A. Lamps - General Requirements:
1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
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2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not
specified, provide lamps per luminaire manufacturer's recommendations.

3. Minimum Efficiency:  Provide lamps complying with all current applicable federal and state
lamp efficiency standards.

4. Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp
furnish products which are consistent in perceived color temperature. Replace lamps that
are determined by the Architect to be inconsistent in perceived color temperature.

2.07 ACCESSORIES
A. Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to match

luminaire or field-painted as directed.
B. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted

as directed.
C. Provide accessory plaster frames for luminaires recessed in plaster ceilings.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

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

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 260533.16 as required for

installation of luminaires provided under this section.
B. Install products in accordance with manufacturer's instructions.
C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500

(commercial lighting) and NECA 502 (industrial lighting).
D. Provide required support and attachment in accordance with Section 260529.
E. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.
F. Furnish and set all inserts, anchors, studs, and hangers for the support of lighting fixtures and

respective equipment, and make all necessary adjustments as requred.
G. In acoustical tile ceiling with concealed mechanical suspension system and in gypboard or

plaster ceilings, recessed troffers shall be flanged type fixtures.  In acoustical tile ceiilings with
exposed mecahnical suspension systems., troffers shall be lay-in type.

H. For any type ceiling provide sufficient support for fixtures, either arrange with other
subcontractors to strengthen ceiling or support fixtures from structure above independently of
ceiling.  Regardless of whether or not the ceiling can support the fixtures, provide securing
wiring on fixture to structure.  Provide a minimum of two securing wires to 2x4, 2x2, etc.  NOTE:
 Securing wires are not the same as support wires.  Securing wires are for preventing a fixture
from falling into a space if the ceiling fails under a fire situation.

I. All lay-in fixtures shall be connected to grid system with hurricane clips.
J. Fixtures to be insllated in or on painted ceilings and/or walls shall not be installed until painting

is completed.  Fixtures installed with paint applied over facotry finishes will be rejected.



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 265100 - 6 Interior Lighting

K. Suspended Ceiling Mounted Luminaires:
1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support

system is certified as suitable to do so.
3. Secure surface-mounted and recessed luminaires to ceiling support channels or framing

members or to building structure.
4. Secure pendant-mounted luminaires to building structure.
5. Secure lay-in luminaires to ceiling support channels using listed safety clips at four

corners.
6. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum

12 gage, connected from opposing corners of each recessed luminaire to building
structure.

L. 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.
3. Luminaires Recessed in Fire-Rated Ceilings:  Install using accessories and firestopping

materials to meet regulatory requirements for fire rating.
M. Suspended Luminaires:

1. Unless otherwise indicated, specified mounting heights are to bottom of luminaire.
2. Install using the suspension method indicated, with support lengths and accessories as

required for specified mounting height.
3. Provide minimum of two supports for each luminaire equal to or exceeding 4 feet nominal

length, with no more than 4 feet between supports.
4. Install canopies tight to mounting surface.
5. Unless otherwise indicated, support pendants from swivel hangers.

N. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to
center of luminaire.

O. Install accessories furnished with each luminaire.
P. Bond products and metal accessories to branch circuit equipment grounding conductor.
Q. Emergency Lighting Units:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

R. Install lamps in each luminaire.
S. Lamp Burn-In:  Operate lamps at full output for prescribed period per manufacturer's

recommendations prior to use with any dimming controls. Replace lamps that fail prematurely
due to improper lamp burn-in.

T. Night Lights shall be on non-motorized breakers.
3.04 FIELD QUALITY CONTROL

A. Inspect each product for damage and defects.
B. Operate each luminaire after installation and connection to verify proper operation.
C. Test self-powered exit signs, emergency lighting units, and fluorescent emergency power

supply units to verify proper operation upon loss of normal power supply.
D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or

replace excessively noisy ballasts as determined by Contracting Officer.
3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by contracting Officer. Secure locking fittings in place.
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B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by Contracting Officer or authority having jurisdiction.

C. Exit Signs with Field-Selectable Directional Arrows: Set as indicated or as required to properly
designate egress path as directed by Contracting Officer or authority having jurisdiction.

3.06 CLEANING
A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),

and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES
A. Demonstration:  Demonstrate proper operation of luminaires to Contracting Officer, and correct

deficiencies or make adjustments as directed.
B. Just prior to Substantial Completion, replace all lamps that have failed.

3.08 PROTECTION
A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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SECTION 271000
STRUCTURED CABLING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Communications system design requirements.
B. Communications pathways.
C. Copper cable and terminations.
D. Fiber optic cable and interconnecting devices.
E. Communications equipment room fittings.
F. Communications outlets.
G. Communications grounding and bonding.
H. Communications identification.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 260526 - Grounding and Bonding for Electrical Systems.
C. Section 260533.13 - Conduit for Electrical Systems.
D. Section 260533.16 - Boxes for Electrical Systems.

1.03 REFERENCE STANDARDS
A. EIA/ECA-310 - Cabinets, Racks, Panels, and Associated Equipment Revision E, 2005.
B. ICEA S-83-596 - Indoor Optical Fiber Cables 2016.
C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. TIA-455-21 - FOTP-21 - Mating Durability of Fiber Optic Interconnecting Devices 1988a

(Reaffirmed 2012).
E. TIA-526-14 - Optical Power Loss Measurement of Installed Multimode Fiber Cable Plant 2015c.
F. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set 2019.
G. TIA-568.2 - Balanced Twisted-Pair Telecommunications Cabling and Components Standards

2009c, with Addendum (2016).
H. TIA-568.3 - Optical Fiber Cabling and Components Standard 2016d.
I. TIA-569 - Telecommunications Pathways and Spaces 2019e.
J. TIA-598 - Optical Fiber Cable Color Coding 2014d.
K. TIA-606 - Administration Standard for Telecommunications Infrastructure 2017c.
L. TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for Customer

Premises 2019d.
M. UL 444 - Communications Cables Current Edition, Including All Revisions.
N. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers Current Edition,

Including All Revisions.
O. UL 1651 - Fiber Optic Cable Current Edition, Including All Revisions.
P. UL 1863 - Communications-Circuit Accessories Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate requirements for service entrance and entrance facilities with Communications
Service Provider.  Pay for all utility work.
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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 Contracting Officer of any conflicts with or deviations from the contract documents.
Obtain direction before proceeding with work.

B. Arrange for Communications Service Provider to provide service.
C. Preinstallation Meeting:  Convene one week prior to commencing work of this section to review

service requirements and details with Communications Service Provider representative.
1.05 SUBMITTALS

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

B. 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).

C. Evidence of qualifications for installer.
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, installation, and operation of product.

E. 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.

F. Field Test Reports.
G. 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.

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.

1.06 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. 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 supervision of all

work.
D. Products:  Listed, classified, and labeled as suitable for the purpose intended.
E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

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

1.07 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Keep stored products clean and dry.
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1.08 WARRANTY
A. Correct defective Work within a 2 year period after Date of Substantial Completion.

PART 2  PRODUCTS
2.01 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. Comply with TIA-568 (SET) (cabling) and TIA-569 (pathways) (commercial standards).
2. Comply with Communications Service Provider requirements.
3. Provide fixed cables and pathways that comply with NFPA 70 and TIA-607 and are UL

listed or third party independent testing laboratory certified.
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. Main Distribution Frame (MDF):  Centrally located support structure for terminating horizontal

cables that extend to telecommunications outlets, functioning as point of presence to external
service provider.
1. Locate main distribution frame as indicated on the drawings.
2. Capacity:  As required to terminate all cables required by design criteria plus minimum 25

percent spare space.
C. Cabling to Outlets:  Specified horizontal cabling, wired in star topology to distribution frame

located at center hub of star; also referred to as "links".
2.02 PATHWAYS

A. Conduit:  As specified in Section 260533.13; provide pull cords in all conduit.
B. Underground Service Entrance:  Rigid polyvinyl chloride (PVC) conduit, Schedule 40.

2.03 COPPER CABLE AND TERMINATIONS
A. Copper Horizontal Cable:

1. Description:  100 ohm, balanced twisted pair cable complying with TIA-568.2 and listed
and labeled as complying with UL 444.

2. Cable Type - Voice and Data:  TIA-568.2 Category 6 UTP (unshielded twisted pair); 23
AWG.

3. Cable Capacity:  4-pair.
4. Cable Applications:  Use listed NFPA 70 Type CMP plenum cable unless otherwise

indicated.
B. Copper Cable Terminations:  Insulation displacement connection (IDC) type using appropriate

tool; use screw connections only where specifically indicated.
C. Jacks and Connectors: Modular RJ-45, non-keyed, terminated with 110-style insulation

displacement connectors (IDC); high impact thermoplastic housing; suitable for and complying
with same standard as specified horizontal cable; UL 1863 listed.
1. Performance:  500 mating cycles.
2. Voice and Data Jacks:  8-position modular jack, color-coded for both T568A and T568B

wiring configurations.
2.04 FIBER OPTIC CABLE AND INTERCONNECTING DEVICES

A. Manufacturers:
1. CommScope :  www.commscope.com/#sle.
2. General Cable Technologies Corporation :  www.generalcable.com/#sle.
3. Siemon Company :  www.siemon.com/#sle.

B. Fiber Optic Backbone Cable:
1. Cable provided and installed by contractor.

a. Description:  Tight buffered, non-conductive fiber optic cable complying with
TIA-568.3,  TIA-598, ICEA S-83-596 and listed as complying with UL 444 and UL
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1651.
b. Cable Type:  Multimode, laser-optimized 50/125 um (OM4) complying with

TIA-492AAAD.
c. Cable Capacity:  12 -fiber.
d. Cable Jacket Color:

1) Laser-Optimized Multimode Fiber (OM3/OM4):  Aqua.
C. Fiber Optic Interconnecting Devices:

1. Connector Type:  Coordinate with owner. .
2. Connector Performance:  500 mating cycles, when tested in accordance with TIA-455-21.
3. Maximum Attenuation/Insertion Loss:  0.3 dB.

2.05 COMMUNICATIONS EQUIPMENT ROOM FITTINGS
A. Copper Cross-Connection Equipment:

1. Patch Panels for Copper Cabling:  Sized to fit EIA/ECA-310 standard 19 inch wide
equipment racks; 0.09 inch thick aluminum; cabling terminated on Type 110 insulation
displacement connectors; printed circuit board interface.
a. Jacks:  Non-keyed RJ-45, suitable for and complying with same standard as cable to

be terminated; maximum 48 ports per standard width panel.
b. Capacity:  Provide ports sufficient for cables to be terminated plus 25 percent spare.
c. Labels:  Factory installed laminated plastic nameplates above each port, numbered

consecutively; comply with TIA-606.
d. Provide incoming cable strain relief and routing guides on back of panel.

B. Fiber Optic Cross-Connection Equipment:
1. Patch Panels for Fiber Optic Cabling:  Sized to fit EIA/ECA-310 standard 19 inch wide

equipment racks; 0.09 inch thick aluminum.
a. Adapters:  As specified above under FIBER OPTIC CABLE AND

INTERCONNECTING DEVICES; maximum of 24 duplex adaptors per standard panel
width.

b. Labels:  Factory installed laminated plastic nameplates above each port, numbered
consecutively; comply with TIA-606.

c. Provide incoming cable strain relief and routing guides on back of panel.
d. Provide rear cable management tray at least 8 inches deep with removable cover.
e. Provide dust covers for unused adapters.

C. Backboards:  Interior grade plywood without voids, 3/4 inch thick; UL-labeled fire-retardant.
1. Size:  As indicated on drawings.
2. Do not paint over UL label.

D. Equipment Frames, Racks and Cabinets:
1. Component Racks:  EIA/ECA-310 standard 19 inch wide.
2. Floor Mounted Racks:  Aluminum or steel construction with corrosion resistant finish;

vertical and horizontal cable management channels, top and bottom cable troughs, and
grounding lug.

2.06 COMMUNICATIONS OUTLETS
A. Outlet Boxes:  Comply with Section 260533.16.

1. Provide depth as required to accommodate cable manufacturer's recommended minimum
conductor bend radius.

B. Wall Plates:
1. Comply with system design standards and UL 514C.
2. Accepts modular jacks/inserts.
3. Wall Plate Material/Finish - Flush-Mounted Outlets:  Match wiring device and wall plate

finishes specified in Section 262726.
2.07 GROUNDING AND BONDING COMPONENTS

A. Comply with TIA-607.
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B. Comply with Section 260526.
2.08 IDENTIFICATION PRODUCTS

A. Comply with TIA-606.
B. Comply with Section 260553.

2.09 SOURCE QUALITY CONTROL
A. Factory test cables according to TIA-568 (SET).

PART 3  EXECUTION
3.01 INSTALLATION - GENERAL

A. Comply with latest editions and addenda of TIA-568 (SET) (cabling), TIA-569 (pathways),
TIA-607 (grounding and bonding), NECA/BICSI 568, NFPA 70, and SYSTEM DESIGN as
specified in PART 2.

B. Comply with Communication Service Provider requirements.
C. Grounding and Bonding:  Perform in accordance with TIA-607 and NFPA 70.
D. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 078400.
3.02 INSTALLATION OF  PATHWAYS

A. Install pathways 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, in Addition to Requirements of Section 260533.13:
1. Arrange conduit to provide no more than the equivalent of two 90 degree bend(s) between

pull points.
2. Conduit Bends:  Inside radius not less than 10 times conduit internal diameter.
3. Arrange conduit to provide no more than 100 feet between pull points.
4. Minimum Cover - Underground Service Entrance:  Comply with NFPA 70 and

Communications Service Provider requirements.
C. Outlet Boxes:

1. Coordinate locations of outlet boxes provided under Section 260533.16 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.
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.

3.03 INSTALLATION OF EQUIPMENT AND CABLING
A. Cabling:  

1. 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.

2. Do not over-cinch or crush cables.
3. Do not exceed manufacturer's recommended cable pull tension.



Machado|Patano, PLLC
M|P Design Group, PLLC

Friday, March 26, 2021
REV 0 - Issued for Construction

0110.20.002 / MAHG201080 -
Repair Blake Gym 271000 - 6 Structured Cabling

4. When installing in conduit, use only lubricants approved by cable manufacturer and do not
chafe or damage outer jacket.

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.

C. Copper Cabling:
1. Category 5e and Above:  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. Use T568B wiring configuration.

D. 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.

E. Floor-Mounted Racks and Enclosures:  Permanently anchor to floor in accordance with
manufacturer's recommendations.

F. Identification:
1. Use 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.
3.04 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.

C. Testing - Copper Cabling and Associated Equipment:
1. Test backbone cables for DC loop resistance, shorts, opens, intermittent faults, and

polarity between connectors and between conductors and shield, if cable has overall
shield.

2. Test operation of shorting bars in connection blocks.
3. Category 5e and Above Backbone:  Perform near end cross talk (NEXT) and attenuation

tests.
4. Category 5e and Above Links:  Perform tests for wire map, length, attenuation, NEXT, and

propagation delay.
D. Testing - Fiber Optic Cabling:

1. Backbone:  Perform optical fiber end-to-end attenuation test using an optical time domain
reflectometer (OTDR) and manufacturer's recommended test procedures; perform
verification acceptance tests and factory reel tests.

2. Multimode Backbone:  Perform tests in accordance with TIA-526-14.
E. 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.
END OF SECTION
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SECTION 284600
FIRE DETECTION AND ALARM

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fire alarm system design and installation, including all components, wiring, and conduit.
1.02 RELATED REQUIREMENTS

A. Section 078400 - Firestopping:  Materials and methods for work to be performed by this
installer.

B. Section 087100 - Door Hardware:  Electrically operated locks and door holder devices to be
monitored and released by fire alarm system.

C. Section 211300 - Fire-Suppression Sprinkler Systems:  Supervisory, alarm, and actuating
devices installed in sprinkler system.

D. Section 233300 - Air Duct Accessories:  Smoke dampers monitored and controlled by fire alarm
system.

1.03 REFERENCE STANDARDS
A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and

Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines current edition.
B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
C. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage

(1000 V and less) AC Power Circuits 2002 (Corrigendum 2012).
D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
E. NFPA 72 - National Fire Alarm and Signaling Code Most Recent Edition Cited by Referring

Code or Reference Standard.
1.04 SUBMITTALS

A. Proposal Documents:  Submit the following with cost/time proposal:
1. NFPA 72 "Record of Completion", filled out to the extent known at the time.
2. Manufacturer's detailed data sheet for each control unit, initiating device, and notification

appliance.
3. Certification by Contractor that the system design will comply with Contract Documents.

B. Evidence of designer qualifications.
C. Design Documents:  Submit all information required for plan review and permitting by

authorities having jurisdiction, including but not limited to floor plans, riser diagrams, and
description of operation:
1. Copy (if any) of list of data required by authority having jurisdiction.
2. NFPA 72 "Record of Completion", filled out to the extent known at the time.
3. Clear and concise description of operation, with input/output matrix similar to that shown in

NFPA 72 Appendix A-7-5-2.2(9), and complete listing of software required.
4. System zone boundaries and interfaces to fire safety systems.
5. Location of all components, circuits, and raceways; mark components with identifiers used

in control unit programming.
6. Circuit layouts; number, size, and type of raceways and conductors; conduit fill

calculations; spare capacity calculations; notification appliance circuit voltage drop
calculations.

7. List of all devices on each signaling line circuit, with spare capacity indicated.
8. Manufacturer's detailed data sheet for each component, including wiring diagrams,

installation instructions, and circuit length limitations.
9. Description of power supplies; if secondary power is by battery include calculations

demonstrating adequate battery power.
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10. Certification by either the manufacturer of the control unit or by the manufacturer of each
other component that the components are compatible with the control unit.

11. Certification by the manufacturer of the control unit that the system design complies with
Contract Documents.

12. Certification by Contractor that the system design complies with Contract Documents.
D. Evidence of installer qualifications.
E. Evidence of instructor qualifications; training lesson plan outline.
F. Inspection and Test Reports:

1. Submit inspection and test plan prior to closeout demonstration.
2. Submit documentation of satisfactory inspections and tests.
3. Submit NFPA 72 "Inspection and Test Form," filled out.

G. Operating and Maintenance Data:  See Section 017800 for additional requirements; revise and
resubmit until acceptable; have one set available during closeout demonstration:
1. Complete set of specified design documents, as approved by authority having jurisdiction.
2. Additional printed set of project record documents and closeout documents, bound or filed

in same manuals.
3. List of recommended spare parts, tools, and instruments for testing.
4. Replacement parts list with current prices, and source of supply.
5. Detailed troubleshooting guide and large scale input/output matrix.
6. Preventive maintenance, inspection, and testing schedule complying with NFPA 72;

provide printed copy and computer format acceptable to Owner.
7. Detailed but easy to read explanation of procedures to be taken by non-technical

administrative personnel in the event of system trouble, when routine testing is being
conducted, for fire drills, and when entering into contracts for remodeling.

H. Project Record Documents:  See Section 017800 for additional requirements; have one set
available during closeout demonstration:
1. Complete set of floor plans showing actual installed locations of components, conduit, and

zones.
2. "As installed" wiring and schematic diagrams, with final terminal identifications.
3. "As programmed" operating sequences, including control events by device, updated

input/output chart, and voice messages by event.
I. Closeout Documents:

1. Certification by manufacturer that the system has been installed in compliance with
manufacturer's installation requirements, is complete, and is in satisfactory operating
condition.

2. NFPA 72 "Record of Completion", filled out completely and signed by installer and
authorized representative of authority having jurisdiction.

1.05 QUALITY ASSURANCE
A. Designer Qualifications:  NICET Level III or IV (3 or 4) certified fire alarm technician or

registered fire protection engineer, employed by fire alarm control panel manufacturer,
Contractor, or installer , with experience designing fire alarm systems in the jurisdictional area
of the authorities having jurisdiction.

B. Installer Qualifications:  Firm with minimum 3 years documented experience installing fire alarm
systems of the specified type and providing contract maintenance service as a regular part of
their business.
1. Authorized representative of control unit manufacturer; submit manufacturer's certification

that installer is authorized; include name and title of manufacturer's representative making
certification.

2. Installer Personnel:  At least 2 years of experience installing fire alarm systems.
3. Supervisor:  NICET level III or IV (3 or 4) certified fire alarm technician; furnish name and

address.
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C. Instructor Qualifications:  Experienced in technical instruction, understanding fire alarm theory,
and able to provide the required training; trained by fire alarm control unit manufacturer.

1.06 WARRANTY
A. Provide control panel manufacturer's warranty that system components other than wire and

conduit are free from defects and will remain so for 1 year after date of Substantial Completion.
B. Provide installer's warranty that the installation is free from defects and will remain so for 1 year

after date of Substantial Completion.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fire Alarm Control Units and Accessories - Basis of Design:  Siemens Building Technologies,
Inc.

B. Fire Alarm Control Units and Accessories - Other Acceptable Manufacturers:
1. Provide control units made by the same manufacturer.

C. Or approved equal
2.02 FIRE ALARM SYSTEM

A. Fire Alarm System:  Provide a new automatic fire detection and alarm system:
1. Provide all components necessary, regardless of whether shown in Contract Documents

or not.
2. Protected Premises:  Entire building shown on drawings.
3. Comply with the following; where requirements conflict, order of precedence of

requirements is as listed:
a. ADA Standards.
b. The requirements of the local authority having jurisdiction.
c. Applicable local codes.
d. Contract Documents (drawings and specifications).
e. NFPA 72; where the word "should" is used consider that provision mandatory; where

conflicts between requirements require deviation from NFPA 72, identify deviations
clearly on design documents.

4. Evacuation Alarm:  Multiple smoke zones; allow for evacuation notification of any
individual zone or combination of zones, in addition to general evacuation of entire
premises.

B. Supervising Stations and Fire Department Connections:
1. Public Fire Department Notification:  Fire alarm panel shall have ability to dial out to a

remote monitoring source .
C. Circuits:

1. Initiating Device Circuits (IDC): Class B, Style A.
2. Signaling Line Circuits (SLC) Within Single Building:  Class B, Style 0.5.
3. Notification Appliance Circuits (NAC):  Class B, Style W.

D. Spare Capacity:
1. Initiating Device Circuits:  Minimum 25 percent spare capacity.
2. Notification Appliance Circuits:  Minimum 25 percent spare capacity.
3. Speaker Amplifiers:  Minimum 25 percent spare capacity.
4. Fire Alarm Control Units:  Capable of handling all circuits utilized to capacity without

requiring additional components other than plug-in control modules.
E. Power Sources:

1. Primary:  Dedicated branch circuits of the facility power distribution system.
2. Secondary:  Storage batteries.
3. Capacity:  Sufficient to operate entire system for period specified by NFPA 72.
4. Each Computer System:  Provide uninterruptible power supply (UPS).
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2.03 FIRE SAFETY SYSTEMS INTERFACES
A. Supervision:  Provide supervisory signals in accordance with NFPA 72 for the following:

1. Sprinkler water control valves.
B. Alarm:  Provide alarm initiation in accordance with NFPA 72 for the following:

1. Sprinkler water flow.
C. HVAC:

1. Duct Smoke Detectors:  Close dampers indicated; shut down air handlers indicated.
D. Doors:

1. Smoke Barrier Door Magnetic Holders:  Release upon activation of smoke detectors in
smoke zone on either side of door, upon alarm from manual pull station on same floor,
and upon sprinkler activation on same floor. Refer to Section 087100.

2. Electromagnetic Door Locks on Egress Doors:  Unlock upon activation of any alarm
initiating device or suppression system in smoke zone that doors serve as egress from.
Refer to Section 087100.

2.04 COMPONENTS
A. General:

1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface
mounted unit are acceptable.

2. Provide legible, permanent labels for each control device, using identification used in
operation and maintenance data.

B. Fire Alarm Control Units:  Analog, addressable type; listed, classified, and labeled as suitable
for the purpose intended.

C. Master Control Unit:  As specified for Basis of Design above, or equivalent.
D. Initiating Devices:

a. Provide suitable addressable interface modules as indicated or as required for
connection to conventional (non-addressable) devices and other components that
provide a dry closure output.

2. Smoke Detectors:  [_______].
a. Provide 1 extra.

3. Heat Detectors:  [_______].
a. Provide 1 extra.

E. Notification Appliances:
F. Surge Protection:  In accordance with IEEE C62.41.2 category B combination waveform and

NFPA 70; except for optical fiber conductors.
G. Locks and Keys:  Deliver keys to Owner.
H. Instruction Charts:  Printed instruction chart for operators, showing steps to be taken when a

signal is received (normal, alarm, supervisory, and trouble); easily readable from normal
operator's station.
1. Frame:  Stainless steel or aluminum with polycarbonate or glass cover.
2. Provide one for each control unit where operations are to be performed.
3. Obtain approval of Owner prior to mounting; mount in location acceptable to Owner.
4. Provide extra copy with operation and maintenance data submittal.

I. Storage Cabinet for Spare Parts and Tools:  Steel with baked enamel finish, size appropriate to
quantity of parts and tools.
1. Padlock eye and hasp for lock furnished by Owner.
2. Locate as directed by Owner.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and Contract Documents.
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B. Conceal all wiring, conduit, boxes, and supports where installed in finished areas.
C. Obtain Owner's approval of locations of devices, before installation.
D. Install instruction cards and labels.

3.02 INSPECTION AND TESTING FOR COMPLETION
A. Notify Owner 7 days prior to beginning completion inspections and tests.
B. Notify authorities having jurisdiction and comply with their requirements for scheduling

inspections and tests and for observation by their personnel.
C. Provide the services of the installer's supervisor or person with equivalent qualifications to

supervise inspection and testing, correction, and adjustments.
D. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests

as required.
E. Provide all tools, software, and supplies required to accomplish inspection and testing.
F. Perform inspection and testing in accordance with NFPA 72 and requirements of local

authorities; document each inspection and test.
G. Correct defective work, adjust for proper operation, and retest until entire system complies with

Contract Documents.
H. Diagnostic Period:  After successful completion of inspections and tests, Operate system in

normal mode for at least 14 days without any system or equipment malfunctions.
1. Record all system operations and malfunctions.
2. If a malfunction occurs, start diagnostic period over after correction of malfunction.
3. At end of successful diagnostic period, fill out and submit NFPA 72 "Inspection and

Testing Form."
3.03 OWNER PERSONNEL INSTRUCTION

A. Provide the following instruction to designated Owner personnel:
1. Hands-On Instruction:  On-site, using operational system.

B. Administrative:  One-hour session(s) covering issues necessary for non-technical administrative
staff; classroom:
1. Initial Training:  1 session pre-closeout.

C. Basic Operation:  One-hour sessions for attendant personnel, security officers, and engineering
staff; combination of classroom and hands-on:
1. Initial Training:  1 session pre-closeout.

3.04 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.
END OF SECTION
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