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SECTION 08 11 13
HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Standard and custom hollow metal doors and frames.
2. Steel sidelite, borrowed lite, and transom frames.
3. Factory finishing hollow metal doors and frames and factory machining for hardware.
4. Lite frames and glazing installed in hollow metal doors.

B. Related Sections:
1. Division 04 Section "Unit Masonry" for embedding anchors for hollow metal work into

masonry construction.
2. Division 07 Section "Thermal Insulation" for spray-in-foam or mineral-fiber insulation in

hollow metal frames.
3. Division 08 Section "Door Hardware" for door hardware for hollow metal doors.
4. Division 08 Section "Glazing" for door and hollow metal framed glazing.
5. Division 09 Sections "Exterior Painting" and "Interior Painting" for field painting hollow

metal doors and frames.

1.02 DEFINITIONS

A. Minimum Thickness:  Minimum thickness of base metal without coatings.

B. Custom Hollow Metal Work:  Hollow metal work fabricated according to ANSI/NAAMM-
HMMA 861.

1.03 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material
descriptions, core descriptions, fire-resistance rating,, temperature-rise ratings, and finishes.

B. Shop Drawings:  Include the following:
1. Elevations of each door design.
2. Details of doors, including vertical and horizontal edge details and metal thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
4. Detail Door and Frame anchorage to Aluminum storefront framing.
5. Locations of reinforcement and preparations for hardware.
6. Details of each different wall opening condition.
7. Details of anchorages, joints, field splices, and connections.
8. Details of accessories.
9. Details of moldings, removable stops, and glazing.
10. Details of conduit and preparations for power, signal, and control systems.

C. Other Action Submittals:
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1. Schedule:  Provide a schedule of hollow metal work prepared by or under the supervision
of supplier, using same reference numbers for details and openings as those on Drawings.
 Coordinate with door hardware schedule.

D. Product Test Reports: For each type of fire-rated hollow-metal door and frame assembly and
thermally rated door assemblies for tests performed by a qualified testing agency indicating
compliance with performance requirements.

1.04 QUALITY ASSURANCE

A. Source Limitations:  Obtain hollow metal work from single source from single manufacturer.

B. Quality Standard:  In addition to requirements specified, comply with ANSI/SDI A250.8, latest
edition, "Recommended Specifications for Standard Steel Doors and Frames".

C. Energy Efficient Exterior Openings: Comply with minimum thermal ratings, based on ASTM
C1363.  Openings to be fabricated and tested as fully operable, thermal insulating door and
frame assemblies.
1. Thermal Performance (Exterior Openings):  Independent testing laboratory certification

for exterior door assemblies being tested in accordance with ASTM C1363 and meet or
exceed the following requirements:
a. Door Assembly Operable U-Factor and R-Value Ratings: U-Factor 0.35, R-Value

2.9, including insulated door, thermal-break frame and threshold.
2. Air Infiltration (Exterior Openings):  Independent testing laboratory certification for

exterior door assemblies being tested in accordance with ASTM E283 to meet or exceed
the following requirements:
a. Rate of leakage of the door assembly shall not exceed 0.30 cfm per square foot of

static differential air pressure of 1.567 psf (equivalent to 25 mph wind velocity).

D. Pre-Submittal Conference:  Conduct conference in compliance with requirements in Division 01
Section "Project Meetings" with attendance by representatives of Supplier, Installer, and
Contractor to review proper methods and procedures for installing hollow metal doors and
frames and to verify installation of electrical knockout boxes and conduit at frames with
electrified or access control hardware.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit
and Project-site storage. Do not use non-vented plastic.
1. Provide additional protection to prevent damage to finish of factory-finished units.

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded
to jambs and mullions.

C. Store hollow metal work under cover at Project site.  Place in stacks of five units maximum in a
vertical position with heads up, spaced by blocking, on minimum 4-inch- high wood blocking.
Do not store in a manner that traps excess humidity.
1. Provide minimum 1/4-inch space between each stacked door to permit air circulation.

Door and frames to be stacked in a vertical upright position.
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1.06 PROJECT CONDITIONS

A. Field Measurements:  Verify actual dimensions of openings by field measurements before
fabrication.

1.07 COORDINATION

A. Coordinate installation of anchorages for hollow metal frames.  Furnish setting drawings,
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor
bolts, and items with integral anchors.  Deliver such items to Project site in time for installation.
1. Coordinate and provide anchorage to Aluminum Storefront framing.

1.08 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or
replace doors that fail in materials or workmanship within specified warranty period.

B. Warranty includes installation and finishing that may be required due to repair or replacement
of defective doors.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:
1. Apex Industries, Inc.
2. Ceco Door; AADG, Inc.; ASSA ABLOY.
3. Curries, AADG, Inc.; ASSA  ABLOY Group.
4. Republic Doors and Frames; a Allegion brand.
5. Steelcraft; Allegion plc.
6. Stiles Custom Metal, Inc.

2.02 MATERIALS

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable
for exposed applications.

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of
scale, pitting, or surface defects; pickled and oiled.

C. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 40Zcoating designation; mill
phosphatized.
1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M

or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M,
Class B.

D. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
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E. Powder-Actuated Fasteners in Concrete:  Fastener system of type suitable for application
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for
attaching hollow metal frames of type indicated.

F. Grout:  ASTM C 476, except with a maximum slump of 4 inches, as measured according to
ASTM C 143/C 143M. Cement grout for all steel frames (door and relite) in concrete and
masonry walls (see Division 04 Section "Unit Masonry").  Do not grout mullions or frames that
are fully enclosed.

G. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting
of fibers manufactured from slag or rock wool with 6- to 12-lb/cu. ft. density; with maximum
flame-spread and smoke-development indexes of 25 and 50, respectively; passing ASTM E 136
for combustion characteristics.
1. Provide insulated door assembly with a minimum of .36 U.

H. Glazing:  Comply with requirements in Division 08 Section "Glazing."

I. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry
film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers,
sulfur components, and other deleterious impurities.  Do not apply to fire-rated frames.

J. Dissimilar Metals:  provide isolation protection of dissimilar metals.

2.03 STANDARD HOLLOW METAL DOORS

A. General:  Provide 1-3/4 inch doors of design indicated, not less than thickness indicated;
fabricated with smooth surfaces, without visible joints or seams on exposed faces unless
otherwise indicated.  Comply with ANSI/SDI A250.8.

B. Interior Doors:  Face sheets fabricated of commercial quality cold rolled steel that  complies
with ASTM A 1008/A 1008M. Provide doors complying with  requirements indicated below by
referencing ANSI/SDI A250.8 for level and  model and ANSI/SDI A250.4 for physical
performance level:
1. Design:  As indicated on drawings.
2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, or one-piece

polystyrene core, securely bonded to both faces.
a. Fire Door Core:  As required to provide fire-protection and temperature-rise

ratings indicated.
3. Level/Model: Level 3 and Physical Performance Level B (Heavy Duty), Minimum 0.042-

inch thick steel, Model 2 (Fully welded, seamless face and edges).
4. Vertical Edges:  Vertical edges to have the face sheets joined by a  continuous weld

extending the full height of the door. Welds are to be ground, filled and  dressed smooth.
 Beveled Edge, 1/8 inch in 2 inches.

5. Top and Bottom Edges:  Reinforce tops and bottoms of doors with a continuous steel
 channel not less than 16 gauge, extending the full width of the door and welded to the
face sheet.  Doors with an inverted top channel to include a steel closure channel welded
in place with the web of the channel flush with the face sheets of the door.  Plastic or
 composite channel fillers are not acceptable.

6. Hinge Reinforcement:  Minimum 3/16 inch plate, 1-1/4 by 9 inches or minimum 0.067
continuous channel with pierced holes, drilled and tapped.

7. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with reinforcing
 plates from same material as door face sheets.
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8. Basis of Design:
a. CECO Door Products (C) - Temperature Rise:  Medallion 450 Series.

2.04 CUSTOM HOLLOW METAL DOORS

A. General:  Provide doors not less than 1-3/4 inches thick, of seamless hollow construction unless
otherwise indicated.  Construct doors with smooth surfaces without visible joints or seams on
exposed faces.  Comply with ANSI/NAAMM-HMMA 861.

B. Exterior Door Face Sheets:  Fabricated from metallic-coated steel sheet, minimum 0.053 inch
thick.

C. Core Construction:  Provide thermal-resistance-rated cores for exterior doors and interior doors
where indicated.
1. Steel-Stiffened Core:  0.033-inch thick, steel vertical stiffeners of same material as face

sheets extending full-door height, with vertical webs spaced not more than 6 inches apart,
spot welded to face sheets a maximum of 5 inches o.c.  Spaces filled between stiffeners
with glass- or mineral-fiber insulation.
a. Fire Door Core:  As required to provide fire-protection and temperature-rise

ratings indicated.
b. Thermal-Rated (Insulated) Doors:  Where indicated, provide doors fabricated with

thermal-resistance value (R-value) of not less than R-9, when tested according to
ASTM C 1363.

D. Vertical Edges for Single-Acting Doors:  Beveled 1/8 inch in 2 inches.

E. Vertical Edges for Double-Acting Doors:  Round vertical edges with 2-1/8-inch radius.

F. Top and Bottom Channels:  Closed with continuous channels, minimum 0.053 inch thick, of
same material as face sheets and spot welded to both face sheets.

G. Hardware Reinforcement:  Fabricate according to ANSI/NAAMM-HMMA 861 with
reinforcing plates from 0.10-inch-same material as door face sheets.

H. Match existing historic door profiles and moulding.

2.05 STANDARD HOLLOW METAL FRAMES

A. General:  Comply with ANSI/SDI A250.8 and with details indicated for type and profile.

B. Exterior Masonry Frames: Fabricated of hot-dipped zinc coated steel that complies with ASTM
A 653/A 653M, Coating Designation A60.
1. Fabricate frames with mitered or coped corners.
2. Fabricate frames, with the exception of knock down types, with "closed and tight" miter

 seams continuously welded on face, finished smooth with no visible seam unless
 otherwise indicated.

3. Frames for Level 3 Steel Doors (up to 48 inches in width):  Minimum 0.067-inch thick
steel sheet.

4. Basis of Design:
a. CECO Door Products (C) - SQ/SU and SR Series.

C. Interior Frames: Fabricated from cold-rolled steel sheet that complies with ASTM A 1008/A
1008M.

Bid Set
September 11, 2023



Madras ES & Buff ES Improvements                                                                                     100% CD
Jefferson County School District 509J                                                                         August 28, 2023

SAJ Project No.:  22140B 

SAJ Architecture HOLLOW METAL DOORS AND FRAMES
Bend, OR 08 11 13 - 6

1. Fabricate frames with mitered or coped corners.
2. Fabricate frames, with the exception of slip-on drywall types, with "closed and tight"

 miter seams continuously welded on face, finished smooth with no visible seam unless
 otherwise indicated.

3. Frames for Level 2 Steel Doors:  Minimum 0.053-inch thick steel  sheet.
4. Frames for Wood Doors:  Minimum 0.053-inch thick steel sheet.
5. Frames for Borrowed Lites:  Minimum 0.053-inch thick steel sheet.
6. Basis of Design:

a. Masonry:  CECO Door Products (C) - SQ/SU and SR Series.
b. Drywall:  CECO Door Products (C) - DU/DQ, DC, and DC Series.

7. Fire Rated Frames:  Fabricate frames in accordance with NFPA 80, listed and labeled by
a qualified testing agency, for fire-protection ratings indicated.

8. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 Table 4 with
reinforcement plates from same material as frames.

2.06 CUSTOM HOLLOW METAL FRAMES

A. General:  Fabricate frames of construction indicated.  Close contact edges of corner joints tight
with faces mitered and stops butted or mitered.  Continuously weld faces and soffits and finish
faces smooth.  Comply with ANSI/NAAMM-HMMA 861.
1. Door Frames for Openings 48 Inches Wide or Less:  Fabricated from 0.053-inch-thick

steel sheet.
2. Door Frames for Openings More Than 48 Inches Wide:  Fabricated from 0.067-inch thick

steel sheet.
3. Sidelite and Transom Frames:  Fabricated from same thickness material as adjacent door

frame.
4. Borrowed-Lite (Relite) Frames:  Fabricated from 0.053-inch thick steel sheet.
5. Head Filler Plates: continuous welded filler plate at Head of frame where indicated.

 Provide continuous welded and sealed plate filler of 12 gauge steel.

B. Exterior Frames:  Formed from Galvanized metallic-coated steel sheet.

C. Interior Frames:  Fabricated from cold-rolled steel sheet unless metallic-coated sheet is
indicated.

D. Hardware Reinforcement:  Fabricate according to ANSI/NAAMM-HMMA 861 with
reinforcing plates from 0.10-inch same material as frame.  Drilling and tapping for surface-
applied finish hardware may be done at project site.  Provide 12-gauge reinforcement for all
closure devices at all hollow metal frames and doors.
1. Butt Hinge Reinforcing:  Provide .18-inch-(4.5-mm) offset steel reinforcement plate, arc

welded with full length wire weld across both ends of plate per NAAMM/HMMA 820,
Full-Width Hinge Reinforcement.

E. Head Reinforcement:  Provide minimum 0.093-inch thick, steel channel or angle stiffener for
opening widths more than 48 inches.

2.07 FRAME ANCHORS

A. Jamb Anchors:
1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not

less than 0.042 inch thick, with corrugated or perforated straps not less than 2 inches
wide by 10 inches long; or wire anchors not less than 0.177 inch thick.
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2. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-inch-
diameter bolts with expansion shields or inserts.  Provide pipe spacer from frame to wall,
with throat reinforcement plate, welded to frame at each anchor location.

B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch thick, and as
follows:
1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.
2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips,

allowing not less than 2-inch height adjustment.  Terminate bottom of frames at finish
floor surface.

2.08 LITE OPENINGS AND GLAZING

A. Stops and Moldings:  Provide stops and moldings around glazed lites where indicated.  Form
 corners of stops and moldings with butted or mitered hairline joints at fabricators shop. Fixed
 and removable stops to allow multiple glazed lites each to be removed independently.
 Coordinate frame rabbet widths between fixed and removable stops with the type of glazing
and  installation indicated.

B. Moldings for Glazed Lites in Doors and Loose Stops for Glazed Lites in Frames:  Minimum 18
 gauge (0.8 mm) thick, fabricated from same material as door face sheet in which they are
 installed.

C. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 inch (16
 mm) high unless otherwise indicated.  Provide fixed frame moldings and stops on outside of
 exterior and on secure side of interior doors and frames

D. Preformed Metal Frames for Lite Openings:  Manufacturer's standard frame formed of 0.048-
inch-thick, cold rolled steel sheet; with baked enamel or powder coated finish; and approved for
 use in doors of fire protection rating indicated.  Match pre-finished door paint color where
applicable.

E. Glazing:  Comply with requirements in Division 08 Section "Glazing" and with the hollow
 metal door manufacturer's written instructions.
1. Factory Glazing:  Doors with factory installed glass to include all of the required glazing

material.

2.09 ACCESSORIES

A. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors.

B. Grout Guards:  Formed from same material as frames, not less than 0.016 inch thick.

2.10 FABRICATION

A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle.  Accurately form
metal to required sizes and profiles, with minimum radius for thickness of metal.  Where
practical, fit and assemble units in manufacturer's plant.  To ensure proper assembly at Project
site, clearly identify work that cannot be permanently factory assembled before shipment.

B. Tolerances:  Fabricate hollow metal work to tolerances indicated in ANSI/NAAMM-HMMA
861 (Custom).
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C. Hollow Metal Doors:
1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors to permit

moisture to escape.  Seal joints in top edges of doors against water penetration.
2. Glazed Lites:  Factory cut openings in doors.
3. Astragals:  Provide overlapping astragal on one leaf of pairs of doors where required by

NFPA 80 for fire-performance rating or where indicated.  Extend minimum 3/4 inch (19
mm) beyond edge of door on which astragal is mounted.

4. Continuous Hinge Reinforcement:  Provide welded continuous 12 gauge strap for
continuous hinges specified in hardware sets in Division 08 Section "Door Hardware."

5. Electrical Raceways: Provide hollow metal doors to receive  electrified hardware with
concealed wiring harness and standardized Molex™ plug  connectors on both ends to
accommodate up to twelve wires.  Coordinate connectors on  end of the wiring harness to
plug directly into the electrified hardware and the through-wire  transfer hardware or
wiring harness specified in hardware sets in Division 08 Sections  "Door Hardware" and
"Access Control Hardware". Wire nut connections are not  acceptable.

D. Hollow Metal Frames:  Where frames are fabricated in sections due to shipping or handling
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal
as frames.
1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth,

flush, and invisible.
2. Aluminum Storefront and Curtain Wall Frame Anchors: welded frame pipe anchors at

Countersunk fastener locations.
3. Sidelite and Transom Bar Frames:  Provide closed tubular members with no visible face

seams or joints, fabricated from same material as door frame.  Fasten members at
crossings and to jambs by butt welding.

4. Equal Rabbet Frames:  Provide frames with equal rabbet dimensions unless glazing and
removable stops require wider dimensions on glass side of frame.

5. High Frequency Hinge Reinforcement:  Provide high frequency hinge reinforcements at
door openings 48-inches and wider with mortise butt type hinges at top hinge locations.

6. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge straps for
 continuous hinges specified in hardware sets in Division 08 Section "Door Hardware".

7. Provide countersunk, flat Phillips head exposed screws and bolts for exposed fasteners
unless otherwise indicated.

8. Mortar Guards:  Weld guard boxes to frame at back of hardware mortises in frames at all
 hinges and strike preps regardless of grouting requirements.

9. Electrical Thru-Wiring: Provide hollow metal frames receiving  electrified hardware with
concealed wiring harness and standardized Molex™ plug connectors on one end to
accommodate up to twelve wires.  Coordinate connectors on  end of the wiring harness to
plug directly into the electric through-wire transfer hardware  or wiring harness specified
in hardware sets in Division 08 Sections "Door Hardware"  and "Access Control
Hardware."

10. Electrical Knock Out Boxes:  Factory weld 18 gauge electrical knock out boxes to frame
 for electrical hardware preps;  including but not limited to, electric through wire transfer
 hardware, electrical raceways and wiring harnesses, door position switches, electric
 strikes, magnetic locks, and jamb mounted card readers as specified in hardware sets in
 Division 08 Sections "Door Hardware" and "Access Control Hardware".
a. Provide electrical knock out boxes with a dual 1/2-inch and 3/4-inch knockouts.
b. Conduit to be coordinated and installed in the field (Division 26) from middle

hinge box and strike box to door position box.

Bid Set
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c. Electrical knock out boxes to comply with NFPA requirements and fit electrical
 door hardware as specified in hardware sets in Division 08 Section "Door
 Hardware".

d. Electrical knock out boxes for continuous hinges should be located in the center of
 the vertical dimension on the hinge jamb.

11. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot
welds per anchor.

12. Jamb Anchors:  Provide number and spacing of anchors as follows:
a. Masonry Type:  Locate anchors not more than 18 inches from top and bottom of

frame.  Space anchors not more than 32 inches  o.c. and as follows:
1) Two anchors per jamb up to 60 inches high.
2) Three anchors per jamb from 60 to 90 inches high.
3) Four anchors per jamb from 90 to 120 inches high.
4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches

or fraction thereof above 120 inches high.
13. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers as

follows.  Keep holes clear during construction.
a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers.
b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers.

E. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either cold- or
hot-rolled steel sheet.

F. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door
Hardware Schedule and templates furnished as specified in Division 08 Section "Door
Hardware."
1. Locate hardware as indicated on final Shop Drawings, or if not indicated, according to

ANSI/NAAMM-HMMA 861.
2. Reinforce doors and frames to receive nontemplated, mortised and surface-mounted door

hardware.
3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series

specifications for preparation of hollow metal work for hardware.
4. Coordinate locations of conduit and wiring boxes for electrical connections with Division

26 Sections.

G. Stops and Moldings:  Provide stops and moldings around glazed lites where indicated.  Form
corners of stops and moldings with butted or mitered hairline joints.
1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow

metal work.
2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings so that each

glazed lite is capable of being removed independently.
3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors

and frames.
4. Provide loose stops and moldings on inside of hollow metal work.
5. Coordinate rabbet width between fixed and removable stops with type of glazing and

type of installation indicated.
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2.11 STEEL FINISHES

A. Preparation:  Clean, treat and paint exposed surfaces of steel door and frame units, including
galvanized surfaces.  Clean steel surfaces of mill scale, rust, oil, grease, dirt and other foreign
materials before application of paint.

B. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pretreating.
1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer

complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer
manufacturer for substrate; compatible with substrate and field-applied coatings despite
prolonged exposure.

2. Primer for Fire Rated Doors:  Tnemec Polyamide epoxy- Series 66 at 4 mils DFT at all
fire-rated interior frame surfaces.  Provide primer in different color then primer specified
above.  Do not apply asphaltic emulsion on fire rated doors.

3. Apply asphaltic emulsion only on door frames to receive grout fill in masonry walls.

2.12 PAINT COLOR AND GLOSS:

A. Refer to Division 09 Sections "Exterior Painting" and "Interior Painting."
1. Color: As indicated in Finish Schedule on Drawings.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame
installation.

C. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to
performance of the Work.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding,
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed
faces.

B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness,
alignment, twist, and plumbness to the following tolerances:
1. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from

jamb perpendicular to frame head.
2. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to

plane of wall.
3. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel

lines, and perpendicular to plane of wall.
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4. Plumbness:  Plus or minus 1/16 inch, measured at jambs on a perpendicular line from
head to floor.

C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door
hardware.

3.03 INSTALLATION

A. General:  Install hollow metal work plumb, rigid, properly aligned, and securely fastened in
place; comply with Drawings and manufacturer's written instructions.

B. Hollow Metal Frames:  Install hollow metal frames of size and profile indicated.  Comply with
HMMA 840.
1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent

anchors are set.  After wall construction is complete, remove temporary braces, leaving
surfaces smooth and undamaged.
a. At fire-protection-rated openings, install frames according to NFPA 80.
b. Where frames are fabricated in sections because of shipping or handling

limitations, field splice at approved locations by welding face joint continuously;
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.

c. Install frames with removable glazing stops located on secure side of opening.
d. Install door silencers in frames before grouting.
e. Remove temporary braces necessary for installation only after frames have been

properly set and secured.
f. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim

as necessary to comply with installation tolerances.
g. Field apply bituminous coating to backs of frames that are filled with grout.  Apply

approximately 1/8 inch thick over shop primer and allow to thoroughly dry before
handling or installation.  Do not apply to fire-rated doors assemblies, use primer
product specified in Part 2 “Steel Finishes” subparagraph above in lieu of asphaltic
emulsion.

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor,
and secure with postinstalled expansion anchors.
a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled

expansion anchors if so indicated and approved on Shop Drawings.
3. Solidly pack mineral-fiber insulation inside frames.
4. Grouted Frames:  Verify prior to proceeding with grouting if frames have not been

treated with asphaltic emulsion in accordance with “Field apply bituminous…”
subparagraph above under “Hollow Metal Frames” paragraph or at fire-rated door frames
treatment with fire-rated epoxy primer.

5. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space
between frames and masonry with grout.

6. In-Place Concrete or Masonry Construction:  Secure frames in place with postinstalled
expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible
on exposed faces.

7. Ceiling Struts:  Extend struts vertically from top of frame at each jamb to overhead
structural supports or substrates above frame unless frame is anchored to masonry or to
other structural support at each jamb.  Bend top of struts to provide flush contact for
securing to supporting construction.  Provide adjustable wedged or bolted anchorage to
frame jamb members.
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8. Installation Tolerances:  Adjust hollow metal door frames for squareness, alignment,
twist, and plumb to the following tolerances:
a. Squareness:  Plus or minus 1/32 inch, measured at door rabbet on a line 90 degrees

from jamb perpendicular to frame head.
b. Alignment:  Plus or minus 1/32 inch, measured at jambs on a horizontal line

parallel to plane of wall.
c. Twist:  Plus or minus 1/32 inch measured at opposite face corners of jambs on

parallel lines, and perpendicular to plane of wall.
d. Plumbness:  Plus or minus 1/32 inch, measured at jambs at floor.

C. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified
below.  Shim as necessary.
1. Non-Fire-Rated Standard Steel Doors:

a. Jambs and Head:  1/8 inch plus or minus 1/16 inch.
b. Between Edges of Pairs of Doors:  1/8 inch plus or minus 1/16 inch.
c. Between Bottom of Door and Top of Threshold:  Maximum 1/4 inch.
d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 1/2

inch.
2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.
3. Smoke-Control Doors: Install doors according to NFPA 105.

D. Glazing:  Comply with installation requirements in Division 08 Section "Glazing" and with
hollow metal manufacturer's written instructions.
1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not

more than 9 inches o.c. and not more than 2 inches o.c. from each corner.

3.04 ADJUSTING AND CLEANING

A. Final Adjustments:  Check and readjust operating hardware items immediately before final
inspection.  Leave work in complete and proper operating condition.  Remove and replace
defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable.

B. Remove grout and other bonding material from hollow metal work immediately after
installation.

C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

D. Metallic-Coated Surfaces:  Clean abraded areas and repair with galvanizing repair paint
according to manufacturer's written instructions.

END OF SECTION 08 11 13
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SECTION 08 31 00
ACCESS DOORS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Access Doors.

1.02 SCOPE OF WORK

A. Provide access doors in walls and ceilings wherever items requiring maintenance or code
mandated access are installed concealed in the construction, such as for electrical junction
boxes, fire/smoke dampers, plumbing shut-off valves, fire sprinkler drain valves, equipment,
concealed mechanisms, door adjustment, and similar conditions.
1. Exact locations and sizes of access doors are not always indicated on the Drawings.

Obtain specific locations and sizes for access doors from trades requiring access to
concealed equipment.

2. Access doors shall be sized to allow easy maintenance access by average size person and
shall be large enough to allow maintenance   and replacement functions to occur.

1.03 REFERENCES

A. All references shall be the latest adopted edition.

B. Building Materials Directory; Underwriters Laboratories Inc. (UL)

C. UL 10B -- Standard for Fire Tests of Door Assemblies; Underwriters Laboratories Inc.

1.04 SUBMITTALS

A. Refer to Division 01 Section "Submittal Procedures."

B. Product Data: Provide general construction, component connections and details.

C. Shop Drawings: Indicate pertinent dimensioning, anchorage methods, hardware locations, and
installation details.
1. Show mounting and installation requirements for fire rated installation.

1.05 DELIVERY, STORAGE AND HANDLING

A. Coordinate delivery of access doors with other work to avoid delays.
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PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. The following manufacturers, provided they comply with requirements of this section, are
acceptable:
1. J. L. Industries.
2. Karp Associates.
3. Larsens Manufacturing Company
4. Milcor / Lima Register.
5. Williams Brother Corp.

2.02 MANUFACTURED UNITS

A. Access Door Assembly at Non-Rated Locations:
1. Location: Wall or Ceiling.
2. Type: Flush door panel with concealed drywall frame.
3. Fire rating:  Non-rated.
4. Frame:  16 gage steel.

a. Provide Type 304 stainless steel at Toilet Rooms (except ceiling) and wet areas.
5. Door: 14 gage steel flush panel.

a. Provide Type 304 stainless steel at Toilet Rooms (except ceiling) and wet areas.
6. Hinge: Continuous type hinge with stainless steel pin.
7. Finish: Baked-on rust-inhibitive prime coat. Ready for paint per Division 09 Section

"Interior Painting."
a. Stainless Steel: #4 brushed satin finish.

8. Size: As required for access, or as shown.

2.03 ACCESSORIES

A. Locking Devices:
1. Access Doors in Occupied Areas and Rooms: Provide lock assembly that will

accommodate keyed cylinder provided by Division 08 Section "Door Hardware."
2. Access Doors in Concealed Locations Above Ceiling or secure Mechanical and Storage

Rooms: Provide latch opened with a flat blade screwdriver.

2.04 FABRICATION

A. Access Doors and Frames:
1. General: Fabricate access door components of continuous welded construction,

with welds ground smooth.
a. Fabricate units of continuous welded steel construction.

2. Frames:
a. Concealed frames in gypsum board construction:  Fabricate frame with perforated

flanges and gypsum board finishing trim.
b. CMU Construction: Exposed perimeter frame.

3. Doors: Flush panel doors
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a. Fabricate door panel from material and gage indicated, with a smooth face, and
with door edges installed square with door frame.

b. Fabricate fire-rated units with insulated flush doors, continuous piano hinge, and
self-closing mechanism with interior side safety latch release in manufacturer's
standard tested design for fire rating indicated.

B. Shop and Factory Finishing: Prime paint finish: Where indicated, finish door assembly with
manufacturer's standard factory applied rust-inhibitive primer suitable for field painting by
Division 09 Section "Interior Painting."
1. Stainless Steel Units: No. 4 brushed satin finish.

PART 3 - EXECUTION

3.01 COORDINATION

A. Review, coordinate and accommodate work of other trades that interface with, affect or are
affected by the work of this section to facilitate the execution of the overall Work of this project
in a coordinated and efficient manner.

B. Coordinate installation to occur prior to finish taping of GWB with Division 09 Section
"Gypsum Board."

3.02 INSTALLATION

A. Install access doors in accordance with door manufacturer's installation instructions and fire
rating requirements.

B. Fasten access door assemblies securely in place with exposed surfaces located level and flush
with substrate.

3.03 ADJUSTING

A. Upon completion of installation, adjust door panels, hinges, and hardware to operate smoothly.

B. Remove and replace damaged or warped doors or frames.

3.04 FIELD QUALITY CONTROL

A. Contractor Quality Control: Assign quality control personnel to monitor the work of this section
for conformance to the requirements of this section and to good construction practices.
1. Contractor is solely responsible for managing and controlling the quality of the work and

conformance with the requirements of this section.

END OF SECTION 08 31 00
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SECTION 08 71 00 

DOOR HARDWARE 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Hardware for hollow metal & wood doors. 

B. Hardware for fire-rated doors. 

1.02 RELATED REQUIREMENTS  

A. Section 08 11 13 - Hollow Metal Doors and Frames. 

1.03 REFERENCE STANDARDS 

A. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and 
Facilities; International Code Council; 2003. 

B. BHMA A156.1 - American National Standard for Butts and Hinges; Builders Hardware 
Manufacturers Association, Inc.; 2006 (ANSI/BHMA A156.1). 

C. BHMA A156.2 - American National Standard for Bored and Preassembled Locks & Latches; 
Builders Hardware Manufacturers Association; 2003 (ANSI/BHMA A156.2). 

E. BHMA A156.4 - American National Standard for Door Controls - Closers; Builders Hardware 
Manufacturers Association, Inc.; 2000 (ANSI/BHMA A156.4). 

G. BHMA A156.16 - American National Standard for Auxiliary Hardware; Builders Hardware 
Manufacturers Association; 2002 (ANSI/BHMA A156.16). 

H. BHMA A156.18 - American National Standard for Materials and Finishes; Builders Hardware 
Manufacturers Association, Inc.; 2006 (ANSI/BHMA A156.18). 

J. BHMA A156.22 - American National Standard for Door Gasketing and Edge Seal Systems, 
Builders Hardware Manufacturers Association; 2005 (ANSI/BHMA A156.22). 

K. BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames; 2006. 

L. BHMA A156.115W - Hardware Preparation in Wood Doors with Wood or Steel Frames; 2006. 

M. 36 CFR 1191 - Americans with Disabilities Act Accessibility Guidelines for Buildings and 
Facilities; Final Rule; current edition;  (ADAAG - Americans with Disabilities Act, Accessibility 
Guidelines). 

N. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2010. 

O. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; National Fire 
Protection Association; 2009. 

P. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordinate the manufacture, fabrication, and installation of products onto which door hardware 
will be installed. 

B. Furnish templates for door and frame preparation to manufacturers and fabricators of products 
requiring internal reinforcement for door hardware. 

1.05 SUBMITTALS 

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

B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly 
show products to be furnished for this project. 

C. Hardware Schedule:  Detailed listing of each item of hardware to be installed on each door. 
Use door numbering scheme as included in the Contract Documents. Identify electrically 
operated items and include power requirements.   
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D. Wiring Diagrams:  Provide riser and point to point wiring diagrams for each opening with 
electrified door hardware.  Diagrams shall accompany the hardware submittal. 

E. Warranty:  Submit manufacturer's warranties. 

1.06 QUALITY ASSURANCE 

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

B. Supplier Qualifications:   A local company specializing in furnishing the commercial products 
specified with a minimum five years of documented experience.  Supplier must have a factory 
direct status with the approved manufacturers.  

C. Installer Qualifications:  A local company specializing in commercial door hardware installation.  
The installer shall have a minimum five years of documented experience and be able to furnish 
references if requested. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Package hardware items individually; label and identify each package with door opening code 
to match hardware schedule. 

1.08 WARRANTY 

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

B. Provide (30) thirty-year warranty on door closers, (5) five years on locksets, (2) years on auto 
operators, and (3) three years on panic/exit devices. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Hinges:  Ives.  Equivalents by McKinney or Stanley are  

    acceptable. 

B. Locks:  Best 9K and 45H series.  Owner standards. 

C. Panic Hardware: Von Duprin 98 series. Owner standards. 

D. Cylinders:  Best.  Owner standards. 

E. Closers:  LCN 4010/4110 series.  Owner standards. 

F. Auto Operators &  

 Actuators:  LCN.  Owner standards. 

G. Kickplates:  Ives; Equivalents by Tice, Trimco are acceptable. 

H. Overhead Stops: Glynn Johnson; Equivalents by Rixson are acceptable. 

I. Stops:  Ives.  Equivalent by Trimco is acceptable. 

J. Seals:  Zero International.  Equivalents by NGP, Pemko are  

    acceptable. 

K. Thresholds & Sweeps: Zero International.  Equivalents by NGP, Pemko are  

    acceptable. 

2.02 DOOR HARDWARE - GENERAL 

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

B. Provide all items of a single type of the same model by the same manufacturer. 

C. Provide products that comply with the following: 
1. Applicable provisions of federal, state, and local codes. 
2. Fire-Rated Doors:  NFPA 80. 
3. All Hardware on Fire-Rated Doors:  Listed and classified by UL as suitable for the purpose 

specified and indicated. 
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4. Hardware for Smoke and Draft Control Doors (Indicated as "S" on Drawings): Provide 
hardware that enables door assembly to comply with air leakage requirements of the 
applicable code. 

2.03 HINGES 

A. Hinges:  Provide hinge size, weight and type as listed in the hardware groups.   

2.04 LOCKS AND LATCHES 

A. Locks:  Provide a lock for every door, unless specifically indicated as not requiring locking. 

B. Locks must meet or exceed ANSI A156.13 Grade 1 at all doors. 

C. Furnish proper strikes to clear any projecting trim around door frame. 

2.05 KEYING 

A. Owner to provide and install all final cores, keying and keys. 

B. Provide a construction key system with (10) keys.   

2.06 CLOSERS 

A. All closers shall be cast iron. 

B. Closers shall have extra duty arms where specified in the hardware groups. 

C. Pressure relief valves are not permitted. 

D. Closers shall have all-weather fluid.   

E. Through bolts are not permitted except where fire ratings dictate their use. 

2.07  PANIC HARDWARE 

A. Panic hardware shall be furnished with cast/flush end caps at all devices.  Overlapping or 
stamped end caps will not be permitted. 

B. Provide any necessary shim kits to clear vision panels in doors. 

C. Provide proper strikes for the frame type installed. 

D. Through bolts are not permitted except where fire ratings dictate their use. 

PART 3  EXECUTION 

3.01 EXAMINATION 

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

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

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 finishes applied to substrate are complete. 

D. Install hardware on fire-rated doors and frames in accordance with code and NFPA 80. 

E. Mounting heights for hardware from finished floor to center line of hardware item:  As listed in 
Schedule, unless otherwise noted: 

F. Field prep existing doors as required.  Do not prep existing fire rated doors unless certified to 
do so by the labeling agency. 

G. Hardware manufacturer provided fasteners shall be used at all hardware.  Do not substitute any 
other fasteners. 

3.03 FIELD QUALITY CONTROL 

A. Field inspection and testing will be performed under provisions of Section 01 40 00. 

3.04 ADJUSTING 
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A. Adjust work under provisions of Section 01 70 00. 

B. Adjust hardware for smooth operation. 

C. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal. 

D. Adjust all door closers to meet code after the air systems have been final balanced. 

3.05 CLEANING 

 A.   Clean adjacent surfaces soiled by hardware installation. Clean finished hardware per 
manufacturer's instructions after final adjustments has been made. Replace items that cannot be 
cleaned to manufacturer's level of finish quality at no additional cost. 

3.06 PROTECTION 

  A.   Protect finished Work under provisions of Section 01 70 00. 

 B.   Do not permit adjacent work to damage hardware or finish. 

3.07 SCHEDULE  
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HARDWARE GROUP NO. 01 

FOR USE ON DOOR #(S): 
100      

PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING: 
QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 
6 EA HINGE 5BB1HW 5 X 4.5 NRP 630 IVE 
2 EA POWER TRANSFER EPT10 CON 689 VON 
1 EA REMOVABLE MULLION KR4954 STAB 689 VON 
1 EA ELEC PANIC HARDWARE LD-RX-98-EO-CON 626 VON 
1 EA ELEC PANIC HARDWARE RX-QEL-98-NL-CON 24 VDC 

(RHR LEAF) 
626 VON 

1 EA RIM CYLINDER 12E72 RP 626 BES 
1 EA MORTISE CYLINDER 1E74 C4 RP3 626 BES 
1 EA OH STOP 100S 

(RHR LEAF) 
630 GLY 

1 EA CLOSER W/STOP 4111 SCUSH 689 LCN 
1 EA SURF. AUTO OPERATOR 4642 WMS 120 VAC 

(RHR LEAF) 
689 LCN 

2 EA ACTUATOR, JAMB MOUNT 8310-818T 630 FAL 
2 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 
1 EA RAIN DRIP 142AA AA ZER 
1 EA GASKETING 188SBK PSA BK ZER 
1 EA MULLION SEAL 8780NBK PSA BK ZER 
2 EA MEETING ASTRAGAL 8194AA 

(ONE SET) 
AA ZER 

2 EA DOOR SWEEP 8198AA AA ZER 
1 EA THERMAL BREAK 

THRESHOLD 
626A-223 A ZER 

2 EA WIRE HARNESS CON-26P 
(FROM EPT TO ELECTRIFIED 
HARDWARE- VERIFY LENGTH 
BEFORE ORDERING) 

 SCH 

2 EA WIRE HARNESS CON-6W 
(FROM EPT OR STRIKE TO 
POWER) 

 SCH 

1 EA POWER SUPPLY PS902 900-2RS 120/240 VAC  VON 
1 EA ACCESS CONTROL PROVIDED BY DIV 28   

POWER SUPPLY AND AUTO OPERATOR REQUIRE 120VAC. 
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HARDWARE GROUP NO. 02 

FOR USE ON DOOR #(S): 
101      

PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING: 
QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 
3 EA HINGE 5BB1HW 4.5 X 4.5 NRP 652 IVE 
1 EA PANIC HARDWARE LD-98-NL 626 VON 
1 EA RIM CYLINDER 12E72 RP 626 BES 
1 EA SURFACE CLOSER 4111 EDA 689 LCN 
1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 
1 EA FLOOR STOP FS18S BLK IVE 
1 EA GASKETING 488SBK PSA 

(FOR SOUND) 
BK ZER 

MOUNT FLOOR STOP AT CORNER OF WALL SO IT IS NOT A TRIP HAZARD. 
 
HARDWARE GROUP NO. 03 

FOR USE ON DOOR #(S): 
102      

PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING: 
QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 
3 EA HINGE 5BB1HW 4.5 X 4.5 NRP 652 IVE 
1 EA STOREROOM LOCK 9K37D15DS3 626 BES 
1 EA OH STOP 90S 630 GLY 
3 EA SILENCER SR64 GRY IVE 

 
HARDWARE GROUP NO. 04 

FOR USE ON DOOR #(S): 
103      

PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING: 
QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 
3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA PRIVACY LOCK 

W/INDICATOR 
45H7T15R-VIN 626 BES 

1 EA OH STOP 90S 630 GLY 
1 EA GASKETING 488SBK PSA 

(FOR SOUND) 
BK ZER 
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HARDWARE GROUP NO. 05 

FOR USE ON DOOR #(S): 
104      

PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING: 
QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 
3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA PRIVACY LOCK 

W/INDICATOR 
45H7T15R-VIN 626 BES 

1 EA SURFACE CLOSER 4011 689 LCN 
1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE 
1 EA WALL STOP WS406/407CVX 630 IVE 
1 EA GASKETING 488SBK PSA 

(FOR SOUND) 
BK ZER 

 
HARDWARE GROUP NO. 06 

FOR USE ON DOOR #(S): 
105      

PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING: 
QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 
1 EA PRIVACY LOCK 

W/INDICATOR 
45H7T15R-VIN 626 BES 

   BALANCE OF HARDWARE 
EXISTING 

  

A NEW DOOR WILL BE REQUIRED FOR THE MORTISE LOCK.  AN ASA STRIKE MAY NEED TO BE 
PREPPED INTO THE EXISTING WOOD DOOR FRAME. 
 
 

END OF SECTION 
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SECTION 08 80 00
GLAZING

PART 1 -  GENERAL

1.01 SUMMARY

A. Section Includes:
1. Glass products.
2. Insulating glass.
3. Glazing sealants.
4. Glazing tapes.
5. Miscellaneous glazing materials.

B. Related Sections:
1. Division 08 Section “Hollow Metal Doors and Frames” for doors and windows to receive

glazing.

1.02 REFERENCES

A. Abbreviations and Acronyms:
1. FT:  Fully Tempered.
2. GANA:  Glass Association of North America.
3. HS:  Heat-strengthened.
4. IGCC:  Insulating Glass Certification Council.
5. IGMA:  Insulating Glass Manufacturers Alliance.
6. LBNL :  Lawrence Berkeley National Laboratories.
7. Low-E:  Low emissivity.
8. LSG :  Light to Solar Gain.
9. NFRC:  National Fenestration Rating Council.
10. SHGC:  Solar Heat Gain Coefficient.
11. SC:  Shading Coefficient.
12. VLT:  Visible Light Transmittance.

B. Reference Standards: This section does not require compliance with standards, but is merely a
listing of those used.  If compliance is required, statements will be included in the appropriate
Section.
1. ASTM C 1036 - Standard Specification for Flat Glass.
2. ASTM C 1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat

Glass.
3. ASTM C 1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings

on Flat Glass.
4. ASTM E 546 - Standard Test Method for Frost/Dew Point of Sealed Insulating Glass

Units.
5. ASTM E 576 - Standard Test Method for Frost/Dew Point of Sealed Insulating Glass

Units in the Vertical Position.
6. ASTM E 2190 - Standard Specification for Insulating Glass Unit Performance and

Evaluation.

Bid Set
September 11, 2023
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7. ANSI Z97.1 - Performance Specifications and Methods of Test for Safety Glazing
Materials Used in Buildings.

8. BS EN 14179 - Glass in building - Heat-soaked thermally-toughened soda lime silicate
safety glass.

9. CPSC 16 CFR 1201 - Safety Standard for Architectural Glazing Materials.

1.03 DEFINITIONS

A. Glass Manufacturers:  Firms that produce primary glass, fabricated glass, or both, as defined in
referenced glazing publications.

B. Glass Fabricators:  Firms that Fabricate glazing assemblies, including insulated glazing units.
 Fabricated insulated glazing units shall comply with ASTM E2188, E2189, and E2190.
 Approved manufacturers shall have certifications including:
1. IGCC:  Insulating Glass Certification Council.
2. IGMA:  Insulating Glass Manufacturers Alliance.
3. SGCC:  Safety Glazing Certification Council.
4. Vitro Architectural Glass CFP:  Certified Fabricator Program.
5. Guardian Select SunGuard Fabricator.

C. Deterioration of Coated Glass:  Defects developing from normal use that are attributed to the
manufacturing process and not to causes other than glass breakage and practices for maintaining
and cleaning coated glass contrary to manufacturer’s written instructions.  Defects include
peeling, cracking and other indications of deterioration in metallic coating.

D. Deterioration of Insulating Glass: Failure of the hermetic seal under normal use that is attributed
to the manufacturing process and not to causes other than glass breakage and practices for
maintaining and cleaning insulating glass contrary to manufacturer’s written instructions.
 Evidence of failure is the obstruction of vision by dust, moisture or film on interior surfaces of
glass.

E. Glass Thicknesses:  Indicated by thickness designations in millimeters according to
ASTM C 1036.

F. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a
specified gas.

1.04 PREINSTALLATION MEETINGS

A. Preinstallation Conference:  Conduct conference at Project site.
1. Review and finalize construction schedule and verify availability of materials, Installer's

personnel, equipment, and facilities needed to make progress and avoid delays.
2. Review temporary protection requirements for glazing during and after installation.

1.05 ACTION SUBMITTALS

A. Product Data:  For each glass product and glazing material indicated.

B. Glass Samples:  For each type of glass product other than clear monolithic vision glass;
12 inches square.
1. Coated glass.
2. Insulating glass.

Bid Set
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C. Glazing Accessory Samples:  For gaskets, sealants, and colored spacers, in 12-inch lengths.
 Install sealant Samples between two strips of material representative in color of the adjoining
framing system.

D. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use
same designations indicated on Drawings.

E. Delegated-Design Submittal: For glass indicated to comply with performance requirements and
design criteria, including analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

1.06 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For installers, manufacturers of insulating-glass units with sputter-coated,
low-e coatings, glass testing agency, and sealant testing agency.
1. Glass Fabrication Certifications.

B. Product Certificates:  For glass and glazing products, from manufacturer.

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified
testing agency, for coated glass, insulating glass, glazing sealants, and glazing gaskets.
1. For glazing sealants, provide test reports based on testing current sealant formulations

within previous 36-month period.

D. Preconstruction adhesion and compatibility test report.

E. Warranties:  Sample of special warranties.

1.07 QUALITY ASSURANCE

A. Manufacturer's Qualifications: Fabrication processes, including low emissivity and reflective
coatings, insulating, laminated, silk-screening and tempering shall be manufactured by a single
manufacturer with a minimum of ten (10) years of fabrication experience and meet
ANSI/ASQC 9002 1994.  Qualified insulating-glass manufacturers shall have a location and
equipment that is approved and certified by coated-glass manufacturer.

B. Installer Qualifications:  A qualified installer who employs glass installers for this Project who
are certified under the National Glass Association's Certified Glass Installer Program.

C. Glass Testing Agency Qualifications:  A qualified independent testing agency accredited
according to the NFRC CAP 1 Certification Agency Program.

D. Sealant Testing Agency Qualifications:  An independent testing agency qualified according to
ASTM C 1021 to conduct the testing indicated.

E. Source Limitations: Obtain glass and glazing materials from one source for each product
indicated. Coatings and finished assemblies, such as insulating units and laminated units, to be
manufactured by the same fabricator in order to have a common source of warranty.

1.08 PRECONSTRUCTION TESTING

A. Preconstruction Adhesion and Compatibility Testing:  Test each glazing material type, tape
sealant, gasket, glazing accessory, and glass-framing member for adhesion to and compatibility

Bid Set
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with elastomeric glazing sealants.
1. Testing will not be required if data are submitted based on previous testing of current

sealant products and glazing materials matching those submitted.
2. Use ASTM C 1087 to determine whether priming and other specific joint-preparation

techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass,
tape sealants, gaskets, and glazing channel substrates.

3. Test no fewer than eight samples of each type of material, including joint substrates,
shims, sealant backings, secondary seals, and miscellaneous materials.

4. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
5. For materials failing tests, submit sealant manufacturer's written instructions for

corrective measures including the use of specially formulated primers.

1.09 DELIVERY, STORAGE, AND HANDLING

A. Storage and Handling Requirements:
1. Protect glass from edge damage during handling. For insulating units exposed to

substantial altitude changes, comply with insulating glass manufacturers written
recommendations for venting and sealing to avoid hermetic seal ruptures.

2. Protect glazing materials according to manufacturer's written instructions.  Prevent
damage to glass and glazing materials from condensation, temperature changes, direct
exposure to sun, or other causes.

B. Comply with insulating-glass manufacturer's written recommendations for venting and sealing
units to avoid hermetic seal ruptures due to altitude change.

1.10 FIELD CONDITIONS

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate
temperature conditions are outside limits permitted by glazing material manufacturers and when
glazing channel substrates are wet from rain, frost, condensation, or other causes.
1. Do not install glazing sealants when ambient and substrate temperature conditions are

outside limits permitted by sealant manufacturer or below 40 deg F.

1.11 WARRANTY

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in
which coated-glass manufacturer agrees to replace coated-glass units that deteriorate within
specified warranty period.  Deterioration of coated glass is defined as defects developed from
normal use that are not attributed to glass breakage or to maintaining and cleaning coated glass
contrary to manufacturer's written instructions.  Defects include peeling, cracking, and other
indications of deterioration in coating.
1. Warranty Period:  10 years from date of manufacture.

B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which
insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within
specified warranty period.  Deterioration of insulating glass is defined as failure of hermetic seal
under normal use that is not attributed to glass breakage or to maintaining and cleaning
insulating glass contrary to manufacturer's written instructions.  Evidence of failure is the
obstruction of vision by dust, moisture, or film on interior surfaces of glass.
1. Warranty Period:  10 years from date of manufacture.

Bid Set
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PART 2 -  PRODUCTS

2.01 MANUFACTURERS

A. Acceptable Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
1. Bendheim.
2. Cardinal Glass Industries.
3. Guardian Glass.
4. Hartung Glass.
5. J.E. Berkowitz.
6. Northwestern Industries, Inc.
7. Oldcastle Building Envelope.
8. Viracon, Inc.
9. Vitro Architectural Glass.

B. Source Limitations for Glass: Obtain coated glass from single source from single manufacturer.

2.02 PERFORMANCE REQUIREMENTS

A. General: Installed glazing systems shall withstand normal thermal movement and wind and
impact loads (where applicable) without failure, including loss or glass breakage attributable to
the following: defective manufacture, fabrication, or installation; failure of sealants or gaskets to
remain watertight and airtight; deterioration of glazing materials; or other defects in
construction.

B. Delegated Design: Engage a qualified professional engineer, as defined in Division 01 Section
"Quality Requirements," to design glazing.

C. Structural Performance: Glazing shall withstand the following design loads within limits and
under conditions indicated determined according to the IBC and ASTM E1300.
1. Design Wind Pressures: As indicated on Drawings.
2. Maximum Lateral Deflection: For glass supported on all four edges, limit center-of-glass

deflection at design wind pressure to not more than 1/50 times the short-side length or
1 inch, whichever is less.

3. Differential Shading: Design glass to resist thermal stresses induced by differential
shading within individual glass lites.

D. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 16
CFR 1201, Category II.

E. Thermal and Optical Performance Properties: Provide glass with performance properties
specified, as indicated in manufacturer's published test data, based on procedures indicated
below:
1. For monolithic-glass lites, properties are based on units with lites 6 mm thick.
2. For insulating-glass units, properties are based on units of thickness indicated for overall

unit and for each lite.
3. U-Factors: Center-of-glazing values, according to NFRC 100 and based on LBL's

WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F.
a. Fixed glazed storefront assemblies shall have a U-value of not more than 0.38.

Bid Set
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b. Glazed hollow metal storefront entrances shall have a U-value of not more than
0.60.

4. Solar Heat-Gain Coefficient and Visible Transmittance: Center-of-glazing values,
according to NFRC 200 and based on LBL's WINDOW 5.2 computer program.

5. Visible Reflectance: Center-of-glazing values, according to NFRC 300.

2.03 GLASS PRODUCTS, GENERAL

A. Glazing Publications: Comply with published recommendations of glass product manufacturers
and organizations below unless more stringent requirements are indicated. See these
publications for glazing terms not otherwise defined in this Section or in referenced standards.
1. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with
certification label of the SGCC or another certification agency acceptable to authorities having
jurisdiction or manufacturer. Label shall indicate manufacturer's name, type of glass, thickness,
and safety glazing standard with which glass complies.

C. Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one
component lite of units with appropriate certification label of IGCC.

D. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in
thicknesses as needed to comply with requirements indicated.
1. Minimum Glass Thickness for Exterior Lites: 6.0 mm.

E. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-
strengthened float glass, or fully tempered float glass as needed to comply with "Performance
Requirements" Article. Where heat-strengthened float glass is indicated, provide heat-
strengthened float glass or fully tempered float glass as needed to comply with "Performance
Requirements" Article. Where fully tempered float glass is indicated, provide fully tempered
float glass.

2.04 GLASS PRODUCTS

A. Annealed Float Glass:  ASTM C 1036, Type I (transparent flat glass), Quality-Q3, Class I
(clear) unless otherwise indicated.

B. Heat-Treated Float Glass:  ASTM C 1048; Type I (transparent flat glass); Quality-Q3; Class I
(clear) unless otherwise indicated; of kind and condition indicated.
1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion

parallel to bottom edge of glass as installed unless otherwise indicated.
2. Maximum peak to valley rollerwave 0.003 inch in the central area and 0.008 inch within

10.5 inches of the leading and trailing edge
3. For clear or low-iron glass 1/4 to 3/8 inch thick without ceramic frit or ink, maximum

plus or minus 100 mD (millidiopter) over 95 percent of the glass surface.
4. Maximum bow and warp 1/32 inch per lineal foot.
5. For uncoated glass, comply with requirements for Condition A.
6. For coated vision glass, comply with requirements for Condition C (other coated glass).
7. All tempered safety glass shall conform with ANSI Z97.1 and CPSC 16 CFR 1201.
8. Provide heat soak testing for all fully tempered glass conforming to EN14179 which

includes a 2 hour dwell at 290 deg C, plus or minus 10 deg C.
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C. Insulating Glass Units, General: Factory-assembled units consisting of sealed lites of glass
separated by a dehydrated interspace, and complying with ASTM E 2190 and with requirements
specified in this Article and in Part 2 Insulating-Glass Units Article.
1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed

to resist thermal stresses induced by differential shading of individual glass lites and to
comply with glass design requirements specified in Part 1 Performance Requirements
Article.

2. Provide FT (fully tempered) glass lites where safety glass is indicated or required.
3. Overall Unit Thickness and Thickness of Each Lite: Dimensions indicated for insulating

glass units are nominal and the overall thicknesses of units are measured perpendicularly
from outer surfaces of glass lites at unit’s edge.

4. Sealing System:  Comply with requirements in Division 07 Section "Joint Sealants." Dual
seal, with primary and secondary sealants of polyisobutylene and silicone.

5. Spacer Specifications: Manufacturer’s standard spacer material and construction
complying with the following requirements:
a. Spacer Material: Aluminum with black, color anodic finish.
b. Desiccant: Molecular sieve or silica gel, or blend of both.
c. Corner Construction: Manufacturer’s standard corner construction.

2.05 LOW-E COATINGS

A. Low-e Coating for Insulating Glass, Basis-of-Design Product: Subject to compliance with
requirements, provide Vitro Architectural Glass; Solarban 60, or comparable product by one of
the following:
1. Bendheim.
2. Cardinal Glass Industries.
3. Guardian Glass; SunGuard SN 68.
4. J.E. Berkowitz.
5. Oldcastle Building Envelope.
6. Viracon, Inc.

2.06 GLAZING GASKETS

A. Dense Compression Gaskets:  Molded or extruded gaskets of profile and hardness required to
maintain watertight seal, made from one of the following:
1. Neoprene complying with ASTM C 864.
2. EPDM complying with ASTM C 864.

B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned neoprene,
EPDM, or, thermoplastic polyolefin rubber gaskets complying with ASTM C 509, Type II,
black; of profile and hardness required to maintain watertight seal.
1. Application:  Use where soft compression gaskets will be compressed by inserting dense

compression gaskets on opposite side of glazing or pressure applied by means of
pressure-glazing stops on opposite side of glazing.

C. Lock-Strip Gaskets:  Neoprene extrusions in size and shape indicated, fabricated into frames
with molded corner units and zipper lock-strips, complying with ASTM C 542, black.
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2.07 GLAZING SEALANTS

A. General:
1. Compatibility:  Provide glazing sealants that are compatible with one another and with

other materials they will contact, including glass products, seals of insulating-glass units,
and glazing channel substrates, under conditions of service and application, as
demonstrated by sealant manufacturer based on testing and field experience.

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for
selecting glazing sealants suitable for applications indicated and for conditions existing at
time of installation.

3. Sealants used inside the weatherproofing system, shall have a VOC content of not more
than 250 g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

4. Sealants used inside the weatherproofing system shall comply with the testing and
product requirements of the California Department of Health Services' "Standard Practice
for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale
Environmental Chambers."

B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S,
Grade NS, Class 100/50, Use NT.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Dow Corning Corporation; 790.
b. GE Advanced Materials - Silicones; SilPruf LM SCS2700.
c. May National Associates, Inc.; Bondaflex Sil 290.
d. Pecora Corporation; 890.
e. Sika Corporation, Construction Products Division; SikaSil-C990.
f. Tremco Incorporated; Spectrem 1.

2.08 GLAZING TAPES

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based, 100 percent solids elastomeric
tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer
rod as recommended in writing by tape and glass manufacturers for application indicated; and
complying with ASTM C 1281 and AAMA 800 for products indicated below:
1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous

pressure.
2. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous

pressure.

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive
on both surfaces; and complying with AAMA 800 for the following types:
1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant.
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with

a full bead of liquid sealant.

2.09 MISCELLANEOUS GLAZING MATERIALS

A. General:  Provide products of material, size, and shape complying with referenced glazing
standard, requirements of manufacturers of glass and other glazing materials for application
indicated, and with a proven record of compatibility with surfaces contacted in installation.

Bid Set
September 11, 2023



Madras ES & Buff ES Improvements                                                                                     100% CD
Jefferson County School District 509J                                                                         August 28, 2023

SAJ Project No.:  22140B 

SAJ Architecture GLAZING
Bend, OR 08 80 00 - 9

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.

C. Setting Blocks:  100% Silicone to prevent contamination with a Shore, Type A durometer
hardness of 85, plus or minus 5.

D. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass
manufacturer to maintain glass lites in place for installation indicated.

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side
walking).

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and
density to control glazing sealant depth and otherwise produce optimum glazing sealant
performance.

2.10 FABRICATION OF GLAZING UNITS

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face
clearances, edge and surface conditions, and bite complying with written instructions of product
manufacturer and referenced glazing publications, to comply with system performance
requirements.

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges
with slight chamfers at junctions of edges and faces.

C. Grind smooth and polish exposed glass edges and corners.

PART 3 -  EXECUTION

3.01 EXAMINATION

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the
following:
1. Manufacturing and installation tolerances, including those for size, squareness, and

offsets at corners.
2. Presence and functioning of weep systems.
3. Minimum required face and edge clearances.
4. Effective sealing between joints of glass-framing members.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before glazing.
 Remove coatings not firmly bonded to substrates.

B. Examine glazing units to locate exterior and interior surfaces.  Label or mark units as needed so
that exterior and interior surfaces are readily identifiable.  Do not use materials that will leave
visible marks in the completed work.
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3.03 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and
other glazing materials, unless more stringent requirements are indicated, including those in
referenced glazing publications.

B. Adjust glazing channel dimensions as required by Project conditions during installation to
provide necessary bite on glass, minimum edge and face clearances, and adequate sealant
thicknesses, with reasonable tolerances.

C. Protect glass edges from damage during handling and installation.  Remove damaged glass from
Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or
other imperfections that, when installed, could weaken glass and impair performance and
appearance.

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction testing.

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of
compatible sealant suitable for heel bead.

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

G. Provide spacers for glass lites where length plus width is larger than 50 inches.
1. Locate spacers directly opposite each other on both inside and outside faces of glass.

 Install correct size and spacing to preserve required face clearances, unless gaskets and
glazing tapes are used that have demonstrated ability to maintain required face clearances
and to comply with system performance requirements.

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to sealant
width.  With glazing tape, use thickness slightly less than final compressed thickness of
tape.

H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways
in glazing channel, as recommended in writing by glass manufacturer and according to
requirements in referenced glazing publications.

I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

J. Set glass lites with proper orientation so that coatings face exterior or interior as specified.

K. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket
on opposite side, provide adequate anchorage so gasket cannot walk out when installation is
subjected to movement.

L. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with
sealant recommended by gasket manufacturer.

3.04 TAPE GLAZING

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush
with or protrude slightly above sightline of stops.
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B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to
make them fit opening.

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover
horizontal framing joints by applying tapes to jambs and then to heads and sills.

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.
 Seal joints in tapes with compatible sealant approved by tape manufacturer.

E. Do not remove release paper from tape until right before each glazing unit is installed.

F. Apply heel bead of elastomeric sealant.

G. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense
compression gaskets formed and installed to lock in place against faces of removable stops.
 Start gasket applications at corners and work toward centers of openings.

H. Apply cap bead of elastomeric sealant over exposed edge of tape.

3.05 GASKET GLAZING (DRY)

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings
exactly, with allowance for stretch during installation.

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place
with joints miter cut and bonded together at corners.

C. Installation with Drive-in Wedge Gaskets:  Center glass lites in openings on setting blocks and
press firmly against soft compression gasket by inserting dense compression gaskets formed and
installed to lock in place against faces of removable stops.  Start gasket applications at corners
and work toward centers of openings.  Compress gaskets to produce a weathertight seal without
developing bending stresses in glass.  Seal gasket joints with sealant recommended by gasket
manufacturer.

D. Installation with Pressure-Glazing Stops:  Center glass lites in openings on setting blocks and
press firmly against soft compression gasket.  Install dense compression gaskets and pressure-
glazing stops, applying pressure uniformly to compression gaskets.  Compress gaskets to
produce a weathertight seal without developing bending stresses in glass.  Seal gasket joints
with sealant recommended by gasket manufacturer.

E. Install gaskets so they protrude past face of glazing stops.

3.06 LOCK-STRIP GASKET GLAZING

A. Comply with ASTM C 716 and gasket manufacturer's written instructions.  Provide
supplementary wet seal and weep system unless otherwise indicated.

3.07 CLEANING AND PROTECTION

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers
to framing held away from glass.  Do not apply markers to glass surface.  Remove
nonpermanent labels and clean surfaces.
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B. Protect glass from contact with contaminating substances resulting from construction
operations.  If, despite such protection, contaminating substances do come into contact with
glass, remove substances immediately as recommended in writing by glass manufacturer.

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at
frequent intervals during construction, but not less than once a month, for buildup of dirt, scum,
alkaline deposits, or stains; remove as recommended in writing by glass manufacturer.

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from
natural causes, accidents, and vandalism, during construction period.

E. Wash glass on both exposed surfaces in each area of Project not more than four days before date
scheduled for inspections that establish date of Substantial Completion.  Wash glass as
recommended in writing by glass manufacturer.

3.08 GLAZING SCHEDULE

A. Provide the following glass types, as indicated in elevations on Drawings:
1. GL-1: Insulating glass unit (IG) consisting of the following:

a. Outer Lite: Minimum 1/4 inch thick clear, fully tempered glass with low-e coating
on No. 2 surface.

b. Airspace: Argon.
c. Inner Lite: Minimum 1/4 inch thick clear, fully tempered glass.

2. GL-2: Monolithic tempered glass, clear, minimum 1/4 inch thick, typical.
3. GL-3: Insulating obscure glass unit (IG) consisting of the following:

a. Outer Lite: Minimum 1/4 inch thick clear, fully tempered glass with
Simulated Sandblast on #2 Surface.

b. Airspace: Argon.
c. Inner Lite: Minimum 1/4 inch thick clear, fully tempered glass with low-e

coating on No. 3 surface.

END OF SECTION 08 80 00
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SECTION 09 29 00
GYPSUM BOARD

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Interior gypsum board.

B. Related Sections:
1. Division 06 Section "Rough Carpentry" for blocking.
2. Division 07 Section "Thermal Insulation" for insulation installed in assemblies that

incorporate gypsum board.
3. Division 07 Section "Joint Sealants" for joint sealers.
4. Division 07 Section "Acoustical Joint Sealers" for acoustical joint sealers.
5. Division 09 Section "Non Structural Metal Framing" for non-structural framing,

suspension systems that support gypsum board, and blocking.
6. Division 09 painting Sections for primers applied to gypsum board surfaces.

1.02 SUBMITTALS

A. Product Data:  Submit manufacturer’s current technical literature for each component.

B. Samples:  For the following products:
1. Board: Submit sample of each panel product specified, 4 inches x 6 inches.
2. Trim Accessories:  Full-size Sample in 12-inch long length for each trim accessory

indicated.

C. Design Data, Test Reports:  Provide manufacturer test reports indicating product compliance
with indicated requirements.

D. Manufacturer Instructions:  Provide manufacturer’s written installation instructions.

E. Closeout Submittals:  Refer to Division 01 Section "Execution and Closeout Requirements."

1.03 QUALITY ASSURANCE

A. Single-Source Responsibility:  Obtain gypsum board products from a single manufacturer, or
from manufacturers recommended by the prime manufacturer of gypsum board.

B. Pre-Installation Conference:  Schedule meeting, no less than ten (10) days prior to installation
of gypsum board; with Owner, Contractor, insulation firestopping /sealant / acoustical/ plaster /
drywall installers, mechanical and electrical contractors, and Architect / Acoustical Consultant
in attendance.

C. Agenda:  Review details of acoustically rated assemblies, such as wall interfacing, expansion
joint locations, sealant work, firestopping, sound insulation envelopes, and mechanical /
electrical penetrations.
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D. Test any products from non-USA countries to verify that products do not contain asbestos.
 Submit documentation.

1.04 DELIVERY, STORAGE AND HANDLING

A. Store materials inside under cover and keep them dry and protected against damage from
weather, condensation, direct sunlight, construction traffic and other causes in accordance with
GA-238 and manufacturer recommendations.  Stack product flat to prevent sagging.  In
addition, follow guidelines found in GA-801.

1.05 PROJECT CONDITIONS

A. Environmental Limitations:  Comply with ASTM C 840 requirements, GA-216 requirements, or
gypsum board manufacturer's written recommendations, whichever are more stringent.

B. Do not install interior products intended to stay dry until installation areas are enclosed and
conditioned. Products with exposure warranties can be installed per manufacturer
recommendations.

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold
damaged.
1. Indications that panels are wet or moisture damaged include, but are not limited to,

discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.01 GYPSUM BOARD, GENERAL

A. Size:  Provide in maximum lengths and widths available that will minimize joints in each area
and that correspond with support system indicated.

2.02 INTERIOR GYPSUM BOARD

A. Gypsum Board, Type X: ASTM C1396/C1396M.
1. Basis-of-Design Product: Subject to compliance with requirements, provide Certainteed;

SAINT-GOBAIN; CertainTeed Type X Gypsum Board or a comparable product by one
of the following:
a. Georgia-Pacific Gypsum LLC.
b. National Gypsum Company.
c. PABCO Gypsum.
d. USG Corporation.

2. Thickness: 5/8 inch (15.9 mm).
3. Long Edges: Tapered.

B. Gypsum Ceiling Board: ASTM C1396/C1396M.
1. Basis-of-Design Product: Subject to compliance with requirements, provide Certainteed;

SAINT-GOBAIN; CertainTeed Interior Ceiling Gypsum Board or a comparable product
by one of the following:
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a. Georgia-Pacific Gypsum LLC.
b. National Gypsum Company.
c. PABCO Gypsum.
d. USG Corporation.

2. Thickness: 1/2 inch (12.7 mm).
3. Long Edges: Tapered.

C. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant
core and paper surfaces.
1. Basis-of-Design Product: Subject to compliance with requirements, provide Certainteed;

SAINT-GOBAIN ; CertainTeed M2Tech Mold and Moisture Resistant Type X Gypsum
Board. or a comparable product by one of the following:
a. Georgia-Pacific Gypsum LLC.
b. National Gypsum Company.
c. PABCO Gypsum.
d. USG Corporation.

2. Core: 5/8 inch (15.9 mm), Type X.
3. Long Edges: Tapered.
4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.

2.03 TRIM ACCESSORIES

A. Interior Trim:  ASTM C 1047.
1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc.
2. Shapes:

a. Corner bead.
b. LC-Bead:  J-shaped; exposed long flange receives joint compound.
c. L-Bead:  L-shaped; exposed long flange receives joint compound.
d. U-Bead:  J-shaped; exposed short flange does not receive joint compound.
e. Expansion (control) joint.

2.04 JOINT TREATMENT MATERIALS

A. General:  Comply with ASTM C 475/C 475M.

B. Joint Tape:
1. Interior Gypsum Wallboard:  Paper.
2. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh.
3. Tile Backing Panels:  As recommended by panel manufacturer.

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is
compatible with other compounds applied on previous or for successive coats.  Light Weight
joint compounds are not allowed.
1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas,

use setting-type taping compound.
2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and

trim flanges, use setting-type taping compound.
a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat:  For second coat, use setting-type, sandable topping compound.
4. Finish Coat:  For third coat, use setting-type, sandable topping or drying-type, all-purpose

compound.
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5. Moisture-Resistant Gypsum Board:  Use setting-type taping compound and setting-type,
sandable topping compound.

2.05 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written recommendations.

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering
gypsum panels to continuous substrate.
1. Use adhesives that have a VOC content of 50 g/L or less when calculated according to 40

CFR 59, Subpart D (EPA Method 24).

C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
1. Use screws complying with ASTM C 954 for fastening panels to wood and steel

members from 0.033 to 0.112 inch thick.
2. For fastening cementitious backer units, use screws of type and size recommended by

panel manufacturer.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames
and framing, for compliance with requirements and other conditions affecting performance.

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold
damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 APPLYING AND FINISHING PANELS, GENERAL

A. Comply with ASTM C 840.

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid
abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels
not less than one framing member.

C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with
not more than 1/16 inch of open space between panels.  Do not force into place.

D. Locate edge and end joints over supports, except in ceiling applications where intermediate
supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered
edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not
make joints other than control joints at corners of framed openings.

E. Form control and expansion joints with space between edges of adjoining gypsum panels.

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings,
etc.), except in chases braced internally.
1. Unless concealed application is indicated or required for sound, fire, air, or smoke

ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.

Bid Set
September 11, 2023



Madras ES & Buff ES Improvements                                                                                     100% CD
Jefferson County School District 509J                                                                         August 28, 2023

SAJ Project No.:  22140B 

SAJ Architecture GYPSUM BOARD
Bend, OR 09 29 00 - 5

2. Fit gypsum panels around ducts, pipes, and conduits.
3. Where partitions intersect structural members projecting below underside of floor/roof

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow
1/4- to 3/8-inch-wide joints to install sealant.

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural
abutments, except floors.  Provide 1/4- to 1/2-inch-wide spaces at these locations, and trim
edges with edge trim where edges of panels are exposed.  Seal joints between edges and
abutting structural surfaces with acoustical sealant.

H. Install sound attenuation blankets before installing gypsum panels, unless blankets are readily
installed after panels have been installed on one side.

3.03 APPLYING INTERIOR GYPSUM BOARD

A. Install interior gypsum board in the following locations:
1. Type X:  At all locations unless otherwise indicated.
2. Ceiling Type:  Ceiling surfaces.
3. Impact Resistant Type:  As indicated on Drawings.
4. Moisture- and Mold-Resistant Type:  All inside surfaces of exterior walls- Typical.
5. Moisture Resistant Type:  Install behind FRP and at exposed wall areas of restrooms and

kitchens.

B. Single-Layer Application:
1. On ceilings, apply gypsum panels before wall/partition board application to greatest

extent possible and at right angles to framing, unless otherwise indicated.
2. On partitions/walls, apply gypsum panels vertically (parallel to framing) or horizontally

(perpendicular to framing), unless otherwise indicated or required by fire-resistance-rated
assembly, and minimize end joints.
a. Stagger abutting end joints not less than one framing member in alternate courses

of panels.
3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end

joints.  Locate edge joints over furring members.
4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.

3.04 INSTALLING TRIM ACCESSORIES

A. General:  For trim with back flanges intended for fasteners, attach to framing with same
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written
instructions.

B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations
approved by Architect for visual effect.

C. Interior Trim:  Install in the following locations:
1. Cornerbead:  Use at outside corners.
2. LC-Bead:  Use at exposed panel edges.
3. L-Bead:  Use where indicated.

D. Aluminum Trim:  Install in locations indicated on Drawings.
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3.05 FINISHING GYPSUM BOARD

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations,
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for
decoration.  Promptly remove residual joint compound from adjacent surfaces.

B. Prefill open joints, rounded or beveled edges, and damaged surface areas.

C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended
for tape.

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM
C 840:
1. Level 4:  At all panel surfaces that will be exposed to public view and at all concealed

 locations such as behind casework, chalkboards, whiteboards, tackboards and
markerboards.

2. Level 3:  In accordance with referenced standard and as follows:
a. Partial Finishing: Omit third coat and sanding on drywall work in attics, interstitial

spaces, and elsewhere as approved by Architect. The two-coat system applied to
these areas is required to be smooth and uniform.

E. Glass-Mat Gypsum Sheathing Board:  Finish according to manufacturer's written instructions
for use as exposed soffit board.

3.06 PROTECTION

A. Protect installed products from damage from weather, condensation, direct sunlight,
construction, and other causes during remainder of the construction period.

B. Remove and replace panels that are wet, moisture damaged, and mold damaged.
1. Indications that panels are wet or moisture damaged include, but are not limited to,

discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

END OF SECTION 09 29 00
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SECTION 09 65 13
RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Resilient base.

B. Related Sections:
1. Division 09 Section “Gypsum Board.”

1.02 SUBMITTALS

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

B. Samples for Initial Selection:  For each type of product indicated.

C. Samples for Verification:  For each type of product indicated, in manufacturer's standard-size
Samples but not less than 12 inches long, of each resilient product color, texture, and pattern
required.

1.03 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics:  As determined by testing identical products according to
ASTM E 648 or NFPA 253 by a qualified testing agency.
1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Store resilient products and installation materials in dry spaces protected from the weather, with
ambient temperatures maintained within range recommended by manufacturer, but not less than
50 deg for more than 90 deg F.

1.05 PROJECT CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than
70 deg F or more than 95 deg F, in spaces to receive resilient products during the following time
periods:
1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

B. Until Substantial Completion, maintain ambient temperatures within range recommended by
manufacturer, but not less than 55 deg F or more than 95 deg F.

C. Install resilient products after other finishing operations, including painting, have been
completed.
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1.06 EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.
1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each

type, color, pattern, and size of resilient product installed.

PART 2 - PRODUCTS

2.01 RESILIENT BASE

A. Resilient Base:
1. Manufacturers:  Subject to compliance with requirements, provide Tarkett resilient base

or comparable products by one of the following:
a. Armstrong World Industries, Inc.
b. Nora Rubber Flooring; Freudenberg Building Systems, Inc.
c. Roppe Corporation, USA.

B. RB1 Resilient Base:
1. Resilient base standard:  ASTM F 1861.

a. Material Requirement:  Type TS (rubber, vulcanized thermoset).
b. Manufacturing Method:  Group I (solid, homogeneous).
c. Style:  Cove (base with toe).

2. Minimum Thickness:  0.125 inch.
3. Height:  6 inches or as otherwise indicated on Drawings.
4. Lengths:  Coils in manufacturer's standard length.
5. Outside Corners:  Job formed.
6. Inside Corners:  Job formed.
7. Finish:  Matte.
8. Colors:  As noted in Finish Schedule on Drawings.

2.02 INSTALLATION MATERIALS

A. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and
substrate conditions indicated.
1. Use adhesives that comply with the following limits for VOC content when calculated

according to 40 CFR 59, Subpart D (EPA Method 24):
a. Cove Base Adhesives:  Not more than 50 g/L.
b. Rubber Floor Adhesives:  Not more than 60 g/L.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine substrates, with Installer present, for compliance with requirements for maximum
moisture content and other conditions affecting performance of the Work.

B. Verify that finishes of substrates comply with tolerances and other requirements specified in
other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign
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deposits that might interfere with adhesion of resilient products.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of
resilient products.

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching
compound and remove bumps and ridges to produce a uniform and smooth substrate.

C. Do not install resilient products until they are same temperature as the space where they are to
be installed.
1. Move resilient products and installation materials into spaces where they will be installed

at least 48 hours in advance of installation.

D. Sweep and vacuum clean substrates to be covered by resilient products immediately before
installation.

3.03 RESILIENT BASE INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient base.

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other
permanent fixtures in rooms and areas where base is required.

C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of
adjacent pieces aligned.

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in
continuous contact with horizontal and vertical substrates.

E. Do not stretch resilient base during installation.

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient
base with manufacturer's recommended adhesive filler material.

G. Job-Formed Corners:
1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns

not less than 24 inches in length.
a. Form without producing discoloration (whitening) at bends.

2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns
not less than 24 inches in length.
a. Miter or cope corners to minimize open joints.

3.04 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protection of resilient
products.

B. Perform the following operations immediately after completing resilient product installation:
1. Remove adhesive and other blemishes from exposed surfaces.
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2. Sweep and vacuum surfaces thoroughly.
3. Damp-mop surfaces to remove marks and soil.

C. Protect resilient products from mars, marks, indentations, and other damage from construction
operations and placement of equipment and fixtures during remainder of construction period.

END OF SECTION 09 65 13
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SECTION 09 91 13
EXTERIOR PAINTING

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Surface preparation and the application of paint systems on the following exterior

substrates:
a. Steel.
b. Galvanized metal.
c.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.  Include preparation requirements and application
instructions.

B. Samples for Initial Selection: For each type of topcoat product.

C. Samples for Verification: For each type of paint system and each color and gloss of topcoat.
1. Submit Samples on rigid backing, 8 inches square.
2. Step coats on Samples to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.

D. Product List: For each product indicated, include the following:
1. Cross-reference to paint system and locations of application areas.  Use same

designations indicated on Drawings and in schedules.
2. VOC content.

1.03 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. Paint: 2 percent, but not less than 1 gal. of each material and color applied.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F.
1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
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1.05 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F.

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at
temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.

1.06 CLOSEOUT SUBMITTALS

A. Coating Maintenance Manual: Provide coating maintenance manual including area summary
with finish schedule, area detail designating location where each product/color/finish was used,
product data pages, material safety data sheets, care and cleaning instructions, touch-up
procedures, and color samples of each color and finish used.

1.07 WARRANTY

A. Warranty Period: two years from date of Substantial Completion.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Basis-of-Design Products: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include the following:
1. Benjamin Moore & Co.
2. Kelly-Moore Paint Company.
3. Miller Paint Co.
4. PPG Paints.
5. Rodda Paint Co.
6. Rust-Oleum Corporation.
7. Sherwin-Williams Company (The).
8. Tnemec.

2.02 PAINT, GENERAL

A. Material Compatibility:
1. Provide materials for use within each paint system that are compatible with one another

and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

B. VOC Content: Provide materials that comply with VOC limits of authorities having jurisdiction.

C. Colors: As indicated in Finish Schedule on Drawings, or, if not indicated, as selected by
Architect.
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2.03 SOURCE QUALITY CONTROL

A. Testing of Paint Materials: Owner reserves the right to invoke the following procedure:
1. Owner will engage the services of a qualified testing agency to sample paint materials.

 Contractor will be notified in advance and may be present when samples are taken.  If
paint materials have already been delivered to Project site, samples may be taken at
Project site.  Samples will be identified, sealed, and certified by testing agency.

2. Testing agency will perform tests for compliance with product requirements.
3. Owner may direct Contractor to stop applying paints if test results show materials being

used do not comply with product requirements.  Contractor shall remove noncomplying
paint materials from Project site, pay for testing, and repaint surfaces painted with
rejected materials.  Contractor will be required to remove rejected materials from
previously painted surfaces if, on repainting with complying materials, the two paints are
incompatible.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:
1. Wood: 15 percent.

C. Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

D. Proceed with coating application only after unsatisfactory conditions have been corrected.
1. Application of coating indicates acceptance of surfaces and conditions.

3.02 PREPARATION

A. Comply with manufacturer's written instructions applicable to substrates and paint systems
indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable and are
not to be painted.  If removal is impractical or impossible because of size or weight of item,
provide surface-applied protection before surface preparation and painting.
1. After completing painting operations, use workers skilled in the trades involved to

reinstall items that were removed.  Remove surface-applied protection.

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.
1. Remove incompatible primers and reprime substrate with compatible primers or apply tie

coat as required to produce paint systems indicated.

D. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas of shop
paint, and paint exposed areas with the same material as used for shop priming to comply with
SSPC-PA 1 for touching up shop-primed surfaces.
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E. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of
subsequently applied paints.

F. Wood Substrates:
1. Scrape and clean knots.  Before applying primer, apply coat of knot sealer recommended

in writing by topcoat manufacturer for exterior use in paint system indicated.
2. Sand surfaces that will be exposed to view, and dust off.
3. Prime edges, ends, faces, undersides, and backsides of wood.
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic

wood filler.  Sand smooth when dried.

3.03 APPLICATION

A. Apply paints according to manufacturer's written instructions.
1. Use applicators and techniques suited for paint and substrate indicated.
2. Paint surfaces behind movable items same as similar exposed surfaces.  Before final

installation, paint surfaces behind permanently fixed items with prime coat only.
3. Paint both sides and edges of exterior doors and entire exposed surface of exterior door

frames.
4. Paint entire exposed surface of window frames and sashes.
5. Do not paint over labels of independent testing agencies or equipment name,

identification, performance rating, or nomenclature plates.
6. Primers specified in painting schedules may be omitted on items that are factory primed

or factory finished if acceptable to topcoat manufacturers.

B. Tint undercoats same color as topcoat, but tint each undercoat a lighter shade to facilitate
identification of each coat if multiple coats of same material are to be applied.  Provide
sufficient difference in shade of undercoats to distinguish each separate coat.

C. Unless otherwise approved by the Architect, apply a minimum of four coats of paint where deep
or bright colors are used to achieve satisfactory results.

D. If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance.

E. Sand and dust between each coat to provide an anchor for next coat, and to remove defects
visible from a distance up to 39”

F. Do not apply finishes on surfaces that are not sufficiently dry.  Unless manufacturer’s directions
state otherwise, each coat shall be sufficiently dry and hard before a following coat is applied.

G. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color
breaks.

3.04 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test paint for dry film thickness.
1. Contractor shall touch up and restore painted surfaces damaged by testing.
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2. If test results show that dry film thickness of applied paint does not comply with paint
manufacturer's written recommendations, Contractor shall pay for testing and apply
additional coats as needed to provide dry film thickness that complies with paint
manufacturer's written recommendations.

B. Painted exterior and interior surfaces shall be considered to lack uniformity and soundness if
any of the following defects are found by the Architect:
1. Brush/roller marks, streaks, laps, runs, sags, drips, heavy stippling, hiding or shadowing

by inefficient application methods, skipped or missed areas, and foreign materials in paint
coatings.

2. Evidence of poor coverage at rivet heads, plate edges, lap joints, crevices, pockets,
corners and re-entrant angles.

3. Damage due to touching before paint is sufficiently dry or any other contributory cause.
4. Damage due to application on moist surfaces or caused by inadequate protection from the

weather.
5. Damage and/or contamination of paint due to blown contaminants (dust, spray paint,

etc.).

C. Painted surfaces shall be considered unacceptable if any of the following are evident under
natural lighting source for exterior surfaces and final lighting source (including daylight) for
interior surfaces:
1. Visible defects are evident on vertical surfaces when viewed at normal viewing angles

from a distance of not less than 39 inches.
2. Visible defects are evident on horizontal surfaces when viewed at normal viewing angles

from a distance of not less than 39 inches.
3. Visible defects are evident on ceiling, soffit and other overhead surfaces when viewed at

normal viewing angles.
4. When the final coat on any surface exhibits a lack of uniformity of color, sheen, texture,

and hiding across full surface area.

D. Painted surfaces rejected by the inspector or Architect shall be made good at the expense of the
Contractor.  Small affected areas may be touched up; large affected areas or areas without
sufficient dry film thickness of paint shall be repainted.  Runs, sags of damaged paint shall be
removed by scraper or by sanding prior to application of paint.

3.05 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application.  Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and
leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.
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3.06 EXTERIOR PAINTING SCHEDULE

A. Exposed Steel Substrates: (High Traffic: doors, frames, hand railings, bollards) ; provide the
following, except where high-performance coating system is indicated :
1. Alkyd System: MPI EXT 5.1T

a. Prime Coat: Primer, H.B. Self-priming Epoxy, MPI #120.
b. Intermediate Coat: Polyurethane,  MPI #72
c. Topcoat: Polyurethane,  MPI #72.

B. Steel Substrates: High Traffic: Hollow metal doors and frames for windows and doors.
1. Alkyd System: MPI EXT 5.1T.

a. Prime Coat: Primer, H.B. Self-priming Epoxy, MPI #120.
b. Intermediate Coat: Polyurethane,  MPI #72.
c. Topcoat: Polyurethane,  MPI #72.

C. Galvanized-Metal Substrates: (High Traffic)
1. MPI EXT 5.1G - High contact, high weather exposure , hand railings .

a. Galvanized-Metal Substrates: High Contact/High Traffic areas Premium Grade;
Low VOC Acrylic Polyurethane Pigmented.

b. Prime Coat: pre-treatment Vinyl wash metal primer. Max. VOC : 420g/L
c. Intermediate Coat: Universal Primer matching topcoat. Max. VOC: 100g/L.
d. Topcoat(s):  Acrylic polyurethane. VOC Max. 100 g/L.
e. Sheen: Gloss Level 5 or as otherwise selected by Architect.

END OF SECTION 09 91 13
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SECTION 09 91 23
INTERIOR PAINTING

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Surface preparation and the application of paint systems on the following interior

substrates:
a. Steel.
b. Hollow metal doors and frames.
c. Wood.
d. Gypsum board.

B. Related Sections:
1. Division 08 Sections for factory priming hollow metal doors and frames with primers

specified in this Section.
2. Division 09 Section "Exterior Painting" for surface preparation and the application of

paint systems on exterior substrates.

1.02 DEFINITIONS

A. Gloss Levels:
1. Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according

to ASTM D 523.
2. Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees,

according to ASTM D 523.
3. Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to

ASTM D 523.
4. Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees,

according to ASTM D 523.
5. Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
6. Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.
7. Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of product. Include preparation requirements and application
instructions.

B. Samples for Initial Selection: For each type of topcoat product.

C. Samples for Verification: For each type of paint system and in each color and gloss of topcoat.
1. Submit Samples on rigid backing, 8 inches square.
2. Label each coat of each Sample.
3. Label each Sample for location and application area.

D. Product List: For each product indicated, include the following:
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1. Cross-reference to paint system and locations of application areas. Use same designations
indicated on Drawings and in schedules.

1.04 QUALITY ASSURANCE

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to
verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects
and set quality standards for materials and execution.
1. Architect will select one surface to represent surfaces and conditions for application of

each paint system specified in Part 3.
a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft.
b. Other Items: Architect will designate items or areas required.

2. Final approval of color selections will be based on mockups.
a. If preliminary color selections are not approved, apply additional mockups of

additional colors selected by Architect at no added cost to Owner.
3. Approval of mockups does not constitute approval of deviations from the Contract

Documents contained in mockups unless Architect specifically approves such deviations
in writing.

4. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Delivery and Handling: Deliver products to Project site in an undamaged condition in
manufacturer's original sealed containers, complete with labels and instructions for handling,
storing, unpacking, protecting, and installing. Packaging shall bear the manufacturer’s label
with the following information:
1. Product name and type (description).
2. Batch date.
3. Color number.
4. VOC content.
5. Environmental handling requirements.
6. Surface preparation requirements.
7. Application instructions.

B. Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F.
1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.06 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F.

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg
F above the dew point; or to damp or wet surfaces.
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1.07 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. Paint:  Coordinate with Deschutes County regarding quantity of each material and color

applied.

1.08 CLOSEOUT SUBMITTALS

A. Coating Maintenance Manual: Provide coating maintenance manual including area summary
with finish schedule, area detail designating location where each product/color/finish was used,
product data pages, material safety data sheets, care and cleaning instructions, touch-up
procedures, and color samples of each color and finish used.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Basis-of-Design Products: Subject to compliance with requirements, provide specified products,
or comparable products by one of the following:
1. Benjamin Moore.
2. Kelly-Moore Paints.
3. Miller Paint Company.
4. PPG Paints.
5. Rodda Paint Co.
6. Rust-Oleum Corporation.
7. Sherwin-Williams Company (The).

B. Comparable Products: Comparable products of approved manufacturers will be considered in
accordance with Division 01 Section "Product Requirements," and the following:
1. Products are approved by manufacturer in writing for application specified.
2. Products meet performance, specified properties and physical characteristics of basis of

design product including published ratio of solids by volume, plus or minus two percent.

C. Source Limitations: Obtain paint materials from single source from single listed manufacturer.
1. Manufacturer's designations listed on a separate color schedule are for color reference

only and do not indicate prior approval.

2.02 PAINT, GENERAL

A. VOC Content: For field applications that are inside the weatherproofing system, paints and
coatings shall provide materials that comply with VOC limits of authorities having jurisdiction
and for interior paints and coatings applied at Project site, the following VOC limits exclusive
of colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D (EPA
Method 24):
1. Flat Paints and Coatings: 50 g/L.
2. Nonflat Paints and Coatings: 150 g/L.
3. Primers, Sealers, and Undercoaters: 200 g/L.
4. Anticorrosive and Antirust Paints Applied to Ferrous Metals: 250 g/L.
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B. Material Compatibility:
1. Provide materials for use within each paint system that are compatible with one another

and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

C. Colors: Refer to Material Finish Schedule on Drawings.
1. If not indicated on Finish Schedule, provide colors selected by Architect from

manufacturer's full range.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work. Verify
suitability of substrates, including surface conditions and compatibility with existing finishes
and primers. Where acceptability of substrate conditions is in question, apply samples and
perform in-situ testing to verify compatibility, adhesion, and film integrity of new paint
application.
1. Report, in writing, conditions that may affect application, appearance, or performance of

paint.

B. Substrate Conditions:
1. Maximum Moisture Content of Substrates: When measured with an electronic moisture

meter as follows:
a. Wood: 15 percent.
b. Gypsum Board: 12 percent.

2. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.

C. Proceed with coating application only after unsatisfactory conditions have been corrected;
application of coating indicates acceptance of surfaces and conditions.
1. Application of coating indicates acceptance of surfaces and conditions.

3.02 PREPARATION

A. Comply with manufacturer's written instructions, applicable to substrates indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable and are
not to be painted. If removal is impractical or impossible because of size or weight of item,
provide surface-applied protection before surface preparation and painting.
1. After completing painting operations, use workers skilled in the trades involved to

reinstall items that were removed. Remove surface-applied protection if any.
2. Do not paint over labels of independent testing agencies or equipment name,

identification, performance rating, or nomenclature plates.

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.
1. Remove incompatible primers and reprime substrate with compatible primers or apply tie

coat as required to produce paint systems indicated.
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D. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods
recommended in writing by paint manufacturer.

E. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas of shop
paint, and paint exposed areas with the same material as used for shop priming to comply with
SSPC-PA 1 for touching up shop-primed surfaces.

F. Wood Substrates:
1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
2. Sand surfaces that will be exposed to view, and dust off.
3. Prime edges, ends, faces, undersides, and backsides of wood.
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic

wood filler. Sand smooth when dried.

G. Gypsum Board Substrates:  Do not begin paint application until finishing compound is dry and
sanded smooth.

3.03 APPLICATION

A. Apply paints according to manufacturer's written instructions.
1. Use applicators and techniques suited for paint and substrate indicated.
2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.

Before final installation, paint surfaces behind permanently fixed equipment or furniture
with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar
hinged items to match exposed surfaces.

4. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

5. Primers specified in painting schedules may be omitted on items that are factory primed
or factory finished if acceptable to topcoat manufacturers.

6. Apply paints and primers to achieve the recommended wet and dry film thickness
published on the manufacture’s Product Data Sheets.

B. If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance.

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

3.04 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test paint for dry film thickness.
1. Contractor shall touch up and restore painted surfaces damaged by testing.
2. If test results show that dry film thickness of applied paint does not comply with paint

manufacturer's written recommendations, Contractor shall pay for testing and apply
additional coats as needed to provide dry film thickness that complies with paint
manufacturer's written recommendations.

3. Owner may direct Contractor to stop applying paints if test results show materials being
used do not comply with product requirements.  Contractor shall remove noncomplying-
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paint materials from Project site, pay for testing, and repaint surfaces painted with
rejected materials.  Contractor will be required to remove rejected materials from
previously painted surfaces if, on repainting with complying materials, the two paints are
incompatible.

B. Painted exterior and interior surfaces shall be considered to lack uniformity and soundness if
any of the following defects are found by the Architect:
1. Brush/roller marks, streaks, laps, runs, sags, drips, heavy stippling, hiding or shadowing

by inefficient application methods, skipped or missed areas, and foreign materials in paint
coatings.

2. Evidence of poor coverage at rivet heads, plate edges, lap joints, crevices, pockets,
corners and re-entrant angles.

3. Damage due to touching before paint is sufficiently dry or any other contributory cause.
4. Damage due to application on moist surfaces or caused by inadequate protection from the

weather.
5. Damage and/or contamination of paint due to blown contaminants (dust, spray paint, and

similar contaminants).

C. Painted surfaces shall be considered unacceptable if any of the following are evident under
natural lighting source for exterior surfaces and final lighting source (including daylight) for
interior surfaces:
1. Visible defects are evident on vertical surfaces when viewed at normal viewing angles

from a distance of not less than 39 inches.
2. Visible defects are evident on horizontal surfaces when viewed at normal viewing angles

from a distance of not less than 39 inches.
3. Visible defects are evident on ceiling, soffit and other overhead surfaces when viewed at

normal viewing angles.
4. When the final coat on any surface exhibits a lack of uniformity of color, sheen, texture,

and hiding across full surface area.

D. Painted surfaces rejected by the inspector or Architect shall be made good at the expense of the
Contractor.  Small affected areas may be touched up; large affected areas or areas without
sufficient dry film thickness of paint shall be repainted.  Runs, sags of damaged paint shall be
removed by scraper or by sanding prior to application of paint.

3.05 CLEANING AND PROTECTION

A. After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

B. Protect work of other trades against damage from paint application. Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and
leave in an undamaged condition.

C. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

D. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.
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3.06 INTERIOR PAINTING SCHEDULE

A. Metal Substrates (Aluminum, Steel, Galvanized Steel):
1. Light to Medium Duty - Latex System:

a. Prime Coat: Primer, rust-inhibitive, water based:
1) S-W Pro Industrial Pro-Cryl Universal Primer, B66-310 Series, at 5.0 to 10

mils wet, 2.0 to 4.0 mils dry.
b. Intermediate Coat: Water-based acrylic, interior, matching topcoat.
c. Topcoat: Water-based 100% Acrylic (or High Performance) acrylic, semi-gloss:

1) S-W Pro Industrial Acrylic Semi-Gloss Coating, B66-650 Series, at 2.5 to
4.0 mils dry, per coat.

2. Medium to Heavy Duty, High Contact Areas - Water-Based Light Industrial Coating
System:
a. Prime Coat: Primer, rust-inhibitive, water based:

1) S-W Pro Industrial Pro-Cryl Universal Primer, B66-310 Series, at 5.0 to 10
mils wet, 2.0 to 4.0 mils dry.

b. Intermediate Coat: Light industrial coating, interior, water based, matching
topcoat.

c. Topcoat: Light industrial Epoxy Modified Acrylic coating, interior, water based,
semi-gloss:
1) S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K46-151 Series, at

4.0 mils wet, 1.5 mils dry, per coat.
3. Heavy Duty, High Contact Areas - Waterbased/Single Component Urethane or Epoxy

Modified Latex System: Including, but not limited to, hollow metal doors and frames,
stairs, guard railings and painted steel handrails.
a. Prime Coat:

1) S-W Pro Industrial Pro-Cryl Universal Primer, B66-W1310 Series, at 5.0 to
10 mils wet, 1.9 to 3.9 mils dry.

b. Intermediate Coat: Water-based Single Component Urethane or Epoxy Modified
Latex, interior, matching topcoat.

c. Topcoat: Water-based Single Component Urethane or Epoxy Modified Latex,
semi-gloss, interior:
1) S-W Pro Industrial Pre-Catalyzed Waterbased Urethane. Semi-Gloss, B53-

W2150 Series, at 4.0 to 5.0 mils wet, 1.4 to 1.7 mils dry, per coat.

B. Wood Substrates: Including exposed wood items not indicated to receive shop-applied finish.
Refer to individual Division 06 and 12 woodwork Sections for shop-applied finishes.
1. Water-Based Light Industrial Coating System for Medium Duty, Medium Contact Areas:

a. Prime Coat: Primer sealer, latex, interior:
1) S-W PrepRite ProBlock Primer Sealer, B51-620 Series, at 4.0 mils wet, 1.4

mils dry.
b. Intermediate Coat: Light industrial coating, interior, water based, matching

topcoat.
c. Topcoat: Light industrial Single Component Urethane or Epoxy Modified Latex,

interior, water based, matte.

C. Gypsum Board Substrates:
1. Latex System:

a. Prime Coat: Primer, latex, interior:
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1) S-W ProMar 200 Zero VOC Latex Primer, B28W2600, at 4.0 mils wet, 1.0
mils dry.

b. Intermediate Coat: Latex, interior, matching topcoat.
c. Topcoat: Best Commercial Grade Latex, interior, eggshell:

1) S-W ProMar 200 Zero VOC Latex Eg-Shel, B20-2600 Series, at 4.0 mils
wet, 1.7 mils dry, per coat.

d. Topcoat: Best Commercial Grade Latex, interior, semi-gloss:
1) S-W ProMar 200 Zero VOC Latex Semi-Gloss, B31-2600 Series, at 4.0 mils

wet, 1.6 mils dry, per coat.
2. Water-Based Light Industrial Epoxy Coating System: Provide Rust-Oleum 5300 System

Water-Based Epoxy or comparable system by Sherwin-Williams as follows:
a. Prime Coat: Primer sealer, latex, interior:

1) S-W ProMar 200 Zero VOC Latex Primer, B28W2600, at 4.0 mils wet, 1.0
mils dry.

b. Intermediate Coat: Light industrial coating, interior, water based, matching
topcoat.

c. Topcoat: Light industrial Epoxy Modified Acrylic coating, interior, water based,
semi-gloss:
1) S-W Pro Industrial Pre-Catalyzed Waterbased Epoxy, K46-151 Series, at

4.0 mils wet, 1.5 mils dry, per coat.

END OF SECTION 09 91 23
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SECTION 09 93 00
STAINING AND TRANSPARENT FINISHING

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes:
1. Surface preparation and application of wood finishes on the following substrates:

a. Interior Substrates:
1) Standing and running trim with transparent finish to match existing

wainscot.

B. Related Sections:
1. Division 06 Section “Interior Finish Carpentry.”
2. Division 09 Section "Interior Painting" for surface preparation and application of

standard paint systems on interior substrates.

1.02 DEFINITIONS

A. Paint gloss shall be defined in accordance with the following MPI values (per ASTM D 523 -
Standard Test Method for Specular Gloss):
1. Gloss Level G1, Matte or Flat finish, Units @ 60 degrees 0 to 5, Units @ 85 degrees 10

max.
2. Gloss Level G2, Velvet finish, Units @ 60 degrees 0 to 10, Units @ 85 degrees 10 to 35.
3. Gloss Level G3, Eggshell finish, Units @ 60 degrees 10 to 25, Units @ 85 degrees 10 to

35.
4. Gloss Level G4, Satin finish, Units @ 60 degrees 20 to 35, Units @ 85 degrees 35 min.
5. Gloss Level G5, Semi-Gloss finish, Units @ 60 degrees 35 to 70.
6. Gloss Level G6, Gloss finish, Units @ 60 degrees 70 to 85.
7. Gloss Level G7, High-Gloss finish, Units @ 60 degrees > 85

1.03 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.  Include preparation requirements and
application instructions.

B. Samples:  For each type of finish system and in each color and gloss of finish indicated.

C. Product List:  For each product indicated, include printout of current "MPI Approved Products
List" for each product category specified in Part 2, with the product proposed for use
highlighted.

1.04 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.
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1. Stains and Transparent Finishes:  1 percent, but not less than 1 quart of each material and
color applied.

1.05 QUALITY ASSURANCE

A. MPI Standards: MPI reference system numbers are used to describe systems required, and VOC
limits are specified for IAQ (Indoor Air Quality) compliance.
1. Products:  Complying with MPI standards indicated and listed in its "MPI Approved

Products List." MPI listed products are used as a guide to specifying systems, however
not every product available is tested, therefore, if a product is used which is not listed by
MPI, the responsibility is the bidders’ to verify and obtain approval from the Architect
for products not listed.

2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural
Painting Specification Manual" for products and finish systems indicated.

B. Mockups:  Apply mockups of each finish system indicated and each color selected to verify
preliminary selections made under sample submittals and to demonstrate aesthetic effects and
set quality standards for materials and execution.
1. Architect will select one surface to represent surfaces and conditions for application of

each type of finish system and substrate.
a. Vertical and Horizontal Surfaces:  Provide samples of at least 100 sq. ft.
b. Other Items:  Architect will designate items or areas required.

2. Final approval of stain color selections will be based on mockups.
a. If preliminary stain color selections are not approved, apply additional mockups of

additional stain colors selected by Architect at no added cost to Owner.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:
1. Benjamin Moore.
2. Glidden Professional (formally ICI Paints).
3. Kelly-Moore Paints.
4. Parker Paint Mfg. Co. Inc.
5. PPG Architectural Finishes, Inc.
6. Rodda Paint Co.
7. Sherwin-Williams Company (The).

B. Substitutions: Prior to bid only, see Division 01 Section “Substitution Request Form During
Bid.”

2.02 MATERIALS, GENERAL

A. Material Compatibility:
1. Provide materials for use within each finish system that are compatible with one another

and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.
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2. For each coat in a finish system, provide products recommended in writing by
manufacturers of topcoat for use in finish system and on substrate indicated.

B. Stain Colors:  Match Architect's samples.
1. Architect shall select stain tint and clear finishes for application to various wood finish

products as work of this section. Coordinate the finish selection with Division 06
products.
a. Refer to Finish Schedule on Drawings.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.

B. Maximum Moisture Content of Exterior Wood Substrates:  15 percent, when measured with an
electronic moisture meter.

C. Maximum Moisture Content of Interior Wood Substrates:  13 percent, when measured with an
electronic moisture meter.

D. Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

E. Proceed with finish application only after unsatisfactory conditions have been corrected.
1. Beginning finish application constitutes Contractor's acceptance of substrates and

conditions.

3.02 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural
Painting Specification Manual" applicable to substrates indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable.  If
removal is impractical or impossible because of size or weight of item, provide surface-applied
protection before surface preparation and finishing.
1. After completing finishing operations, use workers skilled in the trades involved to

reinstall items that were removed.  Remove surface-applied protection if any.

C. Clean and prepare surfaces to be finished according to manufacturer's written instructions for
each particular substrate condition and as specified.
1. Remove dust, dirt, oil, and grease by washing with a detergent solution; rinse thoroughly

with clean water and allow to dry.  Remove grade stamps and pencil marks by sanding
lightly.  Remove loose wood fibers by brushing.

2. Remove mildew by scrubbing with a commercial wash formulated for mildew removal
and as recommended by stain manufacturer.

3.03 APPLICATION

A. Apply finishes according to manufacturer's written instructions and recommendations in "MPI
Manual."
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B. Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush marks,
runs, ropiness, or other surface imperfections.

3.04 CLEANING AND PROTECTION

A. Protect work of other trades against damage from finish application.  Correct damage by
cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an
undamaged condition.

B. At completion of construction activities of other trades, touch up and restore damaged or
defaced finished wood surfaces.

3.05 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE

A. General: All scheduled systems shall be Premium Grade as defined by the “MPI Manual”
1. Moisture-Cured Clear Polyurethane Over Stain System:  MPI INT 6.1S.

a. Stain Coat:  Interior wood stain (semitransparent).
b. Three Finish Coats:  Moisture-cured clear polyurethane -satin.

B. Exposed Wood Panel-Product Substrates:
1. Moisture-Cured Clear Polyurethane over Stain System:  MPI INT 6.4V.

a. Stain Coat:  Interior wood stain (semitransparent).
b. Three Finish Coats:  Moisture-cured clear polyurethane -satin.

END OF SECTION 09 93 00
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SECTION 10 14 00
INTERIOR SIGNAGE

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Interior Building Signage.
2. Sign Type 3 - Restroom ID (Sign Panel).

1.02 SCOPE OF WORK

A. Field verify site conditions and dimensions affecting signage installation and coordinate with
signage design and installation.

B. Provide final design for signage based on the schematic level signage design shown in the
Contract Documents.

C. Provide signage shop drawings showing the final design for each sign type required for the
project.

1.03 REFERENCES

A. References shall be the latest adopted edition.

B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.

C. IBC – International Building Code.

D. ICC / ANSI A117.1 - Accessible and Usable Buildings and Facilities.

E. Oregon Structural Specialty Code (OSSC), Chapter 11, Accessibility.

1.04 SUBMITTALS

A. Refer to Division 01 Section "Submittal Procedures" for submittal procedures.

B. Product Data: Submit manufacturer’s technical data for each type of sign or manufactured
component required.

C. Shop Drawings: Indicate size, thickness and finishes for each sign type; include methods of
attachment for each different substrate and sign type. Provide details and sections at full size.
Proposed deviations from the Contract Drawings shall be clearly identified.
1. Installer to submit CAD generated location plan noting the location of each sign and

cross referenced to sign type schedule.
2. Copy Layout: Provide scaled drawings showing copy layout for each sign type. Show

exact letter, number, symbols, arrows, letter / word / line size, spacing, margins, braille,
etc. positioned within the sign face outline. Copy layouts will be adjusted during
Architect’s review when required to conform to the design intent; revise and resubmit for
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final approval.
3. Text Information Supplied By Owner: Allow 60 days for Owner verification of signage

text and room numbering during submittal process.
4. Sign Samples: Submit two (2) different sign types for verification of materials, colors,

graphics / pattern, typography, braille, method of attachment including fasteners if
applicable, overall workmanship quality and conformance to Contract Drawing and
Specification requirements. One sign type must show paper insert window. Acceptable
samples will be retained on file as the standard of quality for the signage.

5. Color Samples: Provide three (3) samples (3” x 5” minimum size), of each different color
and texture required; samples shall be the actual materials used in signage and not
photographic facsimiles.

6. Operations And Maintenance Data: Submit operation and maintenance instructions for
signage components.
a. Provide cleaning instructions for each different surface / finish exposed to view on

signage.
b. Provide a comprehensive Signage Manual in both a paper and PDF format. The

Manual shall include shop drawings, signage location plan, signage type and copy
schedule, computer graphics files, paper insert templates, mounting details and
signage reorder information.
1) Include listing of product and color selections (manufacturer product and

color number) for each different finish and color applied on signage.

1.05 MAINTENANCE MATERIALS

A. Paper Inserts: Provide 100 sheets of paper used for creating paper inserts.

1.06 QUALITY ASSURANCE

A. Signage Fabricator Qualifications: Not less than 5 years of successful experience in fabrication
and installation of signage similar in type and scope to those required for this project, with
record of successful fabrication and installation and sufficient capacity to produce and install
the required signage within the project schedule.
1. Obtain signs from one source and a single fabricator.
2. The signage fabricator shall have broad in-house knowledge, diverse shop and field

experience, flexibility, coordination ability, skilled craftsmen and a physical plant
necessary to produce quality products equivalent to or superior to similar type products
produced by other signage fabricators in the same area of expertise.

3. Installers shall be employees of fabricator, trained and experienced in signage installation
using best workmanship.

4. Upon request, provide list of at least five (5) recently completed projects along with
names and contact information for project Owner and Architect

5. Workmanship / Quality: Signage fabrications shall employ the best fabrication practices
common to the signage industry and to the highest standards of workmanship.
Fabrications shall be free of imperfections in material and workmanship and suitable for
its intended use and location.

1.07 FIELD CONDITIONS

A. Conduct inspection of conditions on project site and review of signage locations.
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B. For signage that must fit closely within an existing condition or architectural detail, field
measure and adjust sign to fit in the space.

C. Field verify / measure dimensions and review site conditions prior to submitting shop drawings
and starting fabrication.

D. Coordinate signage work with Contract Drawings, change directives and as-built conditions.

1.08 DELIVERY, STORAGE & HANDLING

A. Package signage for protection during shipping, storage and installation.

B. Products should remain in original packaging until installation. Store products in a dry, indoor
location.

1.09 PRE-INSTALLATION CONFERENCE

A. Prior to beginning signage installation work, convene a conference to review installation
procedures and concerns, work schedule and sequencing / coordination with other work.
1. The following persons shall attend Conference: Contractor, Signage Installer, Architect,

and Owner.

1.10 WARRANTY

A. Provide one (1) year warranty covering the following:
1. Signage shall be warranted against defects in materials and workmanship. Promptly

correct at no expense to the Owner any defective signage resulting from defective or
inferior materials or workmanship.

2. Defective materials and workmanship include, but are not limited to, the following:
Delaminating of sign parts or finishes, cupping, warping or dishing of surfaces, bubbling,
crazing, chalking, or fading of finishes, rusting or corrosion of parts, installations that are
not plumb or securely fastened, use of incorrect finishes or materials, or unapproved
deviations from the Contract Documents or approved shop drawings.

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. ADA Accessible Signage shall comply with to ICC / ANSI A117.1 Chapter 7 and Oregon
Structural Specialty Code, Chapter 11, Accessibility. Signage shall comply with IBC, Chapters
9, 10 and 11 including color requirements.
1. Character Proportion: Letters and numbers on signs shall have a width-to- height ratio

between 3:5 and 1:1 and a stroke width-to-height ratio between 1:5 and 1:10.
2. Color Contrast: Characters and symbols shall contrast with their background – either light

characters on a dark background or dark characters on a light background.
3. Raised Characters / Symbols: Letters, numbers and symbols shall be raised 1/32 inch

minimum; letters and numbers shall be sans serif characters and have a height between
5/8 inch and 2 inches.

4. Braille: Grade 2 with accompanying raised text.
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2.02 FABRICATORS

A. Interior Signage Fabricators: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Carlson Sign Co, Bend, OR.
2. Industry Graphics, Auburn, WA.
3. MC Smith Signs, Bend, OR.
4. Sign Pro of Central Oregon, Bend, OR.
5. Sign Solutions, Stevensville, Montana; 406.777.1004.
6. Sign Wizards, Portland, OR.
7. Doty Signs, Kirkland, WA.
8. Sign Dog Media, Puyallup, WA.

2.03 MATERIALS

A. Aluminum: Conform to ASTM B209, 5000 series, 6061-T6 and 6063 alloys selected for best
performance for each sign application.
1. Materials provided shall be free of surface blemishes such as pitting, roller marks, rolled

trade names and surface roughness.
2. Acrylic Sheet: Clear, plexiglass extruded acrylic sheet, non-glare surface.

a. Manufacturers / Products:
1) Acrylite FF.
2) Lucite CP.
3) Optix.

3. Photopolymer Sheet:
a. Manufacturer / Product: Nova Polymers NovAcryl PT Series is the basis of design

and the standard of quality, function and appearance required for this project.
b. Photopolymer Sheet: 0.032 inch thick moisture resistant, non-glare interior nylon

photopolymer bonded to ultraviolet resistant, clear PETG (polyethylene
terephthalate glycol-modified) sign base, single piece construction. Flame spread /
smoke developed rating less than 75/120, tested to ASTM E84 and UL 723

4. Hot Stamping Foil: Heat activated color pigmented foil for hot stamping color onto
photopolymer sheet; use foil recommended by photopolymer sheet manufacturer for
compatibility. Manufacturer / Product: Nova Polymers Hot Stamping Foils.

5. Paint: Provide paint manufactured specifically for signage painting with excellent color
and gloss retention and surface hardness. Use the same manufacturer for each coat
specified for a given system.
a. Manufacturers: Matthews Paint is the basis of design and the standard of quality,

function and appearance required for this project. The following manufacturers are
acceptable provided they can provide products that are equal to or exceed the
products provided by Matthews Paint.
1) Matthews Paint (basis of design).
2) Sherwin Williams Genesis.
3) AkzoNoble.

b. Low Emitting Interior Finishes – Paints And Coatings: Paint applied during
construction inside the building envelope shall meet Green Seal GS-11 Standard.

c. Schedule – Paint Systems: Provide the following paint system for each different
material:
1) Aluminum:
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a) Pretreatment  Cleaner: Clean surface with Matthews 45 330SP Speed
Prep Cleaner.

b) Prime Coat: Matthews 274 808SP / 274 909SP Black Epoxy Primer,
or 274 908SP / 274 909SP White Epoxy Primer applied at 1.5 – 2.0
mils DFT.

c) Top  Coats: 2 coats of Matthews MPC 100 Acrylic Polyurethane
(MAP) applied at 2 mils DFT.

d) Clear Coats: 2 coats of Matthews MAP Clear applied at 2.0 mils
DFT, gloss as selected by Architect.

e) Application: Spray.
2) Gloss: As selected by Architect.
3) Acrylic, PETG And PVC:

a) Surface Preparation / Cleaning: As recommended by paint
manufacturer.

b) Prime  Coat: Matthews 74 777SP Tie Bond Adhesive
c) applied at 1.5 – 2.0 mils DFT.
d) Top  Coats: 2 coats of Matthews MPC 100 Acrylic Polyurethane

(MAP) applied at 2 mils DFT.
e) Clear Coats: 2 coats of Matthews MAP Clear applied at 2.0 mils

DFT, gloss as selected by Architect.
f) Application: Spray.

4) Gloss: As selected by Architect.
6. Double-Side Adhesive Tape: 3M Company VHB Tape.

2.04 FABRICATION – GENERAL

A. Field verify dimensions and conditions on site prior to fabrication and confirm that proposed
size and configuration for signage and graphics will fit the space and not conflict with other
elements.

B. General: Fabricate interior signs from new materials using the best fabrication procedures,
practices and workmanship that is common to the signage industry.

2.05 INTERIOR SIGNAGE TYPES

A. Sign Type 3 – Restroom ID  (Sign Panel).
1. Signage Type:  Sign panel.
2. Overall Size: 8.5” wide x 10” high.
3. Sign Construction (Sign Panel): 4.8 mm thick photopolymer sheet with raised text and

symbol, and Grade 2 braille.
a. ADA compliant raised copy, symbol and braille.

1) Finish: Paint the back face of photopolymer sheet.
4. Text: Raised 0.032 inch above sign face.

a. Typography: Futura Light.
b. Apply color to raised text and symbol with hot stamping foil or paint.

5. Colors: As indicated on Drawings.
6. Installation: Adhere to wall using 3M VHB double-faced tape.
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PART 3 - EXECUTION

3.01 COORDINATION

A. Coordinate signage installation with work of other trades.

B. Coordinate signage installation schedules with General Contractor.

3.02 EXAMINATION

A. Examine the substrate and conditions under which the signs are to be installed and verify that all
such work is complete for proper installation of the signs. Installer shall notify General
Contractor of unsatisfactory conditions; installer shall not proceed until unsatisfactory
conditions are corrected.

B. Verify clearance, anchorage methods and final location for each sign before installation.

C. Install signs after all wall and ceiling surfaces are painted and finished.

D. Start of installation indicates acceptance of substrate and conditions as acceptable.

3.03 INSTALLATION

A. Sign installation Foreman shall be present on site and directly controlling the signage
installation work at all times that signage work is in progress on site.

B. Install signage in locations noted on Drawings in accordance with fabricator’s / manufacturer’s
installation instructions.
1. Install signs level, plumb, and true.
2. Mount signage in conformance with location requirements contained in the IBC, ICC /

ANSI A117.1 and Oregon Structural Specialty Code, Chapter 11, Accessibility.
3. Mount signage securely to substrate surface in conformance with mounting methods

shown on shop drawings and in compliance with fabricator’s / manufacturer’s
instructions.

4. Installation shall be performed by fabricator’s / manufacturer’s personnel trained and
experienced in fabricator’s / manufacturer’s recommended installation methods and
procedures.

5. Install signage level, plumb and at the proper height with sign surfaces free from defects.
Mounting height shall be in accordance with ADA requirements. Refer also to drawings /
schedules for signage installation requirements.

6. Upon completion of the work, remove unused or discarded materials, containers and
debris from site.

3.04 WORKMANSHIP

A. Signage shall be installed using the best workmanship, including the following:
1. Consistent color, gloss and finish appearance; surfaces free of discoloration, hazing,

inconsistent gloss, or defects.
2. Signs installed plumb, level, in square alignment and at required height.
3. Free-standing signs securely attached and free of movement or misalignment.
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4. No scratches, stains or damage on signs.
5. Fasteners installed securely into solid backing / substrate.
6. Fasteners installed square with sign face and tightened down snug without misalignment,

overtightening or space under head.
7. Finished surfaces free of discoloration, hazing, inconsistent gloss, or defects.

3.05 CLEANING

A. Clean sign surfaces and touch up any flaws or marring caused during installation. Signage shall
be clean and free of glue, tape, and other extraneous materials.

B. Clean the site and signage, removing debris related to the installation of the signs.

3.06 PROTECTION OF WORK

A. Protect signage from damage during construction.

B. Repair any finishes on signs and surrounding architectural surfaces damaged during field
installation so there is no evidence of corrective work. Return items which cannot be refinished
in the field to the shop, make required alterations, and refinish the entire unit or provide new
unit at fabricator’s option.

3.07 FIELD QUALITY CONTROL

A. Contractor Quality Control: Employ / assign quality control personnel to monitor the work of
this section for conformance to the requirements of this section and to good construction
practices.
1. Contractor is solely responsible for managing and controlling the quality of the work and

conformance with the requirements of this section.

3.08 SIGNAGE SCHEDULE AND LOCATION PLAN

A. Refer to Drawings.

END OF SECTION 10 14 00
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SECTION 10 21 13
TOILET COMPARTMENTS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Solid-plastic toilet compartments.

a. Toilet partitions.
b. Urinal privacy screens.

B. Related Sections
1. Division 06 Section "Rough Carpentry" for blocking.
2. Division 10 Section "Toilet, Bath, and Laundry Accessories" for toilet tissue dispensers,

grab bars, shelves, and similar accessories.

1.02 REFERENCES

A. ASTM International (ASTM):
1. ASTM A 240 - Standard Specification for Chromium and Chromium-Nickel Stainless

Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications.
2. ASTM A 666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless

Steel Sheet, Strip, Plate, and Flat Bar.
3. ASTM A 743/A 743M - Standard Specification for Castings, Iron-Chromium, Iron-

Chromium-Nickel, Corrosion Resistant, for General Application.
4. ASTM B 86 - Standard Specification for Zinc and Zinc-Aluminum (ZA) Alloy Foundry

and Die Castings.
5. ASTM B 221 - Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes.
6. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building

Materials.

B. International Code Council (ICC)/American National Standards Institute (ANSI):
1. ICC/ANSI A117.1 - Accessible and Usable Buildings and Facilities, as applicable to

toilet compartments designated as accessible.

C. United States Department of Justice:
1. ADA - Americans with Disabilities Act, Excerpt from 28 CFR Part 36 - ADA Standards

for Accessible Design.

1.03 SUBMITTALS

A. Product Data: For each type of product indicated. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes.

B. Shop Drawings: For toilet compartments. Include plans, elevations, sections, details, and
attachments to other work.
1. Show locations of cutouts for compartment-mounted toilet accessories.
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2. Show locations of reinforcements for compartment-mounted grab bars.
3. Show locations of centerlines of toilet fixtures.
4. Show overhead support, anchorage, and bracing locations and accessory items.
5. Show location and size of OFCI equipment, see Division 10 Section “Toilet, Bath, and

Laundry Accessories."
6. Verify dimensions with field measurements prior to final production of toilet

compartments.

C. Samples for Initial Selection: For each type of unit indicated. Include Samples of hardware and
accessories involving material and color selection.
1. Samples: Submit full range of color samples for each type of unit required. Submit 6”

square samples of each color and finish on same substrate to be used in work, for color
verification after selections have been made. The selection is not to be limited by the
manufacturer of the Toilet Compartments.

D. Samples for Verification: For the following products, in manufacturer's standard sizes unless
otherwise indicated:
1. Each type of material, color, and finish required for units, prepared on 6-inch- square

Samples of same thickness and material indicated for Work.
2. Each type of hardware and accessory.

E. Maintenance Data: For toilet compartments to include in maintenance manuals.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications: Minimum 10 year experience manufacturing similar products.

B. Installer Qualifications: Minimum 2 year experience installing similar products.

C. Single Source Requirements: Provide products from a single manufacturer.

D. Comply with requirements in GSA's CID-A-A-60003, "Partitions, Toilets, Complete."

1.05 PRE-INSTALLATION MEETINGS

A. Convene minimum two weeks prior to starting work of this section.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store products in manufacturer's unopened packaging bearing the brand name and
manufacturer's identification until ready for installation.

B. Handling: Handle materials to avoid damage.

1.07 PROJECT CONDITIONS

A. Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, and
other construction contiguous with toilet compartments by field measurements before
fabrication.

B. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
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environmental conditions outside manufacturer's recommended limits.

1.08 SEQUENCING

A. Ensure that products of this section are supplied to affected trades in time to prevent
interruption of construction progress.

1.09 WARRANTY

A. Manufacturer's Warranty:  Manufacturer's standard 25 year limited warranty for panels, doors,
and stiles against breakage, corrosion, delamination, and defects in factory workmanship.
 Manufacturer's standard 1 year guarantee against defects in material and workmanship for
stainless steel door hardware and mounting brackets.

PART 2 - PRODUCTS

2.01 SOURCE LIMITATIONS

A. Obtain plastic toilet compartments from single source from single manufacturer.

2.02 PERFORMANCE REQUIREMENTS

A. Fire Performance: Tested in accordance with, and pass the acceptance criteria of, NFPA 286.

B. Structural Performance: Where grab bars are mounted on toilet compartments, design panels to
comply with the following requirements:
1. Panels are able to withstand a concentrated load on grab bar of at least 250 lbf (1112 N)

applied at any direction and at any point, without deformation of panel.

C. Regulatory Requirements: Comply with applicable provisions in [the USDOJ's "2010 ADA
Standards for Accessible Design" and ICC A117.1 for toilet compartments designated as
accessible.

D. Graffiti Resistance: ASTM- D6578-00 Standard practice for Determination of Graffiti
Resistance.
1. Passed cleanability test; 5 staining agents.

E. Scratch Resistance: ASTM D2197-98 (2010) Standard test Method for Adhesion of Organic
Coating by Scrape Adhesion, using Gardner Stock # PA-2197/ST pointed stylus: resistance-
max. Load value shall not exceed 10 kilograms.

F. Impact resistance: ASTM D2794-93 (1999) e; Max. Impact Force value shall exceed 30 inch-
lbs.

2.03 SOLID-PLASTIC TOILET COMPARTMENTS

A. Basis-of-Design Product: Subject to compliance with requirements, provide Scranton Products;
Hiny Hiders Partitions or a comparable product by one of the following:
1. AJW Architectural Products.
2. ASI Accurate Partitions.
3. ASI Global Partitions.
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4. All American Metal Corp.
5. Hadrian Inc.; Zurn Industries, LLC.

B. Toilet-Enclosure Style: Floor Mounted Overhead Braced.

C. Door, Panel, and Pilaster Construction: Solid, high-density polyethylene (HDPE) material, not
less than 1 inch (25 mm) thick, seamless, with eased edges, and with homogenous color
throughout thickness of material.

D. Pilaster Shoes and Sleeves (Caps): Fabricated from stainless-steel sheet, not less than 22 gauge
nominal thickness and 4 inches high, finished to match hardware.

E. Brackets (Fittings):
1. Full-Height (Continuous) Type: 304 type stainless steel.

F. Color and Pattern: As indicated in Finish Schedule on Drawings or as selected by Architect
from manufacturer's full range.

2.04 ACCESSORIES

A. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with
antigrip profile and in manufacturer's standard finish.

B. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel finished
to match the items they are securing, with theft-resistant-type heads. Provide Torx-type bolts for
through-bolt applications. For concealed anchors, use stainless steel, hot-dip galvanized steel, or
other rust-resistant, protective-coated steel.

2.05 FABRICATION

A. Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant supports, leveling
mechanism, and anchors at pilasters to suit floor conditions. Provide shoes at pilasters to
conceal supports and leveling mechanism.

B. Floor-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring
assemblies with leveling adjustment nuts at pilasters for structural connection to floor. Provide
shoes at pilasters to conceal anchorage.

C. Door Size and Swings: Unless otherwise indicated, provide 24-inch wide, in-swinging doors for
standard toilet compartments and 36-inch- wide, out-swinging doors with a minimum 32-inch-
wide, clear opening for compartments designated as accessible.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine work area to verify that measurements, substrates, supports, and environmental
conditions are in accordance with manufacturer's requirements to allow installation.
1. Proceed with installation once conditions meet manufacturer's requirements.
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3.02 INSTALLATION

A. General: Comply with manufacturer's written installation instructions. Install unit’s rigid,
straight, level, and plumb. Secure units in position with manufacturer's recommended anchoring
devices.
1. Maximum Clearances:

a. Pilasters and Panels:  1/2 inch.
b. Panels and Walls:  1 inch.

2. Full Length Brackets: Secure panels and brackets to solid backing and to Pilasters.

B. Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set pilasters
with anchors penetrating not less than 1-3/4 inches into structural floor unless otherwise
indicated in manufacturer's written instructions. Secure continuous head rail to each pilaster
with no fewer than two fasteners. Hang doors to align tops of doors with tops of panels, and
adjust so tops of doors are parallel with overhead brace when doors are in closed position.

C. Floor-Anchored Units: Set pilasters with anchors penetrating not less than 2 inches into
structural floor unless otherwise indicated in manufacturer's written instructions. Level, plumb,
and tighten pilasters. Hang doors and adjust so tops of doors are level with tops of pilasters
when doors are in closed position.

D. Urinal Screens: Attach with anchoring devices to suit supporting structure. Set units level and
plumb, rigid, and secured to resist lateral impact.

3.03 ADJUSTING

A. Hardware Adjustment: Adjust and lubricate hardware according to hardware manufacturer's
written instructions for proper operation. Set hinges on in-swinging doors to hold doors open
approximately 30 degrees from closed position when unlatched. Set hinges on out-swinging
doors to return doors to fully closed position.

3.04 FINAL CLEANING

A. Remove packaging and construction debris and legally dispose of off-site.

B. Clean partition and screen surfaces with materials and cleansers in accordance with
manufacturer's recommendations.

END OF SECTION 10 21 13
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SECTION 10 28 00
TOILET, BATH AND LAUNDRY ACCESSORIES

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes:
1. Public-use restroom accessories.
2. Underlavatory guards.

B. Related Sections:
1. Division 09 Section “Non Structural Framing” for backing, blocking and attachment of

accessories to framing.

1.02 DEFINITIONS

A. Owner-Furnished Contractor Installed Material: OFCI.

B. Owner-Furnished Owner Installed Material: OFOI.

1.03 SUBMITTALS

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

B. Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each
accessory required.
1. Identify locations using room designations indicated.
2. Identify products using designations indicated.

C. Maintenance data.

D. Warranty:  Sample of special warranty.

1.04 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

1.05 WARRANTY

A. Special Mirror Warranty: Manufacturer's standard form in which manufacturer agrees to replace
mirrors that develop visible silver spoilage defects and that fail in materials or workmanship
within specified warranty period.
1. Warranty Period: 15 years from date of Substantial Completion.

B. Warranty Toilet Accessories: 2 years from the Date for Substantial Completion.
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PART 2 - PRODUCTS

2.01 GENERAL

A. All restroom accessories to be CFCI; contractor furnished, contractor installed.

B. Manufacturers’ other than Basis-of-Design are required to provide a comparable product as
specified in Division 01 Section "Product Requirements."
1. Definition: Comparable Product that is demonstrated and approved through submittal

process, or where indicated as a product substitution, to have the indicated qualities
related to type, function, dimension, in-service performance, physical properties,
appearance, and other characteristics that equal or exceed those of specified product.

2.02 PUBLIC-USE RESTROOM ACCESSORIES

A. Basis-of-Design Products: Bobrick Washroom Equipment, Inc., or comparable product by one
of the following:
1. American Specialties, Inc.
2. Bradley Corporation.
3. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc.

B. Toilet Tissue (Roll) Dispenser: OFCI
1. Basis-of-Design Product: Georgia Pacific Compact Coreless #56984

C. Paper Towel Roll Dispenser: OFCI
1. Basis of Design Product:  Scott Essential Roll Paper Towel Dispenser.

D. Waste Receptacle: OFOI.

E. Liquid-Soap Dispenser: OFCI
1. Basis-of-Design Product: FMX Foam Soap Dispenser- 5150-06GOJO FMX-12

Dispenser - Dove Gray.

F. Grab Bar:
1. Basis-of-Design Product: ADA/ANSI compliant Bobrick Concealed Mounting with

flange cover.
2. Mounting: Flanges with concealed fasteners.
3. Material:  Stainless steel, 0.05 inch thick.

a. Finish: Smooth, No. 4 finish (satin) on ends and slip-resistant texture in grip area.
4. Outside Diameter:  1-1/2 inches.
5. Configuration and Length: As indicated on Drawings.

G. Seat-Cover Dispenser: OFCI
1. Basis of Design Product: Georgia Pacific Safe-T-Gard - #57748.

H. Mirror Unit:
1. Basis-of-Design Product: Bobrick - Tempered Glass units; B-1658 series.
2. Frame:  Stainless-steel channel B-1658.

a. Corners: Mitered and mechanically interlocked.
3. Hangers: Produce rigid, tamper- and theft-resistant installation, using method indicated

below.

Bid Set
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a. One-piece, galvanized-steel, wall-hanger device with spring-action locking
mechanism to hold mirror unit in position with no exposed screws or bolts.

b. Wall bracket of galvanized steel, equipped with concealed locking devices
requiring a special tool to remove.

4. Size:  As indicated on Drawings.

I. Vendor Type Sanitary Napkin: OFCI
1. Basis-of-Design Product: Rochester Midland J-6 dual Vendor.

J. Sanitary-Napkin Disposal Unit:
1. Basis-of-Design Product: Bobrick.
2. Mounting: Recessed-B-4353.
3. Door or Cover: Self-closing, disposal-opening cover.
4. Receptacle: Removable.
5. Material and Finish: Stainless steel, No. 4 finish (satin).

2.03 UNDERLAVATORY GUARDS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Plumberex Specialty Products, Inc.
2. Truebro by IPS Corporation.

B. Underlavatory Guard:
1. Description: Insulating pipe covering for supply and drain piping assemblies that prevent

direct contact with and burns from piping; allow service access without removing
coverings.

2. Material and Finish: Antimicrobial, molded plastic, white.

2.04 CUSTODIAL ACCESSORIES

A. Basis-of-Design Product: All listed Products are Basis of Design as Bobrick Products, unless
indicated otherwise. Subject to compliance with requirements, provide product indicated on
Drawings or comparable product by one of the following:
1. American Specialties, Inc.
2. Bobrick Washroom Equipment, Inc.
3. Bradley Corporation.
4. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc.

2.05 FABRICATION

A. Keys: Provide universal keys for internal access to accessories for servicing and resupplying.
Provide minimum of six keys to Owner's representative.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate
to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and

Bid Set
September 11, 2023



Madras ES & Buff ES Improvements                                                                                     100% CD
Jefferson County School District 509J                                                                         August 28, 2023

SAJ Project No.:  22140B 

SAJ Architecture TOILET, BATH AND LAUNDRY ACCESSORIES
Bend, OR 10 28 00 - 4

firmly anchored in locations and at heights indicated.

B. Grab Bars: Install to withstand a downward load of at least 250 lbf when tested according to
ASTM F 446.

END OF SECTION 10 28 00

Bid Set
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SECTION 14 42 00
WHEELCHAIR LIFTS

PART 2  PRODUCTS

1.01 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements:  Comply with ASME A18.1, ASME A17.1, applicable local codes,
and authorities having jurisdiction (AHJ).

B. Accessibility Requirements:  Comply with ADA Standards and ICC A117.1.

C. Structural Performance:  Comply with ASCE 7 for loading of wheelchair lift components and
assemblies.

D. Perform welding of steel in accordance with AWS D1.1/D1.1M.

E. Perform electrical work in accordance with NFPA 70.

1.02 ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Electrical Characteristics:  

B. Electrical Components, Boxes, Conduit, Wiring, and Devices:  Comply with NFPA 70 and UL
(DIR) or ITS (DIR) listed and labeled, and marked as applicable for proposed locations.

1.03 MATERIALS

A. Rolled Steel Sections, Shapes, and Rods:  Comply with ASTM A36/A36M.

B. Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, Designation SS
(structural steel), Grade 33 (230), with G90/Z275 coating.

C. Rolled Steel Floor Plates:  Comply with ASTM A786/A786M, 1/8 inch (3.2 mm) thick, with
manufacturer's standard surface pattern; rolled from steel plate complying with ASTM
A572/A572M, Grade 55 (380).

D. Steel Tubing:  Comply with ASTM A500/A500M, cold formed.

E. Anchor Bolts and Rods:  Comply with ASTM F1554, Grade 55.

F. Welding:  Comply with applicable requirements of AWS D1.1/D1.1M and AWS D1.3/D1.3M.

1.04 EQUIPMENT

A. Lubrication of Equipment:  Provide grease fittings for lubricating bearings requiring periodic
lubrication, automatic feed type grease cups, and visible and easily accessible lubrication points.

B. Guide Rails, Ropes, Counterweights, Sheaves, Attachment Brackets, and Anchors:  Sized in
accordance with local building code, including safety factors.

Bid Set
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C. Maintenance Devices:  Provide as necessary within wheelchair lift system, supported on
structural members within accessible locations.

1.05 FINISHES

END OF SECTION

Bid Set
September 11, 2023
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SECTION 220000-GENERAL REQUIREMENTS OF PLUMBING AND HVAC

PART 1 - GENERAL

1.01 SUMMARY

A. The requirements listed in this section are supplemental to the Division 01 General Requirements. 

B. It shall be the responsibility of the Plumbing and Mechanical Contractor to examine and refer to all 
Architectural, Civil, Structural, Electrical, and Landscape and specifications for construction conditions 
which may affect the scope of Plumbing and HVAC work.  Inspect the building site and existing facilities for 
verification of present conditions.  Make proper provisions for these conditions in performance of the work 
and cost thereof.

C. Plumbing and Mechanical work for this project shall include all items, articles, materials and the associated 
labor mentioned, scheduled or shown in these specifications and in the accompanying drawings. 

D. Furnish and install all equipment, materials and any required incidental items required by good practice to 
complete the systems described herein.   

1.02 CODES AND STANDARDS

A. Work shall meet the requirements of the plans and specifications and shall not be less than the minimum 
requirements of applicable sections of the latest Codes and Standards of the following Organizations:
1. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
2. American Society of Mechanical Engineers (ASME)
3. American Water Works Association (AWWA)
4. National Electrical Code (NEC)
5. National Electrical Manufacturers Association (NEMA)
6. Oregon Plumbing Specialty Code (OPSC)
7. Occupational Safety & Health Act (OSHA)
8. Plastic Pipe Institute (PPI)
9. International Mechanical Code (IMC)
10. International Building Code (IBC)
11. Requirements of the Serving Utility Company 
12. Local and State Codes and Ordinances

1.03 FEES AND PERMITS

A. The Plumbing and Mechanical Contractors shall pay all fees and arrange all permits required for work 
done under their contract and under their supervision by subcontract.

B. All usage contracts between the Owner and the serving utilities company, such as membership and usage 
charges or fees, etc., for the purpose of obtaining the services for the utility company shall be applied for 
and paid for by the Owner.
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1.04 MATERIALS AND EQUIPMENT

A. Manufacturer’s trade names and catalog numbers listed are intended to indicate the quality of equipment 
or materials desired.  Manufacturers not listed in the specification will be considered substitutions and 
must have prior approval. 

B. See Division 01 for Substitutions Procedures. Requests for substitution are to be submitted sufficiently 
ahead of the deadline, to give ample time for examination. Prior approval request for substitution must 
indicate the specific item or items to be furnished in lieu of those scheduled, together with complete 
technical and comparative data on scheduled items and items proposed for substitution.

C. If the engineer approves any proposed substitution, the approved product will be listed in an addendum. 
Bidders shall not rely on approval made in any other manner.

D. Mechanical equipment may be installed with manufacturer’s standard finish and color except where 
specific color, finish or choice is indicated.  If the manufacturer has no standard finish, equipment shall 
have a prime coat and two finish coats of gray enamel.

E. High altitude operation: Capacity of all equipment is to be sized and manufactured to perform at the 
elevation of the project site. If not specifically indicated in the equipment schedule or in the specifications 
provide all required accessories and equipment for proper operation at elevation of the project site.

F. This Contractor shall be responsible for materials and equipment installed under this contract.  Contractor 
shall also be responsible for the protection of materials and equipment of others from damage as a result 
of his work.

G. Manufactured material and equipment shall be applied, installed, connected, erected, used, cleaned and 
conditioned as directed by manufacturer unless herein specified to the contrary.

H. This Contractor shall make the required arrangement with the General Contractor or Construction 
Manager for the introduction into the building of equipment too large to pass through finished openings.

I. Store materials and equipment indoors at the job site. If this is not possible, store on raised platforms and 
protect from the weather by means of waterproof covers. Coverings shall permit circulation of air around 
the materials to prevent condensation of moisture.  Screen or cap openings in equipment to prevent the 
entry of vermin.

1.05 INTENT OF DRAWINGS

A. The drawings are diagrammatic and do not necessarily show exact location of piping and ductwork unless 
specifically dimensioned. Riser and other diagrams are schematic and do not necessarily show the 
physical arrangement of the equipment. They shall not be used for obtaining lineal runs of piping or 
ductwork, nor shall they be used for shop drawings for piping and ductwork fabrication or ordering. 
Discrepancies shown on different plans, or between plans and actual field conditions shall be brought to 
the attention of the Architect/Engineer for resolution.
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1.06 COMMISSIONING OF SYSTEMS 

A. See Sections 019113 “Commissioning Requirements of Contractor”, 230800 “Commissioning of HVAC”, 
260800 “Commissioning of Electrical Systems”. 

1.07 RESPONSIBILITY

A. Plumbing and HVAC work shall conform to requirements of all divisions 22 and 23 specifications.  

B. The Plumbing and Mechanical Contractors shall be responsible for the installation of a satisfactory and 
complete system in accordance with the intent of the drawing and specifications. Provide, at no extra cost, 
all incidental items, materials, accessories and labor required for completion of the work even though they 
are not specifically mentioned or indicated on the drawings or in the specifications.

C. The drawings do not attempt to show complete details of the building construction which affect the 
mechanical and plumbing installation; and reference is therefore required to the Architectural, Civil, 
Structural, Landscape and Electrical drawings and specifications and to shop drawings of all trades for 
additional details which affect the installation of the work covered under this Division of the Contract.

D. Location of mechanical and plumbing system components shall be checked for conflicts with openings, 
structural members and components of other systems having fixed locations. In the event of any conflicts, 
the Architect/Engineer shall be consulted and their decision shall govern. Necessary changes shall be 
made at the Contractor’s expense.

E. Determine, and be responsible for, the proper location and character of inserts for hangers, chases, 
sleeves, and other openings in the construction required for the work, and obtain this information well in 
advance of the construction progress so work will not be delayed. 

F. Final location of inserts, hangers, etc., required for each installation, must be coordinated with facilities 
required for other installations to prevent interference.

G. Take extreme caution not to install work that connects to equipment until such time as complete Shop 
Drawings of such equipment have been approved by the Architect/Engineer.  Any work installed by the 
Contractor, prior to approval of Shop Drawings, will be at the Contractor's risk.

H. All modifications and changes required due to installation of equipment other than the scheduled 
equipment shall be made at the contractor’s expense. 

I. It shall be the responsibility of the installing contractor to coordinate changes to work by other trades that 
result from the installation of equipment other than the scheduled equipment.   

J. If the provided equipment is heavier or larger than the scheduled or specified equipment, it shall be the 
responsibility of the installing contractor to coordinate the required structural changes and pay for any and 
all associated cost.

K. If the provided equipment has different motor characteristics or electrical requirements than the scheduled 
or specified equipment, it shall be the responsibility of the installing contractor to coordinate the required 
changes and pay for any and all associated cost. 
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L. If larger or additional electrical conduits, wire or breakers are required due to the installation of equipment 
other than the scheduled or specified equipment it shall be the responsibility of the installing contractor to 
coordinate the required changes and pay for any and all associated cost.

M. If the provided equipment requires different fluid flow rates than the scheduled or specified equipment, it 
shall be the responsibility of the installing contractor to coordinate all required changes including but not 
limited to pumps, piping, valves, etc and pay for any and all associated cost.   

N. At all times during the performance of this Contract, properly protect work from damage and protect the 
Owner's property from injury of loss.  Make good any damage, injury or loss, except such as may be 
directly due to errors in the Bidding Documents or caused by Agents or Employees of the Owner.  
Adequately protect adjacent property as provided by law and the Bidding Documents. Provide and 
maintain passageways, guard fences, lights and other facilities for protection required by Public Authority 
or Local conditions.

O. The Contractor shall be responsible for damages incurred due to the work of their contractors, to the 
building or its contents, people, etc.

1.08 REVIEW

A. All work and material is subject to review at any time by the Architect/Engineer or his representative. If the 
Architect/Engineer or his representative finds material that does not conform to these specifications or that 
is not properly installed or finished, correct the deficiencies in a manner satisfactory to the 
Architect/Engineer at the Contractor’s expense.

1.09 WORKMANSHIP

A. Work under this contract shall be performed by workmen skilled in the particular trade, including work 
necessary to properly complete the installation in a workmanlike manner to present a neat and finished 
appearance.

B. Obtain Architect's/Engineer's approval before performing any cutting on structural members or patching of 
building surfaces. Any damage to the building or equipment by the Mechanical or Plumbing Contractor 
shall be the responsibility of the Mechanical or Plumbing Contractor and shall be repaired by skilled 
craftsmen of the trades involved at the Contractor’s expense.

C. Chases, openings, sleeves, hangers, anchors, recesses, equipment pads, and framing for equipment; 
shall be provided by others only if so noted on the drawings. Otherwise, they will be provided by the 
Mechanical or Plumbing Contractor for their work.  

1.10 COORDINATION

A. This Mechanical and Plumbing Contractors shall plan their work to proceed with a minimum interference 
with other trades and it shall be their responsibility to inform the General Contractor of all openings 
required in the building structure for installation of work, and to provide sleeves as required. Dimensions of 
equipment installed and/or provided by others shall be checked so that correct clearances and 
connections may be made.
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B. In general, pipelines requiring gravity drainage shall be installed first, followed by ductwork, large piping 
mains and electrical conduit. The location of fire protection piping and heads shall be coordinated with 
other trades to ensure that installations by other trades do not block heads.

C. Leave sufficient space for the installation of insulation on piping and ductwork as specified. It is not 
acceptable to compress pipe or duct insulation for any reason. 

1.11 CLEANING

A. Keep the job site clean. The Mechanical and Plumbing Contractors shall remove all waste and rubbish 
associated with their work. 

B. Upon completion of work, remove materials, scraps and debris related to plumbing and mechanical work 
and leave all spaces including tunnels, crawlspaces, pipe or duct chases and ceiling plenums clean and 
orderly. 

C. The Mechanical and Plumbing contractors will be responsible for cleaning the exterior and interior of all 
equipment prior to star-up. Once all equipment has been cleaned it shall be inspected by the 
Architect/Engineer prior to start-up. 

D. The Mechanical and Plumbing Contractors shall provide dust protection of existing materials and 
equipment as well a new materials and equipment for the duration of the project. Protect existing materials 
and equipment from damage for the duration of the project. Clean the exterior and interior of all existing 
equipment at the completion of the project.   

1.12 TEMPORARY FACILITIES

A. Offices
1. The Mechanical and Plumbing Contractor must have the permission of the Owner and General 

Contractor or Construction Manager to install a temporary office/job trailer on the project site.
2. The Contractor shall completely remove his temporary installations when no longer needed and the 

premises shall be completely clean, disinfected, patched, and refinished to match adjacent areas.

B. Ladders and Scaffolds
1. The Mechanical and Plumbing Contractors shall provide their own ladders, scaffolds, etc. of 

substantial construction for access to their work in various portions of the building as may be 
required. When no longer needed, they shall be removed by the Contractor.

C. Protection Devices
1. The Mechanical and Plumbing Contractors shall provide and maintain his own necessary barricades, 

fences, signal lights, etc., required by all governing authorities or shown on the drawings. When no 
longer needed, they shall be removed by the Contractor. 

D. TEMPORARY FIRE PROTECTION
1. The Mechanical and Plumbing Contractors shall provide all necessary first aid hand fire extinguishers 

for Class A, B, C and special hazards as may exist in his own work area only in accordance with 
good and safe practice and as required by jurisdictional safety authority. 
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1.13 SUBMITTALS

A. Submittals will be required for each piece of equipment, material or product as noted in the table below. All 
submittals shall be submitted, reviewed and all discrepancies addressed prior to ordering equipment or 
starting work. Any equipment ordered without having first completed the submittal process is done at the 
risk of the contractor. Any work performed prior to completing the submittal process is done at the risk of 
the contractor.  
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220500 X X Provide Delegated Design per the 
requirements of this section

220529 X X Provide Delegated Design per the 
requirements of this section

220553 X

220716 X

221316 X X

221319 X

224100 X X X X X

230593 Provide T&B Certifications  

230713 X X X X Provide Shop Drawings with Ductwork 
Plans

230901 X X X X Provide Shop Drawings per the 
requirements of this section.

231123 X

233113 X X X X

233300 X X

233346 X

233423 X X X X

233424 X X X

238125 X X X X

B. Submittal Definitions
1. Product Data: Provide manufacturers’ cut sheets that include general product information including 

but not limited to, model number, physical data, nominal capacities, and rough-in requirements. 

2. Performance Data: Provide detailed performance and capacities based on project specific 
requirements including but not limited to: flow rates, capacities, pressure loss, temperatures, fan 
curves, pump curves, part load performance, sound data, and electrical characteristics.  

3. Shop Drawings: Provide detailed drawings of the equipment showing overall dimensions, location 
of electrical and piping connection, location of anchorage points, location of electrical and control 
panels, and all operating, service and maintenance clearances.  
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4. Delegated Design: Provide detailed drawings prepared and stamped by a registered Professional 
Engineer, that detail pertinent design criteria, the materials and products to be installed and the 
required installation locations.

5. Wiring Diagram: Provide diagrams that identify and detail required field wiring.

6. Color Chart: Provide a physical color chart of material samples required for selection of equipment 
colors.

C. Submittal Formats:
1. Include the following information with each submittal:

a. Project Name
b. Submittal Date
c. Name of Architect 
d. Name of Engineer
e. Name of General Contractor or Construction Manager
f. Name of Sub-Contractor
g. Name of firm or entity that prepared the submittal
h. Unique Submittal Number
i. Type of Submittal
j. Specification Section 
k. Name or Mark of equipment or material and detail or drawings reference.   

2. All Submittals with the exception of color charts or material samples shall be electronically 
transmitted PDFs.

D.  Submittal Requirements
1. Submittals shall be submitted as a complete specification section. The submittal must include all 

materials and equipment for that specification section. Submittals for individual materials of 
equipment will be rejected without review. 
 

2. Submittals shall be complete, clearly show item used, size, dimensions, capacity, rough in, etc., as 
required for complete check and installation. Manufacturer’s literature showing more than one item 
shall be clearly marked as to which item is being furnished or it will be rejected and returned 
without review.

3. Each submittal shall be thoroughly checked by the Contractor for compliance with the Contract 
Document requirements, accuracy of dimensions, relationship to the work of other trades, and 
conformance with sound, safe practices as to erection and installation. Each submittal shall then 
bear a stamp evidencing such checking and shall show corrections made, if any. Submittals 
requiring extensive corrections shall be revised before submission.  Each submittal not stamped 
and signed by the Contractor evidencing such checking will be rejected and returned without 
review.

4. On each submittal, clearly indicate deviations from requirements in the Contract Documents, 
including minor variations and limitations. Include relevant additional information and revisions, 
other than those requested on previous submittals. Indicate by highlighting on each submittal or 
noting on attached separate sheet.

5. Review of the shop drawings and literature by the engineer shall not relieve the contractor for 
responsibility for deviations from the drawings or specifications, nor shall it 
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relieve the contractor from responsibility for errors in the shop drawings or literature. It is the 
responsibility of the contractor to provide materials and equipment which meet the specifications 
and job requirements.

1.14 OPERATION AND MAINTENANCE MANUALS

A. Operation and Maintenance Manuals (O&M Manuals) shall contain:
1. Names and contact information for the Project Architect, Project Engineer.
2. Names and contact information for the General Contractor or Construction Manager.
3. Names and contact information for sub-contractors. 
4. Installation, maintenance and operating instructions for each piece of equipment.
5. Parts lists
6. Wiring Diagrams
7. Equipment Start-up and inspection certificates
8. Test and Balance Reports
9. Commissioning Reports
10. Copies of Equipment Warranties
11. Copies of Submittals
12. Record Drawings.

B. Prior to substantial completion, submit an electronic copy of the O&M manual in PDF format to the 
Architect, Engineer and Owner for Review and approval. The PDF shall be one file with an index and 
hyperlinks to each section. Individual bound PDFs without automated navigation will be rejected. All O&M 
data shall be grouped by the equipment type and ordered by the specification numbering. 

C. Prior to final payment a final electronic copy of the O&M manual on an archival quality DVD as well as two 
printed copies, shall be furnished to the owner. Printed copies shall have commercial quality 8-1/2” x 11” 3-
ring binders with tabbed dividers for each section.   

1.15 AS-BUILT RECORD DRAWINGS

A. The Contractor shall furnish to the Owner and Architect/Engineer a marked print showing the location of all 
concealed or underground pipe or conduit runs and other equipment installed other than as shown on the 
drawings. Dimension underground lines from established building lines. Indicate all installed pull boxes in 
conduit runs.

B. The Contractor shall furnish to the Architect/Engineer a marked print showing the location of all 
mechanical equipment, plumbing fixtures, piping, ductwork, diffusers, grilles, etc.  The location of any item 
which deviates from the bid documents shall be accurately drawn and dimensioned.

C. All underground piping and ductwork shall be dimensioned from nearest column and/or exterior walls.  The 
location of all maintenance related items, such as duct access doors, fire dampers, isolation valves, filters, 
etc., shall be highlighted on the as built drawing.
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1.16 PLACING SYSTEM INTO OPERATION

A. Prior to the starting of equipment, the Mechanical or Plumbing Contractor shall thoroughly inspect the 
installation and any work completed by other trades and subcontractors to verify compliance with the 
contract documents. 

B. Start-up of all HVAC equipment shall be completed by factory trained representatives. At the completion of 
start-up, the factory representative shall submit to the architect and engineer, a start-up report that 
indicates any problems encountered, potential problems including installation issues, adjustments made or 
required to be made to ensure proper operation of the equipement. Any installation deficiencies identified 
shall be corrected at no additional cost to the owner.         

1.17 OWNER TRAINING

A. General
1. The system training is intended to familiarize the Owner’s operating and maintenance staff with all 

systems requiring maintenance.  Training is to be provided after the systems are in place and 
operational, after issues noted during commissioning have been resolved, and before final 
acceptance.

2. Provide second set of training sessions for automatic control systems about 6-9 months after the 
first sessions.

B. Systems Requiring Training
1. All mechanical, electrical, safety, standby, and automatic control systems in the project, and other 

systems specified elsewhere to have training.

C. Attendance:
1. Training is to be provided by contractor’s representatives that are familiar with the system’s 

operation and maintenance requirements.  Individual training sessions (modules) shall be provided 
for each type or group of systems, separated roughly by trade group that will be performing 
maintenance on the system.  The trades groups and systems typically requiring training are:
a. HVAC & Refrigeration (refrigeration, packaged cooling systems, packaged rooftop units, fan 

systems, controls) 

D. Schedule:
1. Duplicate training sessions are to be provided for each training module, so that the Owner’s 

operating personnel can be split into two groups during training.  Duplicate training sessions shall 
be scheduled on different days.  Length of training sessions will be determined by scope of training 
indicated below, and as coordinated with Owner after draft copy of training documents have been 
reviewed.

E. Training Documentation:
1. Contractor to submit draft copy of agenda and training documents to Owner for review at least two 

weeks prior to training date.
2. Provide a copy of the following items for each person that will be attending the training sessions.  

Coordinate required number with the Owner.
a. Training agenda.
b. Summary of new systems and existing systems affected by this project.
c. Summary of work performed under this project.
d. Control system drawings and sequences of operation.
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e. List of important maintenance and trouble-shooting operations for all systems.
3. Provide minimum of 2 copies of following items:

a. Contract documents including all drawings, specifications, addendums, and change orders.

F. Training Sessions:
1. Assemble at location to be determined by the Owner.
2. Distribute training documentation as indicated above.
3. Provide classroom style training if required for orientation and discussion of new systems and 

existing systems affected by this project, and other issues appropriate for a classroom format.
4. Visit site and review locations; and perform detailed review of operation and maintenance 

requirements for current systems.

1.18 WARRANTY

A. The Contractor shall guarantee that all materials and labor installed are new and of first quality and that 
any material or labor found defective shall be replaced without cost to the Owner within one (1) year after 
substantial completion of the Contract or one (1) full season of heating and cooling operation, whichever is 
the greater.  The guarantee shall list the date of the beginning of the one (1) year period, which shall be 
the date that the Substantial Completion Certificate is issued.

B. Any damage to the building, caused by defective work or material of the Contractor within the above-
mentioned period, shall be satisfactorily repaired without cost to the Owner.

C. The guarantee does not include maintenance of equipment.  The Owner shall accept full responsibility for 
proper operation and maintenance of equipment immediately upon substantial completion and occupancy 
of the building.

D. Final acceptance by the Owner will not occur until all operating instructions are mounted in Equipment 
Rooms and Operating Personnel are thoroughly indoctrinated in the operation of all mechanical equipment 
by the Contractor.

E. No equipment installed as part of this project shall be used for temporary heat during construction.

END OF SECTION 220000
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SECTION 22 08 00 - COMMISSIONING OF PLUMBING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes Commissioning activities required for work of Division 22 Sections including but 
not limited to construction checks, equipment start-up, functional testing, and operator training. 
1. Comply with Section 01 91 13 – General Commissioning Requirements for Commissioning 

activities for Division 22 work. 

1.2 SEQUENCING 

A. Provide written notification to Commissioning Provider (CxP) in advance of significant project 
dates as directed and as listed below. 
1. Four weeks prior to installation of lay-in ceiling tiles or other partial concealment of 

equipment to be commissioned 
2. Four weeks prior to any system being ready for balancing 

1.3 SUBMITTALS 

A. Provide submittals of systems being commissioned to Owner’s Authorized Representative as 
required by Section 01 91 13. 

B. Contractor to provide electronic copies of work products and other items as specified to support 
development of Commissioning documents. Refer to Section 01 91 13 for specific submittal 
requirements. 

PART 2 - PRODUCTS 

NOT USED 

PART 3 - EXECUTION   

3.1 CONSTRUCTION CHECKLISTS 

A.    Contractor shall execute as required by Section 01 91 13. Construction Checklists for each system 
being commissioned will be prepared by the CxP during construction. 

3.2 FUNCTIONAL TESTING 

A. Contractor shall assist CxP with functional testing as required by Section 01 91 13.  Functional Test 
Plans for each system being commissioned will be prepared by CxP during construction and will 
generally include a rigorous verification of instrument calibration, equipment performance, package 
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equipment control system operations, automatic control sequence of operations, fire and life safety 
sequences, and operator interface functions.  CxP will supervise and document functional testing. 
Contractor shall provide qualified technicians to assist CxP during on-site testing and perform the 
following functions. 
1. Operate equipment and systems as necessary to conduct testing. 
2. Manipulate control parameters to simulate test conditions as detailed in Functional Test 

Plans. 
3. Provide proprietary hardware and software as needed to interface with manufacturers 

packaged control systems. 

B. Labor required for retesting due to failure of equipment, or systems not performing in accordance 
with Contract Documents shall be provided at no additional cost to Owner. 

3.3 OPERATIONS AND MAINTENANCE TRAINING 

A.    The Contractor shall provide operation and maintenance instruction to Owner's personnel as 
required by Division 01 and 22.   

3.4 SCHEDULE OF SYSTEM BEING COMMISSIONED 

A.    Commission systems and equipment listed below including associated equipment, piping, and 
control systems. 

B.    Plumbing Systems: 
1. Natural gas connections to commissioned mechanical equipment. 

 

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

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Metal pipe hangers and supports.
2. Thermal-hanger shield inserts.
3. Fastener systems.
4. Pipe positioning systems.
5. Equipment supports.

1.02 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated.

B. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the 
effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.

1. Design supports for multiple pipes capable of supporting combined weight of supported systems, 
system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components.

3. Design seismic-restraint hangers and supports for piping and equipment.

1.03 SUBMITTALS

A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation 
details and include calculations for the following; include Product Data for components:

1. Trapeze pipe hangers.
2. Equipment supports.

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and 
design criteria, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation.
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1.04 QUALITY ASSURANCE

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

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure 
Vessel Code.

PART 2 - PRODUCTS

2.01 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pre-galvanized or hot dipped.
3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing 

surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

2.02 THERMAL-HANGER SHIELD INSERTS

A. Insulation-Insert Material for Cold Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig 
minimum compressive strength and vapor barrier.

B. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

C. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

D. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature.

2.03 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-
out, tension, and shear capacities appropriate for supported loads and building materials where used.

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened 
portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used.

2.04 PIPE POSITIONING SYSTEMS

A. Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping in 
pipe spaces; for plumbing fixtures in commercial applications.
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2.05 EQUIPMENT SUPPORTS

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel 
shapes.

2.06 MISCELLANEOUS MATERIALS

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.

B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic 
grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.01 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, 
clamps, and attachments as required to properly support piping from the building structure.

B. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

C. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 
inches thick in concrete after concrete is placed and completely cured. Use operators that are 
licensed by powder-actuated tool manufacturer. Install fasteners according to powder-actuated tool 
manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. 
Install fasteners according to manufacturer's written instructions.

D. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste piping 
connections to each plumbing fixture.

E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and 
other accessories.

F. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

G. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to 
permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion 
loops, expansion bends, and similar units.

H. Install lateral bracing with pipe hangers and supports to prevent swaying.
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I. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments 
at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in 
direction of piping. Install concrete inserts before concrete is placed; fasten inserts to forms and install 
reinforcing bars through openings at top of inserts.

J. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment.

K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum 
pipe deflections allowed by ASME B31.9 for building services piping.

L. Insulated Piping:

1. Attach clamps and spacers to piping.
a. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with 

clamp sized to match OD of insert.
b. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill 
interior voids with insulation that matches adjoining insulation.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate 
for pipe NPS 4 and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields shall span 
an arc of 180 degrees.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate 
for pipe NPS 4 and larger if pipe is installed on rollers.

4. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b. NPS 4: 12 inches long and 0.06 inch thick.
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.

5. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

3.02 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment 
above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.03 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
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B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop 
welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and 
quality of welds; and methods used in correcting welding work; and with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance 
of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so no roughness shows after finishing and so contours of 

welded surfaces match adjacent contours.

3.04 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated 
slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.05 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after 
erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 
requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop 
paint on miscellaneous metal are specified in Section 099113 "Exterior Painting.", Section 099123 "Interior 
Painting.", Section 099600 "High-Performance Coatings."

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair 
paint to comply with ASTM A 780.

3.06 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping 
system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have 
field-applied finish.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact 
with copper tubing.
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E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for general 
service applications.

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.

G. Use padded hangers for piping that is subject to scratching.

H. Use thermal-hanger shield inserts for insulated piping and tubing.

I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-insulated or insulated, 
stationary pipes NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 to 
NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 
to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.

4. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated, stationary pipes 
NPS 1/2 to NPS 8.

5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe base 

stanchion support and cast-iron floor flange or carbon-steel plate.
7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe 

base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain 
pipe.

8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if 
longitudinal movement caused by expansion and contraction might occur.

9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal 
movement caused by expansion and contraction might occur but vertical adjustment is not 
necessary.

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, 
install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 

if longer ends are required for riser clamps.

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, 
install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

L. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, 
install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers 
from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to 
attach to top flange of structural shape.
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3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, 
or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 

considerable and rod sizes are large.
6. C-Clamps (MSS Type 23): For structural shapes.
7. Welded-Steel Brackets: For support of pipes from below, or for suspending from above by using 

clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 lb.
b. Medium (MSS Type 32): 1500 lb.
c. Heavy (MSS Type 33): 3000 lb.

8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install 
the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that 
matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent 
crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:

1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.
2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with springs.
3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor 

to 25 percent to allow expansion and contraction of piping system from base support.

O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in 
piping system Sections.

P. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where 
required in concrete construction.

Q. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping 
for plumbing fixtures.

END OF SECTION 220529
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SECTION 220553 - IDENTIFICATION FOR PLUMBING AND HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Equipment labels.
2. Warning signs and labels.

1.02 ACTION SUBMITTALS

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

PART 2 - PRODUCTS

2.01 EQUIPMENT LABELS

A. Plastic Labels for Equipment:
1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 

1/8 inch thick, and having predrilled holes for attachment hardware.
2. Letter Color: White 
3. Background Color: Black
4. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
5. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch.
6. Minimum Letter Size: 1/4 inch For name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances. Include secondary lettering two-thirds to three-quarters the 
size of principal lettering.

7. Fasteners: Stainless-steel rivets or self-tapping screws.
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing 
numbers where equipment is indicated (plans, details, and schedules), and the Specification 
Section number and title where equipment is specified.

2.02 WARNING SIGNS AND LABELS

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch 
thick, and having predrilled holes for attachment hardware.

B. Letter Color: White

C. Background Color: Red
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D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 
3/4 inch.

F. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 
inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and 
proportionately larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-quarters the size of principal lettering.

G. Fasteners: Stainless-steel rivets or self-tapping screws.

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

I. Label Content: Include caution and warning information plus emergency notification instructions.

PART 3 - EXECUTION

3.01 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment.

B. Locate equipment labels where accessible and visible.

END OF SECTION 220553
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SECTION 220716 – PLUMBING AND HVAC EQUIPMENT AND PIPING INSULATION

PART 1 - GENERAL

1.01 SUMMARY
A. Section includes insulating requirements for equipment, piping:

1.02 SUBMITTALS

A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

1.03 QUALITY ASSURANCE

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program 
or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and 
Training.

B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical 
products according to ASTM E 84 by a testing agency acceptable to authorities having jurisdiction. 
Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material 
containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 
or less.

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index of 
150 or less.

PART 2 - PRODUCTS

2.01 INSULATION MATERIALS

A. Comply with requirements in "Equipment Insulation Schedule" "Piping Insulation Schedule," and “Duct 
Insulation Schedule" articles for where insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 
ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to 
ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
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F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with 
ASTM C 534, Type I for tubular materials and Type II for sheet materials.

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

a. Aeroflex USA, Inc.
b. Armacell LLC.
c. K-Flex USA.

G. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting resin. 
Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type II or Type IIIA 
Category 2, or with properties similar to ASTM C 612, Type IB. Nominal density is 2.5 lb/cu. ft. or more. 
Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h x sq. ft. x deg F or less. Factory-applied 
jacket requirements are specified in "Factory-Applied Jackets" Article.

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

a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
c. Knauf Insulation.
d. Owens Corning.

H. Mineral-Fiber, Preformed Pipe Insulation:

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

a. Johns Manville; a Berkshire Hathaway company.
b. Knauf Insulation.
c. Owens Corning.

2. Type I, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting resin. Comply 
with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL. Factory-applied jacket 
requirements are specified in "Factory-Applied Jackets" Article.

2.02 INSULATING CEMENTS

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

2.03 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation 
to itself and to surfaces to be insulated unless otherwise indicated.

B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

http://www.specagent.com/Lookup?ulid=1838
http://www.specagent.com/Lookup?uid=123457039409
http://www.specagent.com/Lookup?uid=123457039410
http://www.specagent.com/Lookup?uid=123457039411
http://www.specagent.com/Lookup?ulid=1844
http://www.specagent.com/Lookup?uid=123457039413
http://www.specagent.com/Lookup?uid=123457039414
http://www.specagent.com/Lookup?uid=123457039415
http://www.specagent.com/Lookup?uid=123457039417
http://www.specagent.com/Lookup?ulid=1889
http://www.specagent.com/Lookup?uid=123457039912
http://www.specagent.com/Lookup?uid=123457039913
http://www.specagent.com/Lookup?uid=123457039915
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D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints.

E. PVC Jacket Adhesive: Compatible with PVC jacket.

2.04 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-
19565C, Type II.

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.
1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film 

thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
4. Color: White.

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: 60 percent by volume and 66 percent by weight.
4. Color: White.

2.05 SEALANTS

A. Metal Jacket Flashing Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4. Color: Aluminum.

B. ASJ Flashing Sealants, and PVC Jacket Flashing Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4. Color: White.

2.06 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-
applied jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with 
ASTM C 1136, Type I.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C 1136, Type I.
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2.07 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying 
with ASTM C 1136.
1. Width: 3 inches.
2. Thickness: 11.5 mils.
3. Adhesion: 90 ounces force/inch in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 lbf/inch in width.
6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable 
for indoor and outdoor applications.
1. Width: 2 inches.
2. Thickness: 6 mils.
3. Adhesion: 64 ounces force/inch in width.
4. Elongation: 500 percent.
5. Tensile Strength: 18 lbf/inch in width.

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1. Width: 2 inches.
2. Thickness: 3.7 mils.
3. Adhesion: 100 ounces force/inch in width.
4. Elongation: 5 percent.
5. Tensile Strength: 34 lbf/inch in width.

2.08 SECUREMENTS

A. Aluminum Bands: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch 
wide with wing seal or closed seal.

B. Insulation Pins and Hangers:

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to projecting 
spindle that is capable of holding insulation, of thickness indicated, securely in position indicated 
when self-locking washer is in place.
a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
b. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-diameter 

shank, length to suit depth of insulation indicated.
c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated capability 

to bond insulation hanger securely to substrates indicated without damaging insulation, 
hangers, and substrates.

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick, galvanized-
steel sheet, with beveled edge sized as required to hold insulation securely in place but not less 
than 1-1/2 inches in diameter.
a. Protect ends with capped self-locking washers incorporating a spring steel insert to ensure 

permanent retention of cap in exposed locations.

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
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D. Wire:  0.062-inch soft-annealed, stainless steel.

2.09 CORNER ANGLES

A. PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, Class 16354-
C. White or color-coded to match adjacent surface.

B. Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according to ASTM B 209, 
Alloy 3003, 3005, 3105, or 5005; Temper H-14.

PART 3 - EXECUTION

3.01 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely 
affect insulation application.

B. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements for heat 
tracing that apply to insulation.

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-
steel surfaces, use demineralized water.

3.02 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of 
voids throughout the length of equipment.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each 
item as specified in insulation schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install accessories 
that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G. Keep insulation materials dry during application and finishing.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive 
recommended by insulation material manufacturer.

I. Install insulation with least number of joints practical.



Madras ES & Buff ES Improvements Bid Set 

Jefferson County School District September 11, 2023 

SAJ Project No.: 22140B  

  

Morrison-Maierle, Inc. PLUMBING AND HVAC EQUIPMENT AND PIPING INSULATION
Bend, OR 220716

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 
anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs 

from point of attachment to supported item to point of attachment to structure. Taper and seal 
ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to insulation 
inserts with adhesive or sealing compound recommended by insulation material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over jacket, 
arranged to protect jacket from tear or puncture by hanger, support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry 
film thicknesses.

L. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. Secure 

strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal seams 

at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward 
clinching staples along edge at 2 inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints.

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.

N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to 
thermal movement.

O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend 
patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

P. For above ambient services, do not install insulation to the following:

1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Manholes.
5. Handholes.
6. Cleanouts.

Q. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test 
connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape 
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insulation at these connections by tapering it to and around the connection with insulating cement and 
finish with finishing cement, mastic, and flashing sealant.

3.03 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.

1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal 

with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for 
outdoor applications tightly joined to indoor insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below top of 
roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve 
seal. Seal terminations with flashing sealant.

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install 
insulation continuously through walls and partitions.

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through 
penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-
resistive joint sealers.

3.04 INSTALLATION OF EQUIPMENT, TANK, AND VESSEL INSULATION

A. Mineral-Fiber, Pipe, and Tank Insulation Installation for Tanks and Vessels: Secure insulation with 
adhesive and anchor pins and speed washers.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 
percent coverage of tank and vessel surfaces.

2. Groove and score insulation materials to fit as closely as possible to equipment, including 
contours. Bevel insulation edges for cylindrical surfaces for tight joints. Stagger end joints.

3. Protect exposed corners with secured corner angles.
4. Install adhesively attached or self-sticking insulation hangers and speed washers on sides of 

tanks and vessels as follows:

a. Do not weld anchor pins to ASME-labeled pressure vessels.
b. Select insulation hangers and adhesive that are compatible with service temperature and 

with substrate.
c. On tanks and vessels, maximum anchor-pin spacing is 3 inches from insulation end joints, 

and 16 inches o.c. in both directions.
d. Do not over compress insulation during installation.
e. Cut and miter insulation segments to fit curved sides and domed heads of tanks and 

vessels.
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f. Impale insulation over anchor pins and attach speed washers.
g. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation facing.

5. Secure each layer of insulation with stainless-steel or aluminum bands. Select band material 
compatible with insulation materials.

6. Where insulation hangers on equipment and vessels are not permitted or practical and where 
insulation support rings are not provided, install a girdle network for securing insulation. Stretch 
pre-stressed aircraft cable around the diameter of vessel and make taut with clamps, turnbuckles, 
or breather springs. Place one circumferential girdle around equipment approximately 6 inches 
from each end. Install wire or cable between two circumferential girdles 12 inches o.c. Install a 
wire ring around each end and around outer periphery of center openings, and stretch pre-
stressed aircraft cable radially from the wire ring to nearest circumferential girdle. Install additional 
circumferential girdles along the body of equipment or tank at a minimum spacing of 48 inches 
o.c. Use this network for securing insulation with tie wire or bands.

7. Stagger joints between insulation layers at least 3 inches.
8. Install insulation in removable segments on equipment access doors, manholes, handholes, and 

other elements that require frequent removal for service and inspection.
9. Bevel and seal insulation ends around manholes, handholes, ASME stamps, and nameplates.
10. For equipment with surface temperatures below ambient, apply mastic to open ends, joints, 

seams, breaks, and punctures in insulation.

B. Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels: Install insulation over entire 
surface of tanks and vessels.

1. Apply 100 percent coverage of adhesive to surface with manufacturer's recommended adhesive.
2. Seal longitudinal seams and end joints.

3.05 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings 
in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.
4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install mitered sections of pipe insulation.
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2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated.

3.06 INSTALLATION OF MINERAL-FIBER PREFORMED PIPE INSULATION

A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands 
without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with 
vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward 
clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal 
tabs. Instead, secure tabs with additional adhesive as recommended by insulation material 
manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with mineral-fiber blanket insulation.
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, 

and seal joints with flashing sealant.

C. Insulation Installation on Fittings, Joints and Couplings: 

1. All piping fittings shall be insulated by filling the total void over all fittings between straight runs of 
pipe insulation with thermal insulating wool, forming a uniform insulation thickness equal to, or 
exceeding, the adjacent pipe insulation. 

2. Finish all insulated pipe fittings by applying PVC fitting covers overlapping the adjacent pipe 
insulation outer covering. 

3. For hot service piping (105F and above), secure the PVC fitting covers stainless steel tack 
fasteners. 

4. For cold service piping (60F and below), seal the ends of the adjacent pipe insulation with vapor 
barrier mastic, ensure that the PVC fitting cover overlaps the adjacent pipe insulation jacket by 2” 
minimum and secure PVC fitting covers to adjacent pipe insulation with  2” wide PVC Tape.

5. Fitting covers for grooved piping systems shall be the type specifically manufactured for grooved 
piping systems. 

3.07 FINISHES

A. Insulation with ASJ or Other Paintable Jacket Material and where Required: Paint jacket with paint 
system identified below and as specified in Section 099113 "Exterior Painting" and Section 099123 
"Interior Painting."

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish 
coat paint. Add fungicidal agent to render fabric mildew proof.
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a. Finish Coat Material: Interior, flat, latex-emulsion size.

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating.

C. Do not field paint aluminum or PVC jacketing. 

3.08 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections:

1. Inspect field-insulated equipment, randomly selected by Architect, by removing field-applied jacket 
and insulation in layers in reverse order of their installation. Extent of inspection shall be limited to 
one location(s) for each type of equipment defined in the "Equipment Insulation Schedule" Article. 
For large equipment, remove only a portion adequate to determine compliance.

C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance 
with requirements.

3.09 EQUIPMENT INSULATION SCHEDULE

A. Insulation materials and thicknesses for Plumbing and HVAC equipment are identified in the table below. 
If more than one material is listed for a type of equipment, selection from materials listed is Contractor's 
option.

Equipment 
Type

System Temp Insulation Type Insulation 
Conductivity 
(Btu x in) / 

(hr x ft2 x F)

Insulation 
Thickness 

(in)

Vapor 
Barrier

Factory Installed  
Jacket Type

Roof Drain 
Sumps

NA Glass Fiber or 
Flexible 

Elastomeric

0.27 1 No ASJ

3.10 PIPING INSULATION SCHEDULE

A. Insulation materials and thicknesses for Plumbing and HVAC piping are identified in the table below. If 
more than one material is listed for an application, selection from materials listed is at the Contractor's 
option.

Application Nominal 
Pipe Size

Insulation Type Insulation 
Conductivity 
(Btu x in) / 

(hr x ft2 x F)

Insulation 
Thickness 

(in)

Vapor 
Barrier 

Factory Installed  
Jacket Type

Roof Drain 
Piping

All Glass Fiber or 
Flexible 

0.27 1 Yes ASJ
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Application Nominal 
Pipe Size

Insulation Type Insulation 
Conductivity 
(Btu x in) / 

(hr x ft2 x F)

Insulation 
Thickness 

(in)

Vapor 
Barrier 

Factory Installed  
Jacket Type

Elastomeric

Refrigeration 
Piping (Cooling 

Only)

All Flexible 
Elastomeric

0.27 3/4 No None

Refrigeration 
Piping (VRF or 

Heat Pump)

All Flexible 
Elastomeric

0.27 1 No None

END OF SECTION 220716
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Copper tube and fittings.
2. PEX tube and fittings.
3. Piping joining materials.
4. Transition fittings.

B. Related Requirements:
1. Section 220500 “General Provisions of Plumbing and HVAC”

1.02 ACTION SUBMITTALS

A. See Section 220000 “General Requirement of Plumbing and HVAC” for submittal requirements.

PART 2 - PRODUCTS

2.01 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, 
and joining methods for specific services, service locations, and pipe sizes.

B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. and Plastic 
piping components shall be marked with "NSF-pw."

C. Comply with NSF Standard 372 for low lead.

2.02 COPPER TUBE AND FITTINGS

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.

B. Soft Copper Tube:  ASTM B 88, Type K water tube, annealed temper.

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.

E. Copper Unions:
1. MSS SP-123.
2. Cast-copper-alloy, hexagonal-stock body.
3. Ball-and-socket, metal-to-metal seating surfaces.
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4. Solder-joint or threaded ends.

2.03 PEX TUBE AND FITTINGS

A. Tube Material: PEX plastic according to ASTM F 876 and ASTM F 877.

B. Fittings:  ASTM F 1960, cold expansion fittings and reinforcing rings.

C. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with ASTM F 876; 
with plastic or corrosion-resistant-metal valve for each outlet.

D. Trays:  Galvanized steel support trays.

2.04 PIPING JOINING MATERIALS

A. Pipe-Flange Gasket Materials:
1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and 

asbestos free unless otherwise indicated.
2. Full-face or ring type unless otherwise indicated.

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

C. Solder Filler Metals: ASTM B 32, lead-free alloys.

D. Flux: ASTM B 813, water flushable.

E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing unless otherwise indicated.

2.05 TRANSITION FITTINGS

A. General Requirements:
1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.

PART 3 - EXECUTION

3.01 EARTHWORK

A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.
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3.02 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 
water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, 
expansion, and other design considerations. Install piping as indicated unless deviations to layout are 
approved on coordination drawings.

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside the 
building at each domestic water-service entrance. Comply with requirements for pressure gages in 
Section 220519 "Meters and Gages for Plumbing Piping" and with requirements for drain valves and 
strainers in Section 221119 "Domestic Water Piping Specialties."

D. Install water-pressure-reducing valves downstream from shutoff valves. Comply with requirements for 
pressure-reducing valves in Section 221119 "Domestic Water Piping Specialties."

E. Install domestic water piping level and plumb.

F. Rough-in domestic water piping for water-meter installation according to utility company's 
requirements.

G. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices in 
Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."

H. Install piping concealed from view and protected from physical contact by building occupants unless 
otherwise indicated and except in equipment rooms and service areas.

I. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles 
or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

J. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space.

K. Install piping to permit valve servicing.

L. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the 
system pressure rating used in applications below unless otherwise indicated.

M. Install piping free of sags and bends.

N. Install fittings for changes in direction and branch connections.

O. Install PEX tubing with loop at each change of direction of more than 90 degrees.

P. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.

Q. Install pressure gages on suction and discharge piping for each plumbing pump and packaged 
booster pump. Comply with requirements for pressure gages in Section 220519 "Meters and Gages 
for Plumbing Piping."
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R. Install thermometers on inlet and outlet piping from each water heater. Comply with requirements for 
thermometers in Section 220519 "Meters and Gages for Plumbing and HVAC Piping."

S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
sleeves specified in Section 220500 "General Provisions of Plumbing and HVAC."

T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for 
sleeve seals specified in Section 220500 "General Provisions of Plumbing and HVAC."

U. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
escutcheons specified in Section 220500 "General Provisions of Plumbing and HVAC."

3.03 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly.

C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full 
and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe 
fittings and valves as follows:
1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" 
chapter.

E. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join 
copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

F. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 
thickness suitable for domestic water service. Join flanges with gasket and bolts according to 
ASME B31.9.

G. Joints for PEX Tubing: Join according to ASTM F 1960 for cold expansion fittings and reinforcing 
rings.

H. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both 
piping systems.

3.04 TRANSITION FITTING INSTALLATION

A. Install transition couplings at joints of dissimilar piping.

B. Transition Fittings in Underground Domestic Water Piping:
1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 and Larger: Sleeve-type coupling.
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C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal 
transition fittings or unions.

3.05 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and Seismic 
Controls for Plumbing and HVAC Piping and Equipment."

B. Comply with requirements for pipe hanger, support products, and installation in Section 220529 
"Hangers and Supports for Plumbing and HVAC Piping and Equipment."
1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support 
pipe rolls on trapeze.

4. Base of Vertical Piping: MSS Type 52, spring hangers.

C. Support vertical piping and tubing at base and at each floor.

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod 
diameters:
1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
4. NPS 2-1/2: 108 inches with 1/2-inch rod.
5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
6. NPS 6: 10 feet with 5/8-inch rod.
7. NPS 8: 10 feet with 3/4-inch rod.

F. Install supports for vertical copper tubing every 10 feet.

G. Install vinyl-coated hangers for PEX tubing with the following maximum horizontal spacing and 
minimum rod diameters:
1. NPS 1 and Smaller: 32 inches with 3/8-inch rod.

H. Install hangers for vertical PEX tubing every 48 inches.

I. PEX tubing shall be supported between hangers with the tubing manufacturer’s tubing tray.

J. Support piping and tubing not listed in this article according to MSS SP-58 and manufacturer's written 
instructions.

3.06 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.
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B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar 
piping materials.

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the 
following:
1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.
2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller 

than sizes of water heater connections.
3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller than 

that required by plumbing code.
4. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than equipment 

connections. Provide shutoff valve and union for each connection. Use flanges instead of 
unions for NPS 2-1/2 and larger.

3.07 IDENTIFICATION

A. Identify system components. Comply with requirements for identification materials and installation in 
Section 220553 "Identification for Plumbing and HVAC Piping and Equipment."

B. Label pressure piping with system operating pressure.

3.08 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:
1. Piping Inspections:

a. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction.

b. During installation, notify authorities having jurisdiction at least one day before inspection 
must be made. Perform tests specified below in presence of authorities having 
jurisdiction:
1) Roughing-in Inspection: Arrange for inspection of piping before concealing or 

closing in after roughing in and before setting fixtures.
2) Final Inspection: Arrange for authorities having jurisdiction to observe tests 

specified in "Piping Tests" Subparagraph below and to ensure compliance with 
requirements.

c. Reinspection: If authorities having jurisdiction find that piping will not pass tests or 
inspections, make required corrections and arrange for reinspection.

d. Reports: Prepare inspection reports and have them signed by authorities having 
jurisdiction.

2. Piping Tests:
a. Fill domestic water piping. Check components to determine that they are not air bound 

and that piping is full of water.
b. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired. If testing is performed in segments, submit a separate 
report for each test, complete with diagram of portion of piping tested.

c. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved. Expose work that was covered or 
concealed before it was tested.
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d. Cap and subject piping to static water pressure of 50 psig above operating pressure, 
without exceeding pressure rating of piping system materials. Isolate test source and 
allow it to stand for four hours. Leaks and loss in test pressure constitute defects that 
must be repaired.

e. Repair leaks and defects with new materials, and retest piping or portion thereof until 
satisfactory results are obtained.

f. Prepare reports for tests and for corrective action required.

B. Domestic water piping will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

3.09 ADJUSTING

A. Perform the following adjustments before operation:
1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Open throttling valves to proper setting.
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to 
provide hot-water flow in each branch.

b. Adjust calibrated balancing valves to flows indicated.
5. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation.
6. Remove and clean strainer screens. Close drain valves and replace drain plugs.
7. Remove filter cartridges from housings and verify that cartridges are as specified for application 

where used and are clean and ready for use.
8. Check plumbing specialties and verify proper settings, adjustments, and operation.

3.10 CLEANING

A. Clean and disinfect potable domestic water piping as follows:
1. Purge new piping and parts of existing piping that have been altered, extended, or repaired 

before using.
2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 

methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 
or follow procedures described below:
a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of 
chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of 
chlorine. Isolate and allow to stand for three hours.

c. Flush system with clean, potable water until no chlorine is in water coming from system 
after the standing time.

d. Repeat procedures if biological examination shows contamination.
e. Submit water samples in sterile bottles to authorities having jurisdiction.

B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample 
approvals from authorities having jurisdiction.
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C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

3.11 PIPING SCHEDULE

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in 
applications below unless otherwise indicated.

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.

C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper 
tubing.

Application Location Size Material Fittings

Domestic Water Piping Below Grade All PEX or Type K 
Soft Copper

None – below grade piping 
shall be continuous without 
fitting or joints

Domestic Water Piping Indoor Above Grade All PEX or Type L 
Copper

PEX: cold expansion fittings 
and reinforcing rings

Copper: Sweat

END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Vacuum breakers.
2. Backflow preventers.
3. Water pressure-reducing valves.
4. Temperature-actuated, water mixing valves.
5. Digital Water Temperature Control Valve
6. Bronze, Calibrated-Orifice, Balancing Valves
7. Strainers.
8. Drain valves.
9. Water-hammer arresters.
10. Trap-seal primer valves.

B. Related Requirements:
1. Section 220500 “General Provisions of Plumbing and HVAC” for Expansion Loops, 

Alignment Guides, Dielectric Fittings, Sleeves and Sleeve Seals, Sealants, Escutcheons and 
floor plates. 

2. Section 220519 "Meters and Gages for Plumbing and HVAC Piping" for thermometers, 
pressure gages.

3. Section 221116 "Domestic Water Piping" for piping and fittings.

1.02 ACTION SUBMITTALS

A. See Section 220000 “General Requirement of Plumbing and HVAC” for submittal requirements.

PART 2 - PRODUCTS

2.01 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

A. Potable-water piping and components shall comply with NSF 61 Annex G and NSF 14. Mark "NSF-
pw" on plastic piping components.

2.02 PERFORMANCE REQUIREMENTS

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise 
indicated.
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2.03 VACUUM BREAKERS

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
1. Standard: ASSE 1001.
2. Size: NPS 1/4 to NPS 3, as required to match connected piping.
3. Body: Bronze.
4. Inlet and Outlet Connections: Threaded.
5. Finish:  Chrome plated.

B. Hose-Connection Vacuum Breakers:
1. Standard: ASSE 1011.
2. Body: Bronze, nonremovable, with manual drain.
3. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
4. Finish:  Chrome or nickel plated.

2.04 BACKFLOW PREVENTERS

A. Reduced-Pressure-Principle Backflow Preventers:
1. Manufacturers:

a. Watts
b. Zurn Wilkins
c. Prior approved Equal

2. Description:
a. Standard: ASSE 1013.
b. Operation: Continuous-pressure applications.
c. Pressure Loss:  12 psig maximum, through middle third of flow range.
d. Size: See Drawings – Line size of size not specifically listed.
e. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved for NPS 2-1/2 and larger.
f. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
g. Accessories:

1) Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.
2) Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with flanged 

ends on inlet and outlet.
3) Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.
4) Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with flanged 

ends on inlet and outlet.

2.05 WATER PRESSURE-REDUCING VALVES

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

following:
a. Apollo Valves; Conbraco Industries, Inc.
b. Watts; a Watts Water Technologies company.
c. Zurn Industries, LLC.

2. Standard: ASSE 1003.
3. Pressure Rating: Initial working pressure of 150 psig.
4. Size: See Drawings – Line size of size not specifically listed.
5. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3.

http://www.specagent.com/Lookup?ulid=2020
http://www.specagent.com/Lookup?uid=123457070996
http://www.specagent.com/Lookup?uid=123457070998
http://www.specagent.com/Lookup?uid=123457071000
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6. Valves for Booster Heater Water Supply: Include integral bypass.
7. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3.

2.06 TEMPERATURE-ACTUATED, WATER MIXING VALVES

A. Water-Temperature Limiting Devices:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Leonard Valve Company.
b. Symmons Industries, Inc.
c. Watts; a Watts Water Technologies company.
d. Zurn Industries, LLC.

2. Standard: ASSE 1017.
3. Pressure Rating: 125 psig.
4. Type: Thermostatically controlled, water mixing valve.
5. Material: Bronze body with corrosion-resistant interior components.
6. Connections: Threaded union inlets and outlet.
7. Accessories: Check stops on hot- and cold-water supplies, and adjustable, temperature-

control handle.
8. Valve Finish:  Chrome plated.

B. Primary, Thermostatic, Water Mixing Valves:
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following:
a. Armstrong International, Inc.
b. Leonard Valve Company.
c. Symmons Industries, Inc.
d. Zurn Industries, LLC.

2. Standard: ASSE 1017.
3. Pressure Rating: 125 psig minimum unless otherwise indicated.
4. Type:  Cabinet-type, thermostatically controlled, water mixing valve.
5. Material: Bronze body with corrosion-resistant interior components.
6. Connections: Threaded union inlets and outlet.
7. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, and 

adjustable, temperature-control handle.
8. Valve Finish:  Chrome plated.
9. Piping Finish:  Chrome plated.
10. Cabinet: Factory fabricated, stainless steel, for surface mounting and with hinged, stainless-

steel door.

2.07 DIGITAL, WATER TEMPERATURE CONTROL VALVE
1. Manufacturers:

a. “The Brain” by Armstrong International
b. Prior approved equal

2. Description:  Water temperature control valve with integral digital controls and pre-piped re-
circulation manifold

3. Precision: +/- 2 Deg F Temperature Control
4. Communication: Serial Connections for BMS interface (BACnet).
5. Valve Construction: Stainless Steel
6. Electrical: 120 – 240 V single phase
7. Max Inlet Temperature: 185 Deg F

http://www.specagent.com/Lookup?ulid=2027
http://www.specagent.com/Lookup?uid=123457071033
http://www.specagent.com/Lookup?uid=123457071034
http://www.specagent.com/Lookup?uid=123457071036
http://www.specagent.com/Lookup?uid=123457071039
http://www.specagent.com/Lookup?ulid=2028
http://www.specagent.com/Lookup?uid=123457071041
http://www.specagent.com/Lookup?uid=123457071043
http://www.specagent.com/Lookup?uid=123457071044
http://www.specagent.com/Lookup?uid=123457071048
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8. Operating Pressure: 10 – 150 psig.
9. Minimum re-circulation flow: 5 gpm
10. ASSE 1017, CSA B125 and CE Certified
11. Auto shutoff on loss of cold water flor or power failure.
12. High and Low temp alarms.

2.08 BRONZE, CALIBRATED-ORIFICE, BALANCING VALVES
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Bell & Gossett; a Xylem brand.
b. Flow Design, Inc.
c. Nexus Valve, Inc.
d. TACO Comfort Solutions, Inc.

2. Body: Bronze, ball or plug type with calibrated orifice or venturi.
3. Ball: Brass or stainless steel.
4. Plug: Resin.
5. Seat: PTFE.
6. End Connections: Threaded or socket.
7. Pressure Gage Connections: Integral seals for portable differential pressure meter.
8. Handle Style: Lever, with memory stop to retain set position.
9. CWP Rating: Minimum 125 psig.
10. Maximum Operating Temperature: 250 deg F.

2.09 STRAINERS FOR DOMESTIC WATER PIPING

A. Y-Pattern Strainers:
1. Pressure Rating: 125 psig minimum unless otherwise indicated.
2. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved, epoxy coated and for NPS 2-1/2 and larger.
3. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
4. Screen: Stainless steel with round perforations unless otherwise indicated.
5. Perforation Size:

a. Strainers NPS 2 and Smaller:  0.020 inch.
b. Strainers NPS 2-1/2 to NPS 4:  0.045 inch.

6. Drain:  Factory-installed, hose-end drain valve with cap.

2.10 DRAIN VALVES

A. Ball-Valve-Type, Hose-End Drain Valves:
1. Standard: MSS SP-110 for standard-port, two-piece ball valves.
2. Pressure Rating: 400-psig minimum CWP.
3. Size: NPS 3/4.
4. Body: Copper alloy.
5. Ball: Chrome-plated brass.
6. Seats and Seals: Replaceable.
7. Handle: Vinyl-covered steel.
8. Inlet: Threaded or solder joint.
9. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and 

cap with brass chain.

http://www.specagent.com/Lookup?ulid=3380
http://www.specagent.com/Lookup?uid=123457080166
http://www.specagent.com/Lookup?uid=123457080162
http://www.specagent.com/Lookup?uid=123457080167
http://www.specagent.com/Lookup?uid=123457080165
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2.11 WATER-HAMMER ARRESTERS

A. Water-Hammer Arresters:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Jay R. Smith Mfg. Co.
b. Sioux Chief Manufacturing Company, Inc.
c. Watts; a Watts Water Technologies company.
d. Zurn Industries, LLC.

2. Standard: ASSE 1010 or PDI-WH 201.
3. Type:  Metal bellows or Copper tube with piston.
4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

2.12 TRAP-SEAL PRIMER DEVICE

A. Supply-Type, Trap-Seal Primer Device:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Jay R. Smith Mfg. Co.
b. Sioux Chief Manufacturing Company, Inc.
c. Watts; a Watts Water Technologies company.
d. Zurn Industries, LLC.

2. Standard: ASSE 1018.
3. Pressure Rating: 125 psig minimum.
4. Body: Bronze.
5. Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.
6. Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.
7. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not chrome 

finished.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Install double check backflow preventers in each water supply to mechanical equipment and 
systems and to other equipment and water systems that may be sources of contamination. Comply 
with authorities having jurisdiction.
1. Locate backflow preventers in same room as connected equipment or system.
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe 
diameters in drain piping and pipe-to-floor drain. Locate air-gap device attached to or under 
backflow preventer. Simple air breaks are unacceptable for this application.

3. Do not install bypass piping around backflow preventers.

B. Install water regulators with inlet and outlet shutoff valves. Install pressure gages on inlet and 
outlet.

C. Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets and 
with shutoff valve on outlet.
1. Install cabinet-type units recessed in or surface mounted on wall as specified.

http://www.specagent.com/Lookup?ulid=2049
http://www.specagent.com/Lookup?uid=123457071111
http://www.specagent.com/Lookup?uid=123457071108
http://www.specagent.com/Lookup?uid=123457071109
http://www.specagent.com/Lookup?uid=123457071113
http://www.specagent.com/Lookup?ulid=2051
http://www.specagent.com/Lookup?uid=123457071119
http://www.specagent.com/Lookup?uid=123457071117
http://www.specagent.com/Lookup?uid=123457071120
http://www.specagent.com/Lookup?uid=123457071123
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D. Install balancing valves at each hot water recirculation branch connection to the return main.

E. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve, solenoid 
valve and pump.

F. Install water-hammer arresters in water piping according to PDI-WH 201.

G. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a 
minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for proper 
flow.

3.02 CONNECTIONS

A. Comply with requirements for ground equipment in Section 260526 "Grounding and Bonding for 
Electrical Systems."

B. Fire-retardant-treated-wood blocking is specified in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables" for electrical connections.

3.03 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:
1. Test each reduced-pressure-principle backflow preventer and double-check, detector-

assembly backflow preventer according to authorities having jurisdiction and the device's 
reference standard.

B. Domestic water piping specialties will be considered defective if they do not pass tests and 
inspections.

C. Prepare test and inspection reports.

3.04 ADJUSTING

A. Set field-adjustable pressure set points of water pressure-reducing valves. Verify pressure set 
points with Engineer prior to setting

B. Set field-adjustable flow set points of balancing valves. Verify flow rates with Engineer prior to 
setting. 

C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves. Verify 
temperature setting with engineer prior to setting. 

END OF SECTION 221119
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SECTION 221316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Pipe, tube, and fittings.
2. Specialty pipe fittings.

1.02 ACTION SUBMITTALS

A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum working pressure 
unless otherwise indicated:

1. Soil, Waste, and Vent Piping:  10-foot head of water.

B. Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand the 
effects of earthquake motions determined according to ASCE/SEI 7. See section 220548 “Vibration and 
Seismic Controls for Plumbing and HVAC Piping and Equipment”

2.02 PIPING MATERIALS

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, 
and joining methods for specific services, service locations, and pipe sizes.

2.03 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings:  ASTM A 888 or CISPI 301.

B. CISPI, Hubless-Piping Couplings:

1. Standards:  ASTM C 1277 and CISPI 310.
2. Description:  Stainless-steel corrugated shield with stainless-steel bands and tightening devices; 

and ASTM C 564, rubber sleeve with integral, center pipe stop.
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2.04 COPPER TUBE AND FITTINGS

A. Copper Type DWV Tube: ASTM B 306, drainage tube, drawn temper.

B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-joint 
fittings.

C. Copper Pressure Fittings:

1. Copper Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint 
fittings. Furnish wrought-copper fittings if indicated.

2. Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, metal-to-
metal seating surfaces, and solder-joint or threaded ends.

D. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.

1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-inch 
maximum thickness unless thickness or specific material is indicated.

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

E. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.

2.05 PVC PIPE AND FITTINGS

A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping 
components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping and "NSF-sewer" 
for plastic sewer piping.

B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.

C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit 
Schedule 40 pipe.

D. Adhesive Primer: ASTM F 656.

E. Solvent Cement: ASTM D 2564.

2.06 SPECIALTY PIPE FITTINGS

A. Transition Couplings:

1. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
2. Unshielded, Non-pressure Transition Couplings:

a. Standard: ASTM C 1173.
b. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear ring 

and corrosion-resistant-metal tension band and tightening mechanism on each end.
c. End Connections: Same size as and compatible with pipes to be joined.
d. Sleeve Materials:
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1) For Cast-Iron Soil Pipes: ASTM C 564, rubber.
2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe 

materials being joined.

3. Shielded, Non-pressure Transition Couplings:

a. Standard: ASTM C 1460.
b. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield 

and corrosion-resistant-metal tension band and tightening mechanism on each end.
c. End Connections: Same size as and compatible with pipes to be joined.

PART 3 - EXECUTION

3.01 EARTH MOVING

A. Comply with requirements for excavating, trenching, and backfilling specified in Section 312000 "Earth 
Moving."

3.02 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.

1. Indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations.

2. Install piping as indicated unless deviations to layout are approved on coordination drawings.

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 
service areas.

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles 
or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

E. Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

I. Install piping to allow application of insulation.
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J. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices specified in 
Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."

K. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, 
bends, and long-sweep bends.

1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of 
flow is from horizontal to vertical.

2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or 
side by side with common drain pipe.

a. Straight tees, elbows, and crosses may be used on vent lines.

3. Do not change direction of flow more than 90 degrees.
4. Use proper size of standard increasers and reducers if pipes of different sizes are connected.

a. Reducing size of waste piping in direction of flow is prohibited.

L. Lay buried building waste piping beginning at low point of each system.

1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place hub ends 
of piping upstream.

2. Install required gaskets according to manufacturer's written instructions for use of lubricants, 
cements, and other installation requirements.

3. Maintain swab in piping and pull past each joint as completed.

M. Install soil and waste and vent piping at the following minimum slopes unless otherwise indicated:

1. Horizontal Sanitary Waste: 1/4” per foot downward in direction of flow. 1/8” per foot is allowable if 
necessitated by site conditions. 

2. Vent Piping: 1/8” per foot down toward vertical fixture vent or toward vent stack.

N. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, 
"Installation of Cast Iron Soil Pipe and Fittings."

O. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."

P. Install aboveground PVC piping according to ASTM D 2665.

Q. Install underground PVC piping according to ASTM D 2321.

R. Plumbing Specialties:

1. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers in sanitary waste gravity-flow piping.

a. Comply with requirements for cleanouts specified in Section 221319 "Sanitary Waste 
Piping Specialties."
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S. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities 
having jurisdiction.

T. Install sleeves for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for sleeves specified in Section 220500 "General Provisions of 
Plumbing and HVAC."

U. Install sleeve seals for piping penetrations of concrete walls and slabs.

1. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve 
Seals for Plumbing Piping."

V. Install escutcheons for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for 
Plumbing Piping."

3.03 JOINT CONSTRUCTION

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook" for compression joints.

B. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813, water-
flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

C. Grooved Joints: Cut groove ends of pipe according to AWWA C606. Lubricate and install gasket over 
ends of pipes or pipe and fitting. Install coupling housing sections, over gasket, with keys seated in 
piping grooves. Install and tighten housing bolts.

D. Plastic, Non-pressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and 
fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 appendixes.
3. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes.

3.04 SPECIALTY PIPE FITTING INSTALLATION

A. Transition Couplings:

1. Install transition couplings at joints of piping with small differences in ODs.
2. In Waste Drainage Piping: [Unshielded] [Shielded], nonpressure transition couplings.

3.05 VALVE INSTALLATION

A. Comply with requirements in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 
"Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for Plumbing Piping," and 
Section 220523.15 "Gate Valves for Plumbing Piping" for general-duty valve installation requirements.
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B. Shutoff Valves:

1. Install shutoff valve on each sewage pump discharge.
2. Install gate or full-port ball valve for piping NPS 2 and smaller.
3. Install gate valve for piping NPS 2-1/2 and larger.

C. Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage pump 
discharge.

3.06 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and 
Seismic Controls for Plumbing and HVAC Piping and Equipment."

B. Comply with requirements for pipe hanger and support devices and installation specified in 
Section 220529 "Hangers and Supports for Plumbing and HVAC Piping and Equipment." 
1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Install individual, straight, horizontal piping runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support 
pipe rolls on trapeze.

4. Base of Vertical Piping: MSS Type 52, spring hangers.

C. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.

D. Support vertical piping and tubing at base and at each floor.

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod 
diameters:

1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.
2. NPS 3: 60 inches with 1/2-inch rod.
3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod.
4. NPS 6 and NPS 8: 60 inches with 3/4-inch rod.
5. NPS 10 and NPS 12: 60 inches with 7/8-inch rod.
6. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to 60 

inches.

G. Install supports for vertical cast-iron soil piping every 15 feet.

H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod 
diameters:
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1. NPS 1-1/4: 72 inches with 3/8-inch rod.
2. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
3. NPS 2-1/2: 108 inches with 1/2-inch rod.
4. NPS 3 and NPS 5: 10 feet with 1/2-inch rod.
5. NPS 6: 10 feet with 5/8-inch rod.
6. NPS 8: 10 feet with 3/4-inch rod.

I. Install supports for vertical copper tubing every 10 feet.

J. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod 
diameters:

1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
2. NPS 3: 48 inches with 1/2-inch rod.
3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
4. NPS 6 and NPS 8: 48 inches with 3/4-inch rod.
5. NPS 10 and NPS 12: 48 inches with 7/8-inch rod.

K. Install supports for vertical PVC piping every 48 inches.

L. Support piping and tubing not listed above according to MSS SP-58 and manufacturer's written 
instructions.

3.07 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join dissimilar 
piping materials.

C. Connect waste and vent piping to the following:

1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required by 
plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but not 
smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller than 
required by plumbing code.

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with 
floor.

5. Equipment: Connect waste piping as indicated.

a. Provide shutoff valve if indicated and union for each connection.
b. Use flanges instead of unions for connections NPS 2-1/2 and larger.

D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.

E. Make connections according to the following unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to 
each piece of equipment.
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2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection 
to each piece of equipment.

3.08 IDENTIFICATION

A. Identify exposed sanitary waste and vent piping.

B. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing and 
HVAC Piping and Equipment."

3.09 FIELD QUALITY CONTROL

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be 
made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after 
roughing-in and before setting fixtures.

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe tests 
specified below and to ensure compliance with requirements.

B. Re-inspection: If authorities having jurisdiction find that piping will not pass test or inspection, make 
required corrections and arrange for re-inspection.

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

D. Test sanitary waste and vent piping according to procedures of authorities having jurisdiction or, in 
absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been altered, 
extended, or repaired.

a. If testing is performed in segments, submit separate report for each test, complete with 
diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent piping 
until it has been tested and approved.

a. Expose work that was covered or concealed before it was tested.

3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders on 
completion of roughing-in.

a. Close openings in piping system and fill with water to point of overflow, but not less than 
10-foot head of water.

b. From 15 minutes before inspection starts to completion of inspection, water level must not 
drop.

c. Inspect joints for leaks.

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled with 
water, test connections and prove they are gastight and watertight.
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a. Plug vent-stack openings on roof and building drains where they leave building. Introduce 
air into piping system equal to pressure of 1-inch wg.

b. Use U-tube or manometer inserted in trap of water closet to measure this pressure.
c. Air pressure must remain constant without introducing additional air throughout period of 

inspection.
d. Inspect plumbing fixture connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained.

6. Prepare reports for tests and required corrective action.

3.10 CLEANING AND PROTECTION

A. Clean interior of piping. Remove dirt and debris as work progresses.

B. Protect sanitary waste and vent piping during remainder of construction period to avoid clogging with dirt 
and debris and to prevent damage from traffic and construction work.

C. Place plugs in ends of uncompleted piping at end of day and when work stops.

D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based latex 
paint.

E. Repair damage to adjacent materials caused by waste and vent piping installation.

3.11 PIPING SCHEDULE

A. Piping system materials are identified in the table below. If more than one material is listed, selection 
from the materials listed is at the Contractor’s option. 

Application Location Size Material Fittings

Sanitary Waste 
and Vent 

Below Grade All PVC Solvent Joint

Sanitary Waste 
and Vent

Above Grade All Cast Iron or 
Copper

No-Hub

Condensate Drain Above Grade All PVC or Copper Solvent Joint

END OF SECTION 221316
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Cleanouts.
2. Miscellaneous sanitary drainage piping specialties.

B. Related Requirements:

1. Section 221316 “Sanitary Waste and Vent Piping”

1.02 SUBMITTALS

A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

PART 2 - PRODUCTS

2.01 ASSEMBLY DESCRIPTIONS

A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF 14 for plastic sanitary waste piping specialty components.

2.02 CLEANOUTS

A. Above Grade Wall Cleanout
1. Provide JR Smith 4422 or approved equal
2. Description: Cast iron caulked spigot ferrule with cast bronze taper thread plug and stainless steel 

round cover and screw.

B. Finished Floor Cleanout
1. Provide JR Smith 4100 or approved equal
2. Description: Cast iron cleanout with extra heavy duty round, adjustable, scoriated, secured nickel 

bronze top, and no-hub outlet, gasket seal bronze plug and flashing clamp for.

C. Outdoor Cleanout
1. Provide JR Smith 4241S or approved equal
2. Description: Cast iron floor level cleanout assembly with heavy duty, round, adjustable, scoriated 

cast iron top, non-tilt tractor cover, gasket seal bronze plug.



Madras ES & Buff ES Improvements Bid Set 

Jefferson County School District September 11, 2023 

SAJ Project No.: 22140B  

  

Morrison-Maierle, Inc. SANITARY WASTE PIPING SPECIALTIES
Bend, OR 221319

2.03 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

A. Open Drains or Hub Drains:

1. Description: Shop or field fabricate from ASTM A 74, Service class, hub-less, cast-iron soil-pipe 
fittings. Include P-trap, riser section; and where required, increaser fitting joined with ASTM C 564 
rubber gaskets.

2. Size: See drawings. If not shown drain shall 2” minimum or one size larger than piping discharging 
to the drain. 

B. Floor-Drain, Trap-Seal Primer Fittings:

1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve 
connection.

2. Size: Same as floor drain outlet with NPS 1/2 side inlet.

C. Floor-Drain, Trap Seal:
1. Barrier type floor drain or sink trap seal device. 
2. IAPMO 7479 and ASSE std. 1072 listed. 

D. Air-Gap Fittings:

1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed 
inlet and outlet piping.

2. Body: Bronze or cast iron.
3. Inlet: Opening in top of body.
4. Outlet: Larger than inlet.
5. Size: Same as connected waste piping and with inlet large enough for associated indirect waste 

piping.

E. Expansion Joints:

1. Standard: ASME A112.6.4.
2. Body: Cast iron with bronze sleeve, packing, and gland.
3. End Connections: Matching connected piping.
4. Size: Same as connected soil, waste, or vent piping.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Install cleanouts in aboveground piping and building drain piping according to the following, unless 
otherwise indicated:

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless larger 
cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.
4. Locate at base of each vertical soil and waste stack.
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B. For floor cleanouts for piping below floors, install cleanout with top flush with finished floor. It shall be the 
responsibility of the plumbing contractor to coordinate the installation of cleanouts with the general 
contractor and floor contractor to ensure that floor cleanouts are properly adjusted so that the top is flush 
and level with finished flooring material. Cleanout covers that are not flush and level with the finished floor 
will be rejected and the plumbing contractor will be required to sawcut or core drill the floor, provide and 
install and new cleanout, coordination installation of new concrete and new finished flooring material.   

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with 
frame and cover flush with finished wall.

D. Coordinate installation of roof flashing assemblies on sanitary stack vents and vent stacks that extend 
through roof with the general contractor or construction manager.

E. Assemble open drain fittings and install with top of hub 2 inches above floor.

F. Install deep-seal traps on floor drains and other waste outlets, if indicated.

G. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.

1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
2. Size: Same as floor drain inlet.

H. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into 
sanitary drainage system.

I. Install expansion joints on vertical stacks and conductors. Position expansion joints for easy access and 
maintenance.

J. Install wood-blocking reinforcement for wall-mounting-type specialties.

K. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is indicated.

3.02 CONNECTIONS

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping installation 
requirements. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.

C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."

D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
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3.03 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent 
damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 221319
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SECTION 224100 – PLUMBING FIXTURES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Plumbing fixtures shown and scheduled on the drawings.

1.02 SUBMITTALS

A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements. 

PART 2 - PRODUCTS

2.01 PLUMBING FIXTURE MANUFACTURERS – The following manufacturers are approved. Fixtures 
and equipment other than those listed in the plumbing fixture schedule must be submitted for 
approval prior to bidding. Only products from the manufacturers listed below will be considered.  
Request for prior approval from manufacturers not listed below will not be considered.

A. DRINKING FOUNTAINS & WATER COOLERS

1. FIXTURES
a. HAWS
b. ELKAY
c. ACORN

B. FLOOR DRAINS & SINKS
1. FIXTURES

a. JR SMITH
b. ZURN
c. JOSAM

2. TRAP SEAL
a. TRAP GUARD
b. JR SMITH

3. TRAP PRIMERS
a. JR SMITH
b. WATTS
c. ZURN
d. SIOUX CHIEF

C. HOSE BIBBS / WALL HYDRANTS
1. WOODFORD
2. WATTS
3. ZURN
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D. INTERCEPTORS
1. JR SMITH
2. ZURN
3. JOSAM

E. LAVATORIES
1. FIXTURES

a. KOHLER
b. AMERICAN STANDARD
c. TOTO

2. CARRIERS AND SUPPORTS
a. JR SMITH
b. ZURN
c. JOSAM

3. FAUCETS
a. MOEN COMMERCIAL
b. SLOAN
c. CHICAGO FACUET

4. PIPING COVERS
a. TRUBRO
b. PLUMMEREX

F. ROOF DRAINS
1. JR SMITH
2. ZURN
3. SIOUX CHEIF

G. STAINLESS STEEL SINKS
1. FIXTURES

a. ELKAY
b. JUST
c. KOHLER

2. FAUCETS
a. MOEN COMMERCIAL
b. T&S BRASS
c. CHICAGO FAUCET

H. STOP VALVES

1. BRASSCRAFT

2. WATTS

3. KINGSTON BRASS

I. THERMOSTATIC MIXING VALVES

1. SYMMONS

2. WATTS

3. LEONARD
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J. UTILITY SINKS & MOP SINKS
1. FIXTURES

a. FIAT
b. MUSTEE
c. KOHLER

2. FAUCETS
a. MOEN COMMERCIAL
b. T&S BRASS
c. CHICAGO FAUCET

3. ACCESSORIES
a. FIAT
b. MUSTEE

K. URINALS
1. FIXTURES

a. KOHLER
b. AMERICAN STANDARD
c. TOTO
d. SLOAN

2. FLUSH VALVES
a. MOEN
b. ZURN
c. SLOAN

3. CARRIERS AND SUPPORTS
a. JR SMITH
b. ZURN
c. JOSAM

L. WATER CLOSETS
1. FIXTURES

a. KOHLER
b. AMERICAN STANDARD
c. TOTO
d. SLOAN

2. FLUSH VALVES
a. MOEN
b. ZURN
c. SLOAN

3. SEATS
a. KOHLER
b. CHURCH
c. OLSONITE

4. CARRIERS AND SUPPORTS
a. JR SMITH
b. ZURN
c. JOSAM
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2.02 GROUT

A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout.

B. Characteristics:  Nonshrink; recommended for interior and exterior applications.

C. Design Mix:  5000-psi, 28-day compressive strength.

D. Packaging:  Premixed and factory packaged.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Install plumbing fixtures level and plumb according to roughing-in drawings.

B. Install floor-mounted water closets on closet flange attachments to drainage piping.

C. Install counter-mounting fixtures in and attached to casework.

D. Install pedestal lavatories on pedestals and secured to wood blocking in wall.

E. Install water-supply piping with stop on each supply to each fixture to be connected to water 
distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  
Install stops in locations where they can be easily reached for operation.

1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with fixture.  
Comply with valve requirements specified in Section 220523 "General-Duty Valves for 
Plumbing Piping."

F. Install tanks for accessible, tank-type water closets with lever handle mounted on wide side of 
compartment.

G. Install toilet seats on water closets.

H. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets 
are not available with required rates and patterns.  Include adapters if required.

I. Install shower flow-control fittings with specified maximum flow rates in shower arms.

J. Install traps on fixture outlets.

1. Exception:  Omit trap on fixtures with integral traps.
2. Exception:  Omit trap on indirect wastes unless otherwise indicated.

K. Install disposer in outlet of each sink indicated to have disposer.  Install switch where indicated 
or in wall adjacent to sink if location is not indicated.

L. Install dishwasher air-gap fitting at each sink indicated to have air-gap fitting.  Install in sink deck.  
Connect inlet hose to dishwasher and outlet hose to disposer.



Madras ES & Buff ES Improvements Bid Set 

Jefferson County School District September 11, 2023 

SAJ Project No.: 22140B  

  

Morrison-Maierle, Inc. PLUMBING FIXTURES
Bend, OR  224100

M. Set bathtubs and shower receptors in leveling bed of cement grout.

N. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of 
accessible lavatories and sinks.  

O. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.  Use 
deep-pattern escutcheons if required to conceal protruding fittings.  

P. Seal joints between plumbing fixtures, counters, floors, and walls using sanitary-type, one-part, 
mildew-resistant silicone sealant.  Match sealant color to fixture color.  

Q. The Plumbing contractor shall furnish a 24V control transformer to all hard wired optical/handsfree 
fixtures. The Plumbing contractor shall coordinate with the electrical contractor to install all line 
and low voltage wiring in compliance with section 260519 “Low-voltage Electrical Power 
Conductors and Cables”, and section 260523 “Control-Voltage Electrical Power Cables”. 

3.02 CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  
Use size fittings required to match fixtures.

B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."

C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and 
Vent Piping."

D. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of 
accessible lavatories and sinks.  

E. All electrical connections shall be coordinated by the plumbing contractor with the electrical 
contractor. 

3.03 ADJUSTING

A. Operate and adjust plumbing fixtures and controls.  Replace damaged and malfunctioning 
fixtures, fittings, and controls.

B. Adjust water pressure at faucets to produce proper flow.

3.04 CLEANING AND PROTECTION

A. After completing installation of plumbing fixtures, inspect and repair damaged finishes.

B. Clean plumbing fixtures, faucets, and other fittings with manufacturers' recommended cleaning 
methods and materials.

C. Provide protective covering for installed plumbing fixtures and fittings.

D. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.
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END OF SECTION 224100
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section describes testing, adjusting, and balancing of air and water systems specified in Division 
23. Work shall generally consist of volume adjustments, speed adjustments, performing tests, 
recording equipment data and measurements, and preparing reports. 

B. Work Provided Under Separate Contract: Owner's Commissioning Provider (CxP) will provide 
testing, adjusting and balancing services. Work will be performed by a NEBB certified TAB 
Contractor. All work will be performed under the direct supervision of a NEBB certified Project 
Supervisor. 

C. Contractor shall provide the following related services: 
1. Incorporate balancing activities in Contractor’s construction schedule. 
2. Attend pre-balancing coordination meeting. 
3. Provide access to the Work. 
4. Incidental labor, facilities, and equipment to assist TAB Contractor in conducting work. 

1.2 RELATED SECTIONS 

A. Section 01 91 03 – General Commissioning Requirements 

B. Section 22 08 00 – Commissioning of Plumbing 

C. Section 23 08 00 – Commissioning of HVAC 

1.3 DEFINITIONS 

A. TAB: Testing, adjusting, and balancing 

B. BAS: Building Automation System. Automatic control system consisting of stand-alone or 
integrated digital controllers used to control HVAC equipment. 

C. NEBB: National Environmental Balancing Bureau 

D. Project Supervisor: Individual employed by TAB Contractor having administrative and technical 
responsibility for work performed under this Section 

1.4 QUALITY ASSURANCE 

A. Contractor shall attend a pre-balancing coordination meeting with the Owner, Engineer, and CxP. 
Meeting agenda shall include: coordination of work between TAB Contractor and Control Contractor, 
balancing procedures, and sequencing and scheduling work.   
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1.5 SEQUENCING 

A. Pre-balancing meeting shall be conducted 30 days prior to start of balancing. 

B. Provide notification in the form of a Pre-TAB Checklist to CxP four weeks prior to each major 
mechanical system ready for balancing. Refer to SUBMITTALS below. Notification of changes in 
scheduled start date shall be made a minimum of 24 hours in advance. If required notification is not 
provided, Contractor shall compensate Owner for additional costs by Contract modification. 

C. Schedule adequate time in the construction schedule as determined by CxP for execution of TAB 
work. TAB work will be performed during normal business hours and be completed prior to 
occupancy. The Owner will be compensated for additional TAB costs caused by the Contractor's 
failure to provide adequate time for TAB work by Contract modification. 

1.6 SUBMITTALS 

A. Pre-TAB Checklist: A Pre-TAB Checklist is included in the Construction Checklists for the project. 
Contractor shall execute checklist and return to Owner’s Authorized Representative once systems 
are ready for testing adjusting and balancing. TAB Contractor will not begin balancing until a fully 
executed checklist is received. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Provide all belts and sheaves for fans as required to meet scheduled fan RPM. Furnish additional 
belts and sheaves to balancer as required for balancer to obtain specified performance 
requirements. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Systems Ready to Balance 
1. CxP and CxP’s TAB Contractor shall verify systems are ready for testing, adjusting, and 

balancing. If systems are found not to be ready for balancing, as described in the Pre-TAB 
Checklist, TAB Contractor will not perform balancing until all deficiencies have been 
corrected.  Retests will be performed after notification from the Contractor that work is 
complete.  If corrective work is not complete and additional testing is required, Contractor 
shall compensate Owner for costs of additional CxP testing sessions by Contract 
modification. 

3.2 BAS CALIBRATION AND TESTING 

A. TAB Contractor will perform tests as described below to determine the following BAS control 
setpoints and control parameters. BAS contractor shall provide all instruction, hardware, and 
software necessary for the TAB contractor to perform work including but not limited to laptop 
computer, interconnecting cables, BAS application software, passwords, and on-site assistance of a 
qualified BAS technician. 
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1. Minimum outside air ventilation parameters to achieve minimum ventilation rates as 
specified and as shown on drawings 

2. Provide a summary report of final BAS control setpoints and parameters in final report. 

3.3 ACCESS TO WORK 

A. Contractor shall provide facilities and access for TAB Contractor to perform work including but not 
limited to: 
1. Keys, security passes, etc. 
2. Lifts where work is more than 12 feet above floor level. 
3. Removal of ceiling tiles, partitions, panels, or other fixed construction necessary for 

completion of TAB work. 

 

END OF SECTION 
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SECTION 230713 - DUCT INSULATION

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes insulating the following duct services:

1. Indoor, Duct Insulation.
2. Fire Rated Duct Insulation.

B. Related Sections:

1. Section 220716 "Plumbing and HVAC Equipment and Piping Insulation."
2. Section 233113 "Metal Ducts" for duct liners.

1.02 ACTION SUBMITTALS

A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements. 

B. Provide floor plan shop drawings showing intended locations of insulation. Exposed ductwork that is to not 
be insulated shall be specifically noted.

1.03 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.04 QUALITY ASSURANCE

A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical 
products according to ASTM E 84, by a testing agency acceptable to authorities having jurisdiction. 
Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, 
with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or 
less.

PART 2 - PRODUCTS

2.01 INSULATION MATERIALS

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation 
Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles for where 
insulating materials shall be applied.
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B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 
ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to 
ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.

F. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with 
ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket. Factory-applied jacket 
requirements are specified in "Factory-Applied Jackets" Article.

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

a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
c. Knauf Insulation.
d. Owens Corning.

G. Jacketed Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. 
Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide insulation with 
factory-applied ASJ. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

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

a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
c. Knauf Insulation.
d. Owens Corning.

2.02 FIRE-RATED INSULATION SYSTEMS

A. Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is tested and 
certified to provide a 1-hour fire rating by an NRTL acceptable to authorities having jurisdiction.

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

a. 3M.
b. CertainTeed Corporation.
c. Johns Manville; a Berkshire Hathaway company.
d. Thermal Ceramics.

http://www.specagent.com/Lookup?ulid=3063
http://www.specagent.com/Lookup?uid=123457048977
http://www.specagent.com/Lookup?uid=123457048979
http://www.specagent.com/Lookup?uid=123457048980
http://www.specagent.com/Lookup?uid=123457048981
http://www.specagent.com/Lookup?ulid=3064
http://www.specagent.com/Lookup?uid=123457048985
http://www.specagent.com/Lookup?uid=123457048987
http://www.specagent.com/Lookup?uid=123457048988
http://www.specagent.com/Lookup?uid=123457048986
http://www.specagent.com/Lookup?ulid=3068
http://www.specagent.com/Lookup?uid=123457048994
http://www.specagent.com/Lookup?uid=123457048990
http://www.specagent.com/Lookup?uid=123457048991
http://www.specagent.com/Lookup?uid=123457048993
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2.03 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation 
to itself and to surfaces to be insulated unless otherwise indicated.

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding 
insulation jacket lap seams and joints.

2.04 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-
19565C, Type II.

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.
1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
4. Color: White.

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: 60 percent by volume and 66 percent by weight.
4. Color: White.

2.05 SEALANTS

A. FSK and Metal Jacket Flashing Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4. Color: Aluminum.

B. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4. Color: White.

2.06 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied 
jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with 
ASTM C 1136, Type I.
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2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C 1136, Type I.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with 
ASTM C 1136, Type II.

2.07 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with 
ASTM C 1136.
1. Width: 3 inches.
2. Thickness: 11.5 mils.
3. Adhesion: 90 ounces force/inch in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 lbf/inch in width.
6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying 
with ASTM C 1136.
1. Width: 3 inches.
2. Thickness: 6.5 mils.
3. Adhesion: 90 ounces force/inch in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 lbf/inch in width.
6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1. Width: 2 inches.
2. Thickness: 3.7 mils.
3. Adhesion: 100 ounces force/inch in width.
4. Elongation: 5 percent.
5. Tensile Strength: 34 lbf/inch in width.

2.08 SECUREMENTS

A. Cupped Head Weld Pins:
1. Material: Low carbon steel.
2. Finish: Copper coated pins with galvanized washer
3. Pin gauge: 12 Ga.  

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.

C. Wire:  0.080-inch nickel-copper alloy.

PART 3 - EXECUTION

3.01 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely 
affect insulation application.
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3.02 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of 
voids throughout the length of ducts and fittings.

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of 
duct system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that 
do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Keep insulation materials dry during application and finishing.

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive 
recommended by insulation material manufacturer.

H. Install insulation with least number of joints practical.

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 
anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from 

point of attachment to supported item to point of attachment to structure. Taper and seal ends at 
attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to insulation 
inserts with adhesive or sealing compound recommended by insulation material manufacturer.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry 
film thicknesses.

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. Secure 

strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to receive self-

sealing lap. Staple laps with outward clinching staples along edge at 4 inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends 
adjacent to duct flanges and fittings.
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L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.

M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to 
thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches 
at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

3.03 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.

1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal 

with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for 
outdoor applications tightly joined to indoor insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing.
4. Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation 
continuously through walls and partitions.

C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire damper 
sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves to match adjacent 
insulation and overlap duct insulation at least 2 inches.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-
resistive joint sealers.

3.04 INSTALLATION OF MINERAL-FIBER INSULATION

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 
percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
3. Install cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts and 

sides of vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 
centerline of duct. Space 3 inches maximum from insulation end joints, and 16 inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each way, 
and 3 inches maximum from insulation joints. Install additional pins to hold insulation tightly 
against surface at cross bracing.
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c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
d. Do not overcompress insulation during installation.
e. Impale insulation over pins and attach speed washers.
f. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface. Cover exposed pins and washers with tape matching insulation facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken 
vapor barrier. Create a facing lap for longitudinal seams and end joints with insulation by removing 
2 inches from one edge and one end of insulation segment. Secure laps to adjacent insulation 
section with 1/2-inch outward-clinching staples, 1 inch o.c. Install vapor barrier consisting of factory- 
or field-applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and 
protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals. 

Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over 
insulation face, along butt end of insulation, and over the surface. Cover insulation face and 
surface to be insulated a width equal to two times the insulation thickness, but not less than 
3 inches.

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At end 
joints, secure with steel bands spaced a maximum of 18 inches o.c.

6. Install insulation on rectangular duct elbows and transitions with a full insulation section for each 
surface. Install insulation on round and flat-oval duct elbows with individually mitered gores cut to fit 
the elbow.

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch-
wide strips of same material used to insulate duct. Secure on alternating sides of stiffener, hanger, 
and flange with pins spaced 6 inches o.c.

3.05 FIRE-RATED INSULATION SYSTEM INSTALLATION

A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and supports to 
maintain a continuous fire rating.

B. Insulate duct access panels and doors to achieve same fire rating as duct.

C. Install firestopping at penetrations through fire-rated assemblies. Fire-stop systems are specified in 
Section 078413 "Penetration Firestopping."

3.06 FINISHES

A. Insulation with ASJ or Other Paintable Jacket Material: Paint jacket with paint system identified below and 
as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the 
completed Work.
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C. Do not field paint outdoor ductwork.

3.07 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections:

1. Inspect ductwork, randomly selected by engineer, by removing field-applied jacket and insulation in 
layers in reverse order of their installation. Extent of inspection shall be limited to one location(s) for 
each duct system defined in the "Duct Insulation Schedule, General" Article.

C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance 
with requirements.

3.08 DUCT INSULATION SCHEDULE, GENERAL

A. Duct insulation shall not be installed on indoor supply or return ductwork that is exposed to view in a 
normally occupied and conditioned space unless otherwise indicated on the drawings.  

B. Insulation materials and thicknesses for ductwork are identified in the table below. If more than one 
material is listed for an application, selection from materials listed is at the Contractor's option. Ductwork 
that is not listed below or is exposed to view shall not be insulated. 

Location Application Insulation Type Installed    R-
Value **

Vapor Barrier Factory 
Installed 

Jacket Type

Indoor Supply Mineral-Fiber 
Blanket

6 YES FSK

Indoor Exhaust* Mineral-Fiber 
Blanket

12 YES FSK

Indoor Type I Kitchen 
Exhaust

Fire-rated 
Insulation 
Systems

NA NO FSK

Unconditioned 
Space 

Supply, Return 
& Exhaust

Mineral-Fiber 
Board

12 YES FSK
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*Indoor Exhaust Ductwork shall be insulated from the penetration of the building envelope to 10ft upstream 
of a backdraft of shutoff damper.   

** All above values are a minimum and shall be superseded by more stringent currently adopted Energy or 
Mechanical Code.

END OF SECTION 230713
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SECTION 23 08 00 - COMMISSIONING OF HVAC 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes Commissioning activities required for work of Division 23 Sections including but not 
limited to construction checks, equipment start-up, functional testing, and operator training. 

1. Comply with Section 01 91 13 – General Commissioning Requirements for Commissioning 
activities for Division 23 work. 

1.2 SEQUENCING 

A. Provide written notification to Commissioning Provider (CxP) in advance of significant project 
dates as directed and as listed below. 
1. Two weeks prior to start-up of air handling units, air-conditioning units, exhaust fans 
2. Four weeks prior to installation of lay-in ceiling tiles or other partial concealment of 

equipment to be commissioned 
3. Four weeks prior to any system ready for balancing 

1.3 SUBMITTALS 

A. Provide control system custom software, hardware, and technical manuals as necessary for 
development of Commissioning activities. Control system submittals include but are not limited to 
operating sequences, point database, workstation remote access, on-site custom 
programming/editing software, and programming and operations manual as necessary for 
development of Commissioning activities. Submit a minimum of 12 weeks prior to equipment start-
up. 

B. Provide submittals of systems being commissioned to Owner’s Authorized Representative as 
required by Section 01 91 13. 

C. Provide electronic copies (or hard copies where appropriate) of control system final configuration 
parameters, programs, databases, files, and electrical data as necessary to reconfigure and/or 
replace control components upon device failure. 

D. Contractor to provide electronic copies of work products and other items as specified to support 
development of Commissioning documents. Refer to Section 01 91 13 for specific submittal 
requirements. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Provide all necessary control hardware, software, and temporary licenses to enable 
Commissioning Provider to conduct activities and to fully access any electronic control systems 
furnished for this project. Commissioning Provider’s laptop computer may be used for access if 
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software and hardware systems provided are compatible with existing computer configuration, 
otherwise furnish laptop computer where required for duration of project. 

B. Provide minimum of two HVAC control operator interface sites for both on-site and remote access 
as described below: 
1. Commissioning Provider Access Functions: Review and modification of control 

programming, monitoring of control system operations, review and modification of software 
database, setup, and monitoring trend data in tabular and graphical formats. 

2. Remote Access: Remote access using Internet and shall include all functions described 
above. 

3. Provide credentials for Commissioning Provider. Security access level shall be suitable to 
perform necessary commissioning functions. 

4. Provide labor required to install hardware and software on personal computers at 
Commissioning Provider’s office.  Software will be manufacturer’s most recent version and 
will be compatible with the CxP’s personal computers. Provide Commissioning Provider 
with two hours training after fully functional remote access is established. 

PART 3 - EXECUTION 

3.1 FIELD QUALITY CONTROL 

A. Manufacturer's Field Services: Manufacturer's Representative to execute Construction Checklists 
and perform operational training as specified in Division 23 including the following systems: 
1. Packaged Air Handlers 
2. Makeup Air Units 
3. Variable Frequency Drives 
4. Building Automation System 

3.2 CONSTRUCTION CHECKLISTS 

A. Contractor shall execute as required by Section 01 91 13. Construction Checklists for each system 
commissioned will be prepared by Commissioning Provider during construction.  

3.3 CONTROL VERIFICATION REPORTS 

A. Building Automation System: BAS control contractor shall perform verification of the function and 
performance of control hardware and software.  Provide verification report demonstrating proper 
system installation and operation. Verification report shall include the following: 
1. Network Communication: Verify that all network devices properly communicate on network.  

Verify communication speed and reliability is acceptable. 
2. Input and Output Verification:   

a. Verify that all input and output points are indicating properly. Verification tests shall 
be “end-to-end,” meaning field measurement to workstation graphic display value.  

b. Calibrate all analog inputs. Acceptance accuracy shall be as specified for product 
accuracy. Repair or replace all devices that do not conform to specified accuracy. 

c. Operate all analog outputs from 0% to 100% of operating range. Verify that controlled 
device operates over the entire output range and that maximum and minimum 
operating conditions are achieved.   

d. Valves and dampers shall close fully and provide tight shutoff. Leakage rates shall 
not exceed specified values. 

e. Verify that all digital outputs operate controlled devices. 
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3. Sequence of Operation Verification: Systematically verify automatic control sequence of 
operation functions in field after installation is complete. Verification shall include: 
a. Time scheduling. 
b. Operating modes. 
c. Tune and adjust control loops and control sequences to optimize efficiency and 

performance. Control loops shall be stable and maintain desired setpoints.    
4. Trending: Confirm trending utilities storage of operating data as required to verify operation 

and performance of control modes, sequence, and loops. Meet with Owner and CxP to 
review configuration, parameter interval, and duration prior to trend setup.  

5. Operator Interface: Review function of operator interface. Confirm that graphic operator 
interface accurately depicts as-constructed system configuration and that all required 
content is displayed and functions as intended.  

6. Alarms: Confirm alarm utilities are configured as required, alarm conditions are displaying in 
alarm logs and on graphic displays, and provide annunciation and reporting as required. 
Meet with Owner and CxP to review configuration parameters prior to alarm utility setup. 

7. Coordination: Assist balancing contractor with development of control setpoints and 
parameters as specifically indicated or otherwise required to provide Sequence of 
Operation. Setpoints would include but would not be limited to actuator positions required to 
provide minimum ventilation rates, supply air pressure setpoints for variable air volume air 
distribution systems, and terminal unit calibration parameters. 

8. Controls Verification Report: After system operation is completely verified, provide written 
certification to Owner that systems have been fully tested, are operating according to 
specifications, and ready for functional testing. Include documentation to the 
Commissioning Provider detailing verification results. Report shall include: 
a. Updated control construction drawings and equipment data that incorporates all 

changes made during construction. 
b. Printed as-built control code. 
c. Printed point data base. 
d. Input/Output Verification Log: Submit point verification log including point 

identification, control system readout value, verification measurement, and required 
calibration offset where applied. 

e. Sequence of Operation Verification: Submit verification test report listing complete 
text of control sequence and test results. Verify all specified control sequences.  

f. Trend Logs: Submit printed trend reports for the following: 

1) Time schedules. Seven-day log demonstrating that equipment operates according 
to programmed time schedules. 

2) Automatic control sequences. Trends shall be set-up as follows: 

a) Analog Control: Points that modulate over time shall be sampled at 
appropriate intervals and durations to demonstrate proper operating 
sequences. For example, a discharge temperature control loop would 
require trending during the morning warm-up mode and normal daytime 
operation mode. Each trend shall include all measured variables, control 
output signal, actual output signal, and controlled variable. 

b) Digital Control: Dual-state control or monitoring points shall be recorded as 
COV (+) or change of value meaning that the changed parameter only 
needs to be recorded after the value changes from its previous state. A 
minimum of one week of samples shall be provided to properly demonstrate 
equipment cycles, modes, and schedules. 

g. Include trend graphs as described below: 

1) Lines shall be labeled and shall be distinguishable from each other by using either 
different line types, or different line colors. 

2) Indicate engineering units of the y-axis values; e.g., degrees F., inches w.g., Btu/lb, 
percent wide open, etc. 

3) The y-axis scale shall be chosen so that all trended values are in a readable range. 
Do not mix trended values on one graph if their unit ranges are incompatible. 
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4) All points trended for one HVAC subsystem; e.g., air handling unit, chilled water 
system, etc. shall be trended during the same trend period. 

5) Each graph shall be clearly labeled with HVAC subsystem title, date, and times. 
h. List of incomplete work. 

9. Demonstration: Demonstrate operation of control system to Engineer, Commissioning 
Provider, and Owner including: 
a. Menu functions. 
b. Point overrides. 
c. Control loop response after point modification. 
d. Alarm response time. 

3.4 FUNCTIONAL TESTING 

A. Contractor shall assist Commissioning Provider with functional testing as required by Section 01 91 
13. Functional Test Plans for each system being commissioned will be prepared by Commissioning 
Provider during construction and will generally include a rigorous verification of instrument 
calibration, equipment performance, packaged equipment control system operations, automatic 
control sequence of operations, fire and life safety sequences, and operator interface functions. 
Commissioning Provider will supervise and document functional testing. Contractor shall provide 
qualified technicians to assist Commissioning Provider during on-site testing and perform the 
following functions. 
1. Operate equipment and systems as necessary to conduct testing. 
2. Manipulate control parameters to simulate test conditions as detailed in Functional Test 

Plans. 
3. Access control programming and database as required to verify control configuration or to 

correct observed deficiencies. 
4. Create graphic displays and/or trend report as required to document test results. 
5. Provide proprietary hardware and software as needed to interface with manufacturer’s 

packaged control systems. 

B. Labor required for retesting due to failure of equipment, or systems not performing in accordance 
with Contract Documents shall be provided at no additional cost to Owner. 

3.5 SCHEDULE OF SYSTEMS BEING COMMISSIONED 

A. Commission systems and equipment listed below, including associated equipment, piping, 
ductwork, and control systems. 

B. HVAC Systems: All HVAC systems, equipment, and controls 

 

END OF SECTION 
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SECTION 230900 - HVAC CONTROLS

PART 1 - GENERAL

1.1 SUMMARY

A. The school district has hired Alliant Mechanical as a third-party controls contractor to specify, install, 
and program all new controls systems within the school. The mechanical contractor shall coordinate 
mechanical equipment installation with the controls contractor as necessary for a fully functioning 
system. See additional specification sections from controls contractor for additional information. The 
controls contractor shall submit shop drawings as specified in section 1.2 of this specification to the 
Engineer and Owner for review prior to procurement or installation of any control components.

1.2 SUBMITTALS

A. See Section 220000 “General Requirements of Plumbing and HVAC for additional submittal 
requirements.

B. Product Data: For each control device.

C. Shop Drawings:

1. Schematic drawings for each controlled HVAC system indicating the following:

1. I/O points labeled with point names shown. Indicate instrument range, normal 
operating set points, and alarm set points. Indicate fail position of each damper and 
valve, if included in Project.

2. I/O listed in table format showing point name, type of device, manufacturer, model 
number, and cross-reference to product data sheet number.

3. A graphic showing location of control I/O in proper relationship to HVAC system.
4. Wiring diagram with each I/O point having a unique identification and indicating labels 

for all wiring terminals.
5. Unique identification of each I/O that shall be consistently used between different 

drawings showing same point.
6. Elementary wiring diagrams of controls for HVAC equipment motor circuits including 

interlocks, switches, relays and interface to DDC controllers.
7. Narrative sequence of operation.
8. Graphic sequence of operation, showing all inputs and output logical blocks.

2. DDC system network riser diagram indicating the following:

1. Each device connected to network with unique identification for each.
2. Interconnection of each different network in DDC system.
3. For each network, indicate communication protocol, speed and physical means of 

interconnecting network devices, such as copper cable type, or optical fiber cable 
type. Indicate raceway type and size for each.

4. Each network port for connection of an operator workstation or other type of operator 
interface with unique identification for each.
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3. DDC system electrical power riser diagram indicating the following:

1. Each point of connection to field power with requirements 
(volts/phase//hertz/amperes/connection type) listed for each.

2. Each control power supply including, as applicable, transformers, power-line 
conditioners, transient voltage suppression and high filter noise units, DC power 
supplies, and UPS units with unique identification for each.

3. Each product requiring power with requirements 
(volts/phase//hertz/amperes/connection type) listed for each.

4. Power wiring type and size, race type, and size for each.

4. Monitoring and control signal diagrams indicating the following:

1. Control signal cable and wiring between controllers and I/O.
2. Point-to-point schematic wiring diagrams for each product.
3. Control signal tubing to sensors, switches and transmitters.
4. Process signal tubing to sensors, switches and transmitters.

5. Color graphics indicating the following:

1. Itemized list of color graphic displays to be provided.
2. For each display screen to be provided, a true color copy showing layout of pictures, 

graphics and data displayed.
3. Intended operator access between related hierarchical display screens.

1.3 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include 
the following:

1. Project Record Drawings of as-built versions of submittal Shop Drawings provided in 
electronic PDF format.

2. As-built versions of submittal Product Data.
3. Names, addresses, e-mail addresses and 24-hour telephone numbers of Installer and 

service representatives for DDC system and products.
4. Operator's manual with procedures for operating control systems including logging on 

and off, handling alarms, producing point reports, trending data, overriding computer 
control and changing set points and variables.

5. Backup copy of graphic files, programs, and database on electronic media such as 
DVDs.

6. List of recommended spare parts with part numbers and suppliers.
7. Complete original-issue documentation, installation, and maintenance information for 

furnished third-party hardware including computer equipment and sensors.
8. Complete original-issue copies of furnished software, including operating systems, 

custom programming language, operator workstation software, and graphics software.
9. Licenses, guarantees, and warranty documents.
10. Recommended preventive maintenance procedures for system components, including 

schedule of tasks such as inspection, cleaning, and calibration; time between tasks; 
and task descriptions.
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11. Owner training materials

1.4 TESTING AND BALANCING

A. The temperature control contractor shall have a technician present at the jobsite during testing and 
balancing of the HVAC systems to assist with making adjustment to the system. 

1.5 COMMISSIONING

A. The temperature control contractor shall have a technician present at the jobsite during 
Commissioning of the HVAC systems. 

END OF SECTION 230900
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SECTION 231123 - FACILITY NATURAL-GAS PIPING

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Pipes, tubes, and fittings.
2. Piping specialties.
3. Piping and tubing joining materials.
4. Manual gas shutoff valves.
5. Dielectric unions.
6. Labeling and Identifying

1.02 SUBMITTALS

A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

1.03 INFORMATIONAL SUBMITTALS

A. Welding certificates.

1.04 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.05 QUALITY ASSURANCE

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

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel 
Code.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application.
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PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Minimum Operating-Pressure Ratings:

1. Piping and Valves:  100 psig minimum unless otherwise indicated.
2. Service Regulators:  100 psig minimum unless otherwise indicated. 

B. Natural-Gas System Pressure within Buildings: More than 0.5 psig but not more than 2 psig.

2.02 PIPES, TUBES, AND FITTINGS

A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket welding.
3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.

2.03 PIPING SPECIALTIES

A. Flexible Piping Joints:

1. Approved for Natural Gas service.
2. Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket.
3. Minimum working pressure of 250 psig and 250 deg F operating temperature.
4. Threaded-end connections to match equipment connected and shall be capable of minimum 3/4-inch 

misalignment.
5. Maximum 12-inch length for natural gas lines.

B. Appliance Flexible Connectors:

1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24.
2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.
3. Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75.
4. Corrugated stainless-steel tubing with polymer coating.
5. Operating-Pressure Rating: 0.5 psig.
6. End Fittings: Zinc-coated steel.
7. Threaded Ends: Comply with ASME B1.20.1.
8. Maximum Length: 72 inches

C. Y-Pattern Strainers:

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
2. End Connections: Threaded ends for NPS 2 and smaller.
3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 percent free area.
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4. CWP Rating: 125 psig.

D. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free 
area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

2.04 JOINING MATERIALS

A. Joint Compound and Tape: Suitable for natural gas.

B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and 
chemical analysis of steel pipe being welded.

C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with AWS A5.8/A5.8M. Brazing 
alloys containing more than 0.05 percent phosphorus are prohibited.

2.05 MANUAL GAS SHUTOFF VALVES

A. General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.

1. CWP Rating:  125 psig.
2. Threaded Ends: Comply with ASME B1.20.1.
3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.
4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1 inch and 

smaller.
6. Service Mark: Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently marked on valve body.

B. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

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

a. A.Y. McDonald Mfg. Co.
b. Apollo Valves; Conbraco Industries, Inc.
c. BrassCraft Manufacturing Co.; a Masco company.

2. Body: Bronze, complying with ASTM B 584.

3. Ball: Chrome-plated bronze.
4. Stem: Bronze; blowout proof.
5. Seats: Reinforced TFE; blowout proof.
6. Packing: Threaded-body packnut design with adjustable-stem packing.
7. Ends: Threaded.
8. CWP Rating: 600 psig.
9. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities having 

jurisdiction.

http://www.specagent.com/Lookup?ulid=3313
http://www.specagent.com/Lookup?uid=123457080025
http://www.specagent.com/Lookup?uid=123457080026
http://www.specagent.com/Lookup?uid=123457080028
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10. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

2.06 PRESSURE REGULATORS

A. General Requirements:

1. Single stage and suitable for natural gas.
2. Steel jacket and corrosion-resistant components.
3. Elevation compensator.
4. End Connections: Threaded for regulators NPS 2 and smaller.

B. Line Pressure Regulators: Comply with ANSI Z21.80.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 

may be incorporated into the Work include, but are not limited to the following:
a. American Meter Company.
b. Fisher Control Valves & Instruments; a brand of Emerson Process Management.

2. Body and Diaphragm Case: Cast iron or die-cast aluminum.
3. Springs: Zinc-plated steel; interchangeable.
4. Diaphragm Plate: Zinc-plated steel.
5. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
6. Orifice: Aluminum; interchangeable.
7. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
8. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, and no 

pressure sensing piping external to the regulator.
9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent of 

design discharge pressure at shutoff.
10. Overpressure Protection Device: Factory mounted on pressure regulator.
11. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not connected to vent 

piping.
12. Maximum Inlet Pressure:  125 psig.

C. Appliance Pressure Regulators: Comply with ANSI Z21.18.

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

a. Maxitrol Company.

2. Body and Diaphragm Case: Die-cast aluminum.
3. Springs: Zinc-plated steel; interchangeable.
4. Diaphragm Plate: Zinc-plated steel.
5. Seat Disc: Nitrile rubber.
6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
7. Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint finish.
8. Regulator may include vent limiting device, instead of vent connection, if approved by authorities having 

jurisdiction.
9. Maximum Inlet Pressure:  2 psig.

http://www.specagent.com/Lookup?ulid=3324
http://www.specagent.com/Lookup?uid=123457080052
http://www.specagent.com/Lookup?uid=123457080056
http://www.specagent.com/Lookup?ulid=3325
http://www.specagent.com/Lookup?uid=123457080062
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2.07 DIELECTRIC UNIONS

A. Dielectric Unions:

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

a. A.Y. McDonald Mfg. Co.
b. Watts; a Watts Water Technologies company.
c. Zurn Industries, LLC.

2. Description:

a. Standard: ASSE 1079.
b. Pressure Rating:  125 psig minimum at 180 deg F.
c. End Connections: Solder-joint copper alloy and threaded ferrous.

2.08 LABELING AND IDENTIFYING

A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for marking and 
identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a 
description of utility, with metallic core encased in a protective jacket for corrosion protection, detectable by metal 
detector when tape is buried up to 30 inches deep; colored yellow.

PART 3 - EXECUTION

3.01 OUTDOOR PIPING INSTALLATION

A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.

B. Install underground, natural-gas piping buried at least 36 inches below finished grade. Comply with requirements 
in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.

1. If natural-gas piping is installed less than 36 inches below finished grade, install it in containment conduit.

C. Paint exposed natural gas piping with two coats of rust inhibiting paint - coordinate color with owner. 

D. Install underground, PE, natural-gas piping according to ASTM D 2774.

E. Install fittings for changes in direction and branch connections.

F. Install pressure gage downstream from each service regulator. Pressure gages are specified in Section 230519 
"Meters and Gages for HVAC Piping."

http://www.specagent.com/Lookup?ulid=3331
http://www.specagent.com/Lookup?uid=123457080013
http://www.specagent.com/Lookup?uid=123457080014
http://www.specagent.com/Lookup?uid=123457080017
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3.02 INDOOR PIPING INSTALLATION

A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.

B. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of 
construction, to allow for mechanical installations.

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel 
to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F. Locate valves for easy access.

G. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.

H. Install piping free of sags and bends.

I. Install fittings for changes in direction and branch connections.

J. Verify final equipment locations for roughing-in.

K. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in 
requirements.

L. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter outlets. 
Locate where accessible to permit cleaning and emptying. Do not install where condensate is subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. Use nipple a 
minimum length of 3 pipe diameters, but not less than 3 inches long and same size as connected pipe. 
Install with space below bottom of drip to remove plug or cap.

M. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to 
outdoors and terminate with weatherproof vent cap.

N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor 
channels unless indicated to be exposed to view.

O. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.

P. Connect branch piping from top or side of horizontal piping.

Q. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.
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R. Do not use natural-gas piping as grounding electrode.

S. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.

T. Install pressure gage upstream and downstream from each line regulator. Pressure gages are specified in 
Section 230519 "Meters and Gages for HVAC Piping."

U. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified 
in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

V. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals 
specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

W. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."

3.03 VALVE INSTALLATION

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing or copper 
connector.

B. Install underground valves with valve boxes.

C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and 
testing.

D. Install earthquake valves aboveground outside buildings according to listing.

3.04 PIPING JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs.

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

C. Threaded Joints:

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
2. Cut threads full and clean using sharp dies.
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use 

pipe sections that have cracked or open welds.

D. Welded Joints:

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
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2. Bevel plain ends of steel pipe.
3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where 

damage to coating occurs during construction.

3.05 HANGER AND SUPPORT INSTALLATION

A. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices specified in 
Section 230548 "Vibration and Seismic Controls for HVAC."

B. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for 
HVAC Piping and Equipment."

C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:

1. NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8 inch.
2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8 inch.
3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8 inch.

D. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum spacing and minimum 
rod sizes:

1. NPS 3/8: Maximum span, 48 inches; minimum rod size, 3/8 inch.
2. NPS 1/2: Maximum span, 72 inches; minimum rod size, 3/8 inch.
3. NPS 3/4 and Larger: Maximum span, 96 inches; minimum rod size, 3/8 inch.

3.06 CONNECTIONS

A. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of 
the circuit powering the appliance according to NFPA 70.

B. Install piping adjacent to appliances to allow service and maintenance of appliances.

C. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 72 inches of each 
gas-fired appliance and equipment. Install union between valve and appliances or equipment.

D. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each 
appliance.

3.07 LABELING AND IDENTIFYING

A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for piping and valve 
identification.

3.08 FIELD QUALITY CONTROL

A. Test, inspect, and purge natural gas according to NFPA 54 and the International Fuel Gas Code and authorities 
having jurisdiction.
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B. Natural-gas piping will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

3.09 PIPING SCHEDULE

A. Piping system materials are identified in the table below. 

Application Location Size Material Fittings

Outdoor Natural Gas 
Piping

Above Grade ½” to 2” Steel Threaded, Malleable Iron

Outdoor Natural Gas 
Piping

Above Grade 2-1/2” and 
larger

Steel Welded, Wrought-Steel

Indoor Natural Gas 
Piping

Above Grade ½” to 2” Steel Threaded, Malleable Iron

Indoor Natural Gas 
Piping

Above Grade 2-1/2” and 
larger

Steel Welded, Wrought-Steel

* Corrugated stainless-steel tubing with mechanical fittings shall only be used for branch piping serving a single appliance and 
shall be limited to 10’ total length maximum. 

3.10 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

A. Valves for pipe sizes NPS 2 and smaller at service meter shall be the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.

B. Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.

C. Valves in branch piping for single appliance shall be the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.

END OF SECTION 231123
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SECTION 233113 - METAL DUCTS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Rectangular ducts and fittings.
2. Round ducts and fittings.
3. Sheet metal materials.
4. Sealants and gaskets.
5. Acoustic Liner.
6. Hangers and supports.
7. Seismic-restraint devices.

B. Related Sections:
1. Section 220529 “Hangars and Supports for Plumbing and HVAC Piping and Equipment.”
2. Section 220548 “Vibration and Seismic Controls for Plumbing and HVAC Piping and 

Equipment”
3. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 

balancing requirements for metal ducts.
4. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-mounting 

access doors and panels, turning vanes, and flexible ducts.

C. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in 
ANSI/ASHRAE 62.1.

1.02 SUBMITTALS

A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

1.03 QUALITY ASSURANCE

A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and System Start-up."

B. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC 
System Construction and Insulation."
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PART 2 - PRODUCTS

2.01 RECTANGULAR DUCTS AND FITTINGS

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure 
class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions 
in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and 
fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible."

2.02 ROUND DUCTS AND FITTINGS

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure 
class unless otherwise indicated.

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, 
applicable sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

1. Transverse Joints in Ducts Larger Than 24 in Diameter: Flanged.

C. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical 
Tees," for static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible."

2.03 SHEET METAL MATERIALS

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible" for acceptable materials, material thicknesses, and duct construction 
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methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller 
marks, stains, discolorations, and other imperfections.

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation:  G90.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

C. Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts.

D. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the "Duct 
Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B, No. 2D, No. 3, 
or No. 4 as indicated in the "Duct Schedule" Article.

E. Aluminum Sheets: Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for concealed 
ducts, and standard, one-side bright finish for duct surfaces exposed to view.

F. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and 
galvanized.

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, 
isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

G. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches.

2.04 SEALANT AND GASKETS

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets 
shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when 
tested according to UL 723; certified by an NRTL.

B. Water-Based Joint and Seam Sealant:

1. Application Method: Brush on.
2. Solids Content: Minimum 65 percent.
3. Shore A Hardness: Minimum 20.
4. Water resistant.
5. Mold and mildew resistant.
6. VOC: Maximum 75 g/L (less water).
7. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
8. Service: Indoor or outdoor.
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, 

or aluminum sheets.

C. Flanged Joint Sealant: Comply with ASTM C 920.

1. General: Single-component, acid-curing, silicone, elastomeric.
2. Type: S.
3. Grade: NS.
4. Class: 25.
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5. Use: O.
6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24).
7. Sealant shall comply with the testing and product requirements of the California Department of 

Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various 
Sources Using Small-Scale Environmental Chambers."

D. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

E. Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be rated 
for10-inch wg static-pressure class, positive or negative.

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and 

fitting spigots.

2.05 ACOUSTIC LINER

A. General: The liner shall meet the Life Safety Standards as established by NFPA 90A and 90B, FHC 
25/50 and Limited Combustibility and the airstream surface coating should contain an immobilized, 
EPA-registered, antimicrobial agent so it will not support microbial growth as tested in accordance 
with ASTM G 21 and G 22. 

B. Performance: The duct liner shall conform to the requirements of ASTM C 1071, with an NRC not less 
than 0.75 as tested per ASTM C 423 using a Type “A” mounting, and a thermal conductivity no higher 
than .16 Btu�in/(hr�ft2�°F) at 75° mean temperature.

2.06 HANGERS AND SUPPORTS

A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with 
threads painted with zinc-chromate primer after installation.

C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger 
Sizes for Round Duct."

D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

F. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolts 
designed for duct hanger service; with an automatic-locking and clamping device.

G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct 
materials.

H. Trapeze and Riser Supports:



Madras ES & Buff ES Improvements Bid Set 

Jefferson County School District September 11, 2023 

SAJ Project No.: 22140B  

  

Morrison-Maierle, Inc. METAL DUCTS
Bend, OR 233113

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

PART 3 - EXECUTION

3.01 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. 
Indicated duct locations, configurations, and arrangements were used to size ducts and calculate 
friction loss for air-handling equipment sizing and for other design considerations. Install duct systems 
as indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings.

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
unless otherwise indicated.

C. Install ducts in maximum practical lengths.

D. Install ducts with fewest possible joints.

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch 
connections.

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to 
building lines.

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building.

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures.

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, 
cover the opening between the partition and duct or duct insulation with sheet metal flanges of same 
metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 inches.

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers. Comply 
with requirements in Section 233300 "Air Duct Accessories" for fire and smoke dampers.

L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. Comply 
with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct 
Cleanliness for New Construction Guidelines."
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3.02 INSTALLATION OF EXPOSED DUCTWORK

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use two-part 
tape sealing system.

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When welding 
stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the 
welds to remove discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers 
and supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these requirements.

3.03 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD EXHAUST 
DUCT

A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and 
sloped a minimum of 2 percent to drain grease back to the hood.

B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals of 20 
feet in horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings. Locate 
access panel on top or sides of duct a minimum of 1-1/2 inches from bottom of duct.

C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and authorities 
having jurisdiction.

3.04 DUCT SEALING

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" 
Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

B. Seal ducts at a minimum to the following seal classes according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible":

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
2. Outdoor, Supply-Air Ducts: Seal Class A.
3. Outdoor, Exhaust Ducts: Seal Class C.
4. Outdoor, Return-Air Ducts: Seal Class C.
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal 

Class B.
6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal 

Class A.
7. Unconditioned Space, Exhaust Ducts: Seal Class C.
8. Unconditioned Space, Return-Air Ducts: Seal Class B.
9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class C.
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10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal 
Class B.

11. Conditioned Space, Exhaust Ducts: Seal Class B.
12. Conditioned Space, Return-Air Ducts: Seal Class C.

3.05 INSTALLATION OF ACOUTIC LINER

A. Liner shall be adhered to the sheet metal with full coverage of an approved adhesive that conforms to 
ASTM C 916, and all exposed leading edges and transverse joints shall be coated with an approved 
adhesive and shall be neatly butted without gaps. Shop or field cuts shall be liberally coated with an 
approved adhesive.

B. Metal nosings shall be securely installed over transversely oriented liner edges facing the airstream at 
forward discharge and at any point where lined duct is preceded by unlined duct.

C. Acoustic liner shall be additionally secured with mechanical fasteners spaced per the manufacturer’s 
recommendations. The pin length should be such as to hold the material firmly in place with minimum 
compression of the material.

D. Acoustic liner shall be installed in all rectangular supply and ductwork within 10’ of any fan or fan 
powered equipment. 

E. Acoustic liner shall be installed in all rectangular transfer ductwork. 

F. Acoustic liner shall be installed in ductwork as indicated on the plans. 

G. The dimensions of ductwork listed on the plans indicates the clear width and height. Duct sizes shall 
be increased to accommodate the thickness of the liner.    

3.06 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, 
"Hangers and Supports."

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 
appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs 

more than 4 inches thick.
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick.
5. Do not use powder-actuated concrete fasteners for seismic restraints.

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for 
Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each 
elbow and within 48 inches of each branch intersection.

D. Hangers Exposed to View: Threaded rod and angle or channel supports.
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E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, 
sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.

F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and 
shear capacities appropriate for supported loads and building materials where used.

3.07 SEISMIC-RESTRAINT-DEVICE INSTALLATION

A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic 
forces required by applicable building codes. Comply with SMACNA's "Seismic Restraint Manual: 
Guidelines for Mechanical Systems." And ASCE/SEI 7.

3.08 CONNECTIONS

A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct 
Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet 
and inlet, and terminal unit connections.

3.09 START UP

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for 
HVAC."

3.10 DUCT SCHEDULE

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:

B. Supply Ducts:

1. Ducts Connected to Constant-Volume Air-Handling Units:

a. Pressure Class: Positive 2-inch wg.
b. Minimum SMACNA Seal Class:  C.
c. SMACNA Leakage Class for Rectangular:  16.
d. SMACNA Leakage Class for Round and Flat Oval: 8.

2. Ducts Connected to Equipment Not Listed Above:

a. Pressure Class: Positive 2-inch wg.
b. Minimum SMACNA Seal Class:  C.
c. SMACNA Leakage Class for Rectangular:  16.
d. SMACNA Leakage Class for Round and Flat Oval:  8.

C. Return Ducts:
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1. Ducts Connected to Air-Handling Units:

a. Pressure Class: Positive or negative 2-inch wg.
b. Minimum SMACNA Seal Class:  C.
c. SMACNA Leakage Class for Rectangular:  16.
d. SMACNA Leakage Class for Round and Flat Oval:  8.

2. Ducts Connected to Equipment Not Listed Above:

a. Pressure Class: Positive or negative 2-inch wg.
b. Minimum SMACNA Seal Class:  C.
c. SMACNA Leakage Class for Rectangular:  16.
d. SMACNA Leakage Class for Round and Flat Oval:  6.

D. Exhaust Ducts:

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

a. Pressure Class: Negative 2-inch wg.
b. Minimum SMACNA Seal Class:  C if negative pressure, and A if positive pressure.
c. SMACNA Leakage Class for Rectangular:  16.
d. SMACNA Leakage Class for Round and Flat Oval:  8.

2. Ducts Connected to Air-Handling Units:

a. Pressure Class: Positive or negative 3-inch wg.
b. Minimum SMACNA Seal Class:  B if negative pressure, and A if positive pressure.
c. SMACNA Leakage Class for Rectangular:  8.
d. SMACNA Leakage Class for Round and Flat Oval:  4.

3. Ducts Connected to Commercial Type I Kitchen Hoods: Comply with NFPA 96.

a. Grease Duct Serving Type I Hood: 
1)Shall be constructed of steel having a minimum thickness of 0.0575 inch (No. 16 

gage) or stainless steel not less than 0.0450 inch (No. 18 gage) in thickness OR
2)Factory-built commercial kitchen grease ducts listed and labeled in accordance with 

UL 1978 and installed in accordance with the International Mechanical Codes 
(most recent version), section 30 4. 1.

b. Pressure Class: Positive or negative 4-inch wg.
c. Airtight/Watertight.
d. Access Hatches as required by
e. Other Requirements:

1) Contractor is required to follow all requirements as outlined in the International 
Mechanical Code (most recent version), section 506 “Commercial Kitchen 
Ventilation System Ducts and Exhaust Equipment”

4. Ducts Connected to Commercial Type II Kitchen Hoods:  Comply with NFPA 96.

a. Type 304, stainless-steel.
b. Exposed to View:  No. 4 finish.
c. Concealed:  No. 2D finish.
d. Welded seams and flanged joints with watertight EPDM gaskets.
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e. Pressure Class: Positive or negative 2-inch wg.
f. Airtight/Watertight.
g. Other Requirements:

1) Contractor is required to follow all requirements as outlined in the 
International Mechanical Code (most recent version), section 506 
“Commercial Kitchen Ventilation System Ducts and Exhaust 
Equipment”

5. Ducts Connected to Dishwasher Hoods:

a. Type 304, stainless-steel sheet.
b. Exposed to View:  No. 4 finish.
c. Concealed:  No. 2D finish.
d. Welded seams and flanged joints with watertight EPDM gaskets.
e. Pressure Class: Positive or negative 2-inch wg.
f. Airtight/Watertight.

E. Intermediate Reinforcement:

1. Galvanized-Steel Ducts:  Galvanized steel.
2. PVC-Coated Ducts:

a. Exposed to Airstream: Match duct material.
b. Not Exposed to Airstream:  Galvanized.

3. Stainless-Steel Ducts:

a. Exposed to Airstream: Match duct material.
b. Not Exposed to Airstream:  Match duct material.

4. Aluminum Ducts:  Aluminum.

F. Elbow Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 4-2, "Rectangular Elbows."

a. Velocity 1000 fpm or Lower:

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2) Mitered Type RE 4 without vanes.

b. Velocity 1000 to 1500 fpm:

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows."

c. Velocity 1500 fpm or Higher:

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
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2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows."

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 4-2, "Rectangular Elbows."

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-
4, "Vane Support in Elbows."

3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-4, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows." 
Elbows with less than 90-degree change of direction have proportionately fewer 
segments.

1) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments for 
90-degree elbow.

2) Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four segments for 90-
degree elbow.

3) Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five segments for 
90-degree elbow.

4) Radius-to Diameter Ratio: 1.5.

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam.

G. Branch Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 4-6, "Branch Connection."

a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Spin in.

2. Round: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." Saddle taps are 
permitted in existing duct.

a. Velocity 1000 fpm or Lower: 90-degree tap.
b. Velocity 1000 to 1500 fpm: Conical tap.
c. Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION 233113
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SECTION 233300 - AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Backdraft and pressure relief dampers.
2. Manual volume dampers.
3. Control dampers.
4. Flange connectors.
5. Turning vanes.
6. Duct-mounted access doors.
7. Flexible connectors.
8. Duct accessory hardware.

B. Related Requirements:

1. Section 233723 "HVAC Gravity Ventilators" for roof-mounted ventilator caps.
2. Section 283111 "Digital, Addressable Fire-Alarm System" for duct-mounted fire and smoke 

detectors.

1.02 SUBMITTALS

A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements. 

PART 2 - PRODUCTS

2.01 ASSEMBLY DESCRIPTION

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable 
materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet 
metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other 
imperfections.

2.02 MATERIALS

A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation:  G90.
2. Exposed-Surface Finish: Mill phosphatized.
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B. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304, and having a 2D finish for 
concealed ducts and 2BA finish for exposed ducts.

C. Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for 
concealed ducts and standard, 1-side bright finish for exposed ducts.

D. Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6.

E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized 
sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

F. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches.

2.03 BACKDRAFT AND PRESSURE RELIEF DAMPERS

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

1. Cesco Products; a divsion of MESTEK, Inc.
2. Nailor Industries Inc.
3. Ruskin Company.
4. Greenheck Fan Corporation.

B. Description: Gravity balanced.

C. Maximum Air Velocity:  1000 fpm.

D. Maximum System Pressure:  4.5 inch wg.

E. Frame: Hat-shaped, 0.063-inch-thick extruded aluminum, with welded corners or mechanically 
attached and mounting flange.

F. Blades: Multiple single-piece blades, end pivoted, maximum 6-inch width, 0.025-inch-thick, roll-
formed aluminum with sealed edges.

G. Blade Action: Parallel.

H. Blade Seals:  Extruded vinyl, mechanically locked.

I. Blade Axles:

1. Material:  Nonmetallic.
2. Diameter:  0.20 inch.

J. Bearings:  synthetic pivot bushings.

K. Accessories:

1. Adjustment device to permit setting for varying differential static pressure.
2. Counterweights and spring-assist kits for vertical airflow installations.
3. Electric actuators.

http://www.specagent.com/Lookup?ulid=3441
http://www.specagent.com/Lookup?uid=123457062565
http://www.specagent.com/Lookup?uid=123457062559
http://www.specagent.com/Lookup?uid=123457062562
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4. Chain pulls.
5. Screen Mounting: Front mounted in sleeve.

a. Sleeve Thickness: 20 gage minimum.
b. Sleeve Length: 6 inches minimum.

6. Screen Mounting: Rear mounted.
7. Screen Material:  Aluminum.
8. Screen Type:  Bird.
9. 90-degree stops.

2.04 MANUAL VOLUME DAMPERS

A. Standard, Steel, Manual Volume Dampers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Cesco Products; a divsion of MESTEK, Inc.
b. Nailor Industries Inc.
c. Ruskin Company.
d. Greenheck Fan Corporation.

2. Standard leakage rating.

3. Suitable for horizontal or vertical applications.
4. Frames:

a. Frame: 16 Gauge galvanized steel, 5 in deep
b. Mitered and welded corners.
c. Flanges for attaching to walls and flangeless frames for installing in ducts.

5. Blades:

a. Multiple or single blade.
b. Parallel- or opposed-blade design.
c. Stiffen damper blades for stability.
d. 16 gauge galvanized steel with V groove for stiffness.

6. Blade Axles:  Galvanized steel.
7. Bearings:

a.  Molded synthetic.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft.

8. Tie Bars and Brackets: Galvanized steel.

9. Locking Quadrant handles

http://www.specagent.com/Lookup?ulid=3443
http://www.specagent.com/Lookup?uid=123457062580
http://www.specagent.com/Lookup?uid=123457062582
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2.05 CONTROL DAMPERS

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

1. Cesco Products; a divsion of MESTEK, Inc.
2. Nailor Industries Inc.
3. Ruskin Company.
4. Greenheck Fan Corporation.

B. Frames:

1.  U shaped.
2. 16 gage galvanized steel.
3.  Interlocking, gusseted corners.

C. Blades:

1. Multiple blade with maximum blade width of 6 inches.
2. Parallel- and opposed-blade design.
3. 14 gage Galvanized-steel.
4. Blade Edging:  Closed-cell neoprene.
5. Blade Edging: Inflatable seal blade edging, or replaceable rubber seals.

D. Blade Axles: 1/2-inch-diameter; galvanized steel; blade-linkage hardware of zinc-plated steel and 
brass; ends sealed against blade bearings.

1. Operating Temperature Range: From minus 40 to plus 200 deg F.

E. Bearings:

1.  Oil-impregnated stainless-steel sleeve.
2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of 

damper blades and bearings at both ends of operating shaft.
3. Thrust bearings at each end of every blade.

2.06 FLANGE CONNECTORS

A. Description: Roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and 
components.

B. Material: Galvanized steel.

C. Gage and Shape: Match connecting ductwork.

2.07 TURNING VANES

A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support 
with bars perpendicular to blades set; set into vane runners suitable for duct mounting.

http://www.specagent.com/Lookup?ulid=3447
http://www.specagent.com/Lookup?uid=123457062633
http://www.specagent.com/Lookup?uid=123457062625
http://www.specagent.com/Lookup?uid=123457062628
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1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated faces 
and fibrous-glass fill.

B. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded 
fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into vane 
runners suitable for duct mounting.

C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."

D. Vane Construction:  Double wall.

2.08 DUCT-MOUNTED ACCESS DOORS

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

1. Cesco Products; a divsion of MESTEK, Inc.
2. Ductmate Industries, Inc.
3. Flexmaster U.S.A., Inc.
4. Nailor Industries Inc.

B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 
7-3, "Access Doors - Round Duct."

1. Door:

a. Double wall, rectangular.
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class.
c. Vision panel.
d. Hinges and Latches: 1-by-1-inchbutt or piano hinge and cam latches.
e. Fabricate doors airtight and suitable for duct pressure class.

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Number of Hinges and Locks:

a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks.
b. Access Doors up to 18 Inches Square:  Continuous and two sash locks.
c. Access Doors up to 24 by 48 Inches:  Continuous and two compression latches with 

outside and inside handles.
d. Access Doors Larger Than 24 by 48 Inches:  Continuous and two compression 

latches with outside and inside handles.

C. Pressure Relief Access Door:

1. Door and Frame Material: Galvanized sheet steel.
2. Door:  Double wall with insulation fill with metal thickness applicable for duct pressure class.
3. Operation: Open outward for positive-pressure ducts and inward for negative-pressure 

ducts.

http://www.specagent.com/Lookup?ulid=3457
http://www.specagent.com/Lookup?uid=123457062718
http://www.specagent.com/Lookup?uid=123457062710
http://www.specagent.com/Lookup?uid=123457062711
http://www.specagent.com/Lookup?uid=123457062714
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4. Factory set at 3.0- to 8.0-inch wg.
5. Doors close when pressures are within set-point range.
6. Hinge: Continuous piano.
7. Latches: Cam.
8. Seal: Neoprene or foam rubber.
9. Insulation Fill: 1-inch-thick, fibrous-glass or polystyrene-foam board.

2.09 FLEXIBLE CONNECTORS

A. Materials: Flame-retardant or noncombustible fabrics.

B. Coatings and Adhesives: Comply with UL 181, Class 1.

C. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two 
strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum 
sheets. Provide metal compatible with connected ducts.

D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 26 oz./sq. yd..
2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.
3. Service Temperature: Minus 40 to plus 200 deg F.

E. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, 
synthetic rubber resistant to UV rays and ozone.

1. Minimum Weight: 24 oz./sq. yd..
2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling.
3. Service Temperature: Minus 50 to plus 250 deg F.

2.10 DUCT ACCESSORY HARDWARE

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and 
gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-
insulation thickness.

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and 
grease.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts.
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B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 
aluminum accessories in aluminum ducts.

C. Install control dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan 
unless otherwise indicated.

D. Install volume dampers at points on supply, return, and exhaust systems where branches extend 
from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with hat 
channels of same depth as liner, and terminate liner with nosing at hat channel.

E. Set dampers to fully open position before testing, adjusting, and balancing.

F. Install test holes at fan inlets and outlets and elsewhere as indicated.

G. Install fire and smoke dampers according to UL listing.

H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations:

1. On both sides of duct coils.
2. Upstream and downstream from duct filters.
3. At outdoor-air intakes and mixed-air plenums.
4. At drain pans and seals.
5. Downstream from control dampers, backdraft dampers, and equipment.
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links. 

Access doors for access to fire or smoke dampers having fusible links shall be pressure 
relief access doors and shall be outward operation for access doors installed upstream from 
dampers and inward operation for access doors installed downstream from dampers.

7. At each change in direction and at maximum 50-foot spacing.
8. Control devices requiring inspection.
9. Elsewhere as indicated.

I. Install access doors with swing against duct static pressure.

J. Access Door Sizes:

1. One-Hand or Inspection Access: 8 by 5 inches.
2. Two-Hand Access: 12 by 6 inches.
3. Head and Hand Access: 18 by 10 inches.
4. Head and Shoulders Access: 21 by 14 inches.
5. Body Access: 25 by 14 inches.
6. Body plus Ladder Access: 25 by 17 inches.

K. Label access doors according to Section 230553 "Identification for HVAC Piping and Equipment" 
to indicate the purpose of access door.

L. Install flexible connectors to connect ducts to equipment.

M. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct. Do 
not use flexible ducts to change directions.
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N. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of flexible 
duct clamped or strapped in place.

O. Connect flexible ducts to metal ducts with draw bands.

P. Install duct test holes where required for testing and balancing purposes.

3.02 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. Operate dampers to verify full range of movement.
2. Inspect locations of access doors and verify that purpose of access door can be performed.
3. Operate fire and smoke dampers to verify full range of movement and verify that proper 

heat-response device is installed.
4. Inspect turning vanes for proper and secure installation.

END OF SECTION 233300
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SECTION 233346 - FLEXIBLE DUCTS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes: Insulated flexible ducts.

1.02 SUBMITTALS

A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal 
requirements.

PART 2 - PRODUCTS

2.01 ASSEMBLY DESCRIPTION

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections.

C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1."

D. Comply with ASTM E 96/E 96M, "Test Methods for Water Vapor Transmission of Materials."

2.02 INSULATED FLEXIBLE DUCTS

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

1. Flexmaster U.S.A., Inc.
2. JP Lamborn
3. McGill AirFlow LLC.
4. Thermaflex; a Flex-Tek Group company.

B. Insulated, Flexible Duct: UL 181, Class 1, two-ply vinyl film supported by helically wound, 
spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.

1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
2. Maximum Air Velocity: 4000 fpm.
3. Temperature Range: Minus 10 to plus 160 deg F.
4. Insulation R-Value:  R6.

http://www.specagent.com/Lookup?ulid=13046
http://www.specagent.com/Lookup?uid=123457079664
http://www.specagent.com/Lookup?uid=123457079667
http://www.specagent.com/Lookup?uid=123457080849
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2.03 FLEXIBLE DUCT CONNECTORS

A. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear 
action in sizes 3 through 18 inches, to suit duct size.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Install flexible ducts according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts.

B. Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting.

C. Connect terminal units to supply ducts with maximum 12-inch lengths of flexible duct. Do not 
use flexible ducts to change directions.

D. Connect diffusers or light troffer boots to ducts with maximum 60-inch lengths of flexible duct 
clamped or strapped in place.

E. Install duct test holes where required for testing and balancing purposes.

F. Installation:

1. Install ducts fully extended.
2. Do not bend ducts across sharp corners.
3. Bends of flexible ducting shall not exceed a minimum of one duct diameter.
4. Avoid contact with metal fixtures, water lines, pipes, or conduits.
5. Install flexible ducts in a direct line, without sags, twists, or turns.

G. Supporting Flexible Ducts:

1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and spaced a maximum of 
48 inches apart. Maximum centerline sag between supports shall not exceed 1/2 inch per 
12 inches.

2. Install extra supports at bends placed approximately one duct diameter from center line 
of the bend.

3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall not 
exceed the maximum spacing per manufacturer's written installation instructions.

4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 inches 
o.c.

END OF SECTION 233346
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SECTION 233423 - HVAC POWER VENTILATORS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Centrifugal roof ventilators.
2. Utility Sets

1.02 SUBMITTALS

A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

1.03 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.

B. AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the 
AMCA-Certified Ratings Seal.

PART 2 - PRODUCTS

2.01 CENTRIFUGAL ROOF VENTILATORS

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

1. Acme Engineering & Manufacturing Corp.
2. Aerovent; a division of Twin City Fan Companies, Ltd.
3. Loren Cook Company.
4. Greenheck Fan Corporation.

B. Housing: Removable, spun-aluminum, dome top and outlet baffle; square, one-piece, aluminum 
base with venturi inlet cone.

1. Upblast Units: Provide spun-aluminum discharge baffle to direct discharge air upward, with 
rain and snow drains.

2. Hinged Subbase: Galvanized-steel hinged arrangement permitting service and 
maintenance.

C. Fan Wheels: Aluminum hub and wheel with backward-inclined blades.

http://www.specagent.com/Lookup?ulid=3472
http://www.specagent.com/Lookup?uid=123456943113
http://www.specagent.com/Lookup?uid=123456943114
http://www.specagent.com/Lookup?uid=123456943105
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D. Belt Drives:

1. Resiliently mounted to housing.
2. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub.
3. Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball bearings.
4. Pulleys: Cast-iron, adjustable-pitch motor pulley.
5. Fan and motor isolated from exhaust airstream.

E. Accessories:

1. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50 
percent.

2. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted outside fan 
housing, factory wired through an internal aluminum conduit.

3. Bird Screens: Removable, 1/2-inch mesh, aluminum or brass wire.
4. Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; 

factory set to close when fan stops.
5. Motorized Dampers: Parallel-blade dampers mounted in curb base with electric actuator; 

wired to close when fan stops. See section 23 09 00 for actuator specification.

F. Roof Curbs: Galvanized steel; mitered and welded corners; 1-1/2-inch-thick, rigid, fiberglass 
insulation adhered to inside walls; and 1-1/2-inch wood nailer. Size as required to suit roof opening 
and fan base.

1. Configuration:  Self-flashing without a cant strip, with mounting flange.
2. Overall Height:  16 inches.
3. Sound Curb: Curb with sound-absorbing insulation.
4. Pitch Mounting: Manufacture curb for roof slope.
5. Metal Liner: Galvanized steel.
6. Mounting Pedestal: Galvanized steel with removable access panel.
7. Vented Curb: Unlined with louvered vents in vertical sides.
8. Hinged Curb Kit: to allow the fan to be tilted to access inlet dampers and inspect the fan 

wheel. 

G. Capacities and Characteristics: See Drawings

2.02 UTILITY SETS

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

1. Acme Engineering & Manufacturing Corp.
2. Aerovent; a division of Twin City Fan Companies, Ltd.
3. Loren Cook Company.
4. Greenheck Fan Corporation.

B. Description: Fan shall be a single width, single inlet backward inclined airfoil blade steel wheel, belt 
driven centrifugal blower.

C. Construction: The fan shall be of bolted and welded construction utilizing corrosion resistant 
fasteners. The scroll wrapper and scroll side panels shall be a minimum 12 gauge steel. The entire 
fan housing shall have continuously welded seams for leakproof operation and shall have 

http://www.specagent.com/Lookup?ulid=3478
http://www.specagent.com/Lookup?uid=123456943173
http://www.specagent.com/Lookup?uid=123456943174
http://www.specagent.com/Lookup?uid=123456943170
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a minimum 1-1/2” outlet discharge flange. A performance cut-off shall be furnished to prevent the 
recirculation of air in the fan housing. Bearing support shall be minimum 10 ga. welded steel. 
Lifting eyes shall be provided for ease of installation. Unit shall bear an engraved aluminum 
nameplate. Nameplate shall indicate design CFM, static pressure, and maximum fan RPM. 

D. Coating: All steel fan components shall be coated with an electrostatically applied, baked polyester 
powder coating. 

E. Fan Wheel: Wheel shall be steel, non-overloading, centrifugal backward inclined, airfoil type. 
Blades on all sizes shall be continuously welded to the backplate and deep spun inlet shroud. All 
sizes shall be keyed and securely attached to the fan shaft. Wheel shall overlap an aerodynamic 
aluminum inlet cone to provide maximum performance and efficiency. Wheel shall be balanced in 
accordance with AMCA Standard 204-05, Balance Quality and Vibration Levels for Fans.

F. Motor: Motor shall be NEMA Design B with Class B insulation rated for continuous duty and 
furnished at the specified voltage, phase and enclosure.

G. Blower Shaft: Blower shaft shall be AISI C-1045 hot rolled and accurately turned, ground and 
polished. Shafting shall be sized for a critical speed of at least 125 percent of maximum RPM.

H. Bearings: Bearings shall be designed and tested specifically for use in air handling applications. 
Construction shall be heavy duty regreasable ball or roller type in a cast iron pillow block housing 
and selected for a minimum L50 life in excess of 200,000 hours at maximum cataloged operating 
speed.

I. Belts and Drives: Belts shall be oil and heat resistant, static conducting. Drives shall be precision 
machined cast iron type, keyed and securely attached to the wheel and motor shafts. Drives shall 
be sized for 150 percent of the installed motor horsepower. The variable pitch motor drive must be 
factory set to the specified fan RPM.

2.03 MOTORS

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency 
requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC 
Equipment."

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will 
not require motor to operate in service factor range above 1.0.

B. Enclosure Type: Totally enclosed, fan cooled.

2.04 SOURCE QUALITY CONTROL

A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound 
Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant 
Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seal.
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B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of rotation, 
and efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing Fans for 
Aerodynamic Performance Rating." Label fans with the AMCA-Certified Ratings Seal.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Equipment Mounting:

1. Install power ventilators on cast-in-place concrete equipment base(s). Comply with 
requirements for equipment bases and foundations specified in Section 033000 "Cast-in-
Place Concrete." or Section 033053 "Miscellaneous Cast-in-Place Concrete."

2. Comply with requirements for vibration isolation and seismic control devices specified in 
Section 230548 "Vibration and Seismic Controls for HVAC."

B. Secure roof-mounted fans to roof curbs with cadmium-plated hardware. See Section 077200 "Roof 
Accessories" for installation of roof curbs.

C. Install units with clearances for service and maintenance.

D. Label units according to requirements specified in Section 230553 "Identification for HVAC Piping 
and Equipment."

3.02 CONNECTIONS

A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct 
connections with flexible connectors. Flexible connectors are specified in Section 233300 "Air Duct 
Accessories."

B. Install ducts adjacent to power ventilators to allow service and maintenance.

C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."

D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables."

3.03 FIELD QUALITY CONTROL

A. Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to assist 
in testing.

B. Tests and Inspections:

1. Verify that shipping, blocking, and bracing are removed.
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2. Verify that unit is secure on mountings and supporting devices and that connections to ducts 
and electrical components are complete. Verify that proper thermal-overload protection is 
installed in motors, starters, and disconnect switches.

3. Verify that cleaning and adjusting are complete.
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel 

free rotation and smooth bearing operation. Reconnect fan drive system, align and adjust 
belts, and install belt guards.

5. Adjust belt tension.
6. Adjust damper linkages for proper damper operation.
7. Verify lubrication for bearings and other moving parts.
8. Verify that manual and automatic volume control and fire and smoke dampers in connected 

ductwork systems are in fully open position.
9. Disable automatic temperature-control operators, energize motor and adjust fan to indicated 

rpm, and measure and record motor voltage and amperage.
10. Shut unit down and reconnect automatic temperature-control operators.
11. Remove and replace malfunctioning units and retest as specified above.

C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment.

D. Prepare test and inspection reports.

3.04 ADJUSTING

A. Adjust damper linkages for proper damper operation.

B. Adjust belt tension.

C. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for 
testing, adjusting, and balancing procedures.

D. Replace fan and motor pulleys as required to achieve design airflow.

E. Lubricate bearings.

END OF SECTION 233423
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SECTION 237416 - PACKAGED, ROOFTOP AIR-CONDITIONING UNITS

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes packaged, large-capacity, rooftop air conditioning units (RTUs) with the following 
components:

1. Casings.
2. Fans, drives, and motors.
3. Refrigerant circuit components.
4. Air filtration.
5. Gas Furnaces.
6. Dampers.
7. Electrical power connections.
8. Controls.
9. Roof curbs.
10. Accessories.

B. Related Requirements:

1. Section 01 60 00 “Product Requirements”

1.02 SUBMITTALS

A. See Section 22 00 00 “General Requirements of Plumbing and HVAC” for submittal requirements. 

B. Provide site specific shop drawing for field installed accessories with locations/wiring diagrams and 
BACnet Points list.

1.03 QUALITY ASSURANCE

A. Louvers licensed to bear AMCA Certified Ratings Seal. AMCA Certified Ratings Seal applies to air 
performance and water penetration ratings.

B. Louvers shall be factory engineered to withstand the specified seismic loads.

C. Minimum design loads shall be calculated to comply with ASCE – 7.

1.04 DELIVERY STORAGE AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store materials in a dry area indoors, protected from damage and in accordance with manufacturer's 
instructions.
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C. Protect materials and finishes during handling and installation to prevent damage.

1.05 WARRANTY

When warranties are required, verify with Owner's counsel that warranties stated in this article are not less than 
remedies available to Owner under prevailing local laws.

A. Warranty: Manufacturer agrees to repair or replace components of outdoor, semi-custom, air-handling 
unit that fail in materials or workmanship within specified warranty period.

1. Warranty Period: Five year from date of Substantial Completion.
2. Warranty Period for Heat Exchangers: Manufacturer's standard, but not less than five years from 

date of Substantial Completion

PART 2 - PRODUCTS

Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended 
nor endorsed by the AIA or Avitru. Before inserting names, verify that manufacturers and products listed there 
comply with requirements retained or revised in descriptions and are both available and suitable for the intended 
applications. For definitions of terms and requirements for Contractor's product selection, see Section 016000 
"Product Requirements."

2.01 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an 
NRTL, and marked for intended location and application.

B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of RTUs and 
components.

"ASHRAE 62.1 Compliance" Paragraph below may be required to comply with Project requirements or authorities 
having jurisdiction. Sustainable design may require compliance with requirements in ASHRAE 62.1, including 
requirements for controls, surfaces in contact with the airstream, particulate and gaseous filtration, humidification 
and dehumidification, drain pan construction and connection, finned-tube coil selection and cleaning, and 
equipment access. Verify, with manufacturers, the availability of units with components and features that comply 
with these requirements.

C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and Startup."

D. ASHRAE 15 Compliance: For refrigeration system safety.

"ASHRAE/IES 90.1 Compliance" Paragraph below may be required to comply with Project requirements or 
authorities having jurisdiction. Sustainable design may require minimum efficiency equal to requirements in 
ASHRAE/IES 90.1.

E. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, 
Ventilating, and Air-Conditioning."
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If retaining "UL Compliance" Paragraph below, delete "ASHRAE 15 Compliance" and "NFPA Compliance" 
Paragraph. Some manufacturers test and label their equipment according to UL 1995, which requires compliance 
with ASHRAE 15, NFPA 90A, and NFPA 90B.

F. UL Compliance: Comply with UL 1995.

Retain "Delegated Design" Paragraph below if Contractor is required to assume responsibility for design.

Retain "Wind-Restraint Performance" Paragraph below with "Delegated-Design Submittal" Paragraph in "Action 
Submittals" Article for projects requiring wind-restraint design. Model building codes and ASCE 7 establish criteria 
for buildings subject to earthquake motions. Verify requirements of authorities having jurisdiction.

2.02 CAPACITIES AND CHARACTERISTICS

If Project has more than one type or configuration of RTU, delete this article and schedule RTUs on Drawings.

A. See Drawings:

Retain one of two "Fan Type" subparagraphs below.

2.03 MANUFACTURERS

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

2.04 UNIT CASINGS

A. General Fabrication Requirements for Casings: Formed and reinforced double-wall insulated panels, 
fabricated to allow removal for access to internal parts and components, with joints between sections 
sealed.

B. Double-Wall Construction:

1. Outside Casing Wall:  Galvanized steel, minimum 18 gauge thick with manufacturer's standard 
finish, with pitched roof panels and knockouts with grommet seals for electrical and piping 
connections and lifting lugs.

2. Inside Casing Wall: G90 -coated galvanized steel, 0.028 inch thick.
3.  Floor Plate:  G90 galvanized steel, minimum 18 gauge thick.
4. Casing Insulation:

a. Materials: Injected polyurethane foam insulation.
b. Insulation Thickness:  1 inch.
c. Thermal Break: Provide continuity of insulation with no through-casing metal in casing 

walls, floors, or roof of unit.

"Airstream Surfaces" Paragraph below may be required to comply with Project requirements or authorities having 
jurisdiction. Retain below to comply with LEED Prerequisite IEQ 1.
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C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in ASHRAE 62.1.

D. Static-Pressure Classifications:

1. For Unit Sections Upstream of Fans: Minus 3-inch wg.
2. For Unit Sections Downstream and Including Fans:  4-inch wg.

E. Panels and Doors:

1. Panels:
a. Fabrication: Formed and reinforced with same materials and insulation thickness as 

casing.
b. Fasteners: Two or more camlock type for panel lift-out operation. Arrangement shall allow 

panels to be opened against air-pressure differential.
c. Gasket: Neoprene, applied around entire perimeters of panel frames.
d. Size: Large enough to allow inspection and maintenance of air-handling unit's internal 

components. Dimensions to be at least 18 inches wide by full height of unit casing up to a 
maximum height of 60 inches.

2. Access Doors:
a. Hinges: A minimum of two ball-bearing hinges or stainless-steel piano hinge and two 

wedge-lever-type latches, operable from inside and outside. Arrange doors to be opened 
against air-pressure differential.

b. Gasket: Neoprene, applied around entire perimeters of panel frames.
c. Size: Large enough to allow inspection and maintenance of air-handling unit's internal 

components. Dimensions to be at least 18 inches wide by full height of unit casing up to a 
maximum height of 60 inches.

3. Locations and Applications:
a. Verify that the sections listed below are large enough for panels and doors. Verify 

applicability with manufacturers.
b. Fan Section:  Doors.
c. Access Section: Doors.
d. Damper Section:  Doors.
e. Filter Section:  Doors large enough to allow periodic removal and installation of filters.
f. Mixing Section: Doors.

Retain "Service Light" Subparagraph below to add service lights. Not all manufacturers offer this option; consult 
manufacturers.

4. Service Light: 100-W vapor proof fixture with switched junction box located inside adjacent to 
door.
a. Locations:  Fan section.

F. Condensate Drain Pans:

1. Location: Each type of cooling coil.
2. Construction:

a. Retain one of first two subparagraphs below.
b. Single-wall, galvanized-steel or noncorrosive polymer sheet.
c. Double-wall, galvanized-steel or noncorrosive polymer sheet with space between walls 

filled with foam insulation and moisture-tight seal.
3. Drain Connection:
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a. Located at lowest point of pan and sized to prevent overflow. Terminate with threaded 
nipple on one end of pan.

b. Minimum Connection Size:  NPS 1.
4. Retain last option in "Slope" Subparagraph below to comply with LEED 2009 Prerequisite IEQ 1 

or LEED v4 Prerequisite EQ "Minimum Indoor Air Quality Performance" if required by Project 
requirements or authorities having jurisdiction.

5. Slope: Minimum 0.125-in./ft. slope, to comply with ASHRAE 62.1, in at least two planes to collect 
condensate from cooling coils (including coil piping connections, coil headers, and return bends) 
and from humidifiers and to direct water toward drain connection.

Retain option in "Length" Subparagraph below to comply with LEED 2009 Prerequisite IEQ 1 or LEED v4 
Prerequisite EQ "Minimum Indoor Air Quality Performance" if required by Project requirements or authorities 
having jurisdiction.

6. Length: Extend drain pan downstream from leaving face for distance to comply with 
ASHRAE 62.1.

7. Width: Entire width of water producing device.
8. Depth: A minimum of 2 inches deep.

Retain "Pan-Top Surface Coating for Galvanized-Steel Drain Pans" Subparagraph below for galvanized-steel drain 
pans.

9. Pan-Top Surface Coating for Galvanized-Steel Drain Pans: Asphaltic waterproofing compound.
10. Units with stacked coils shall have an intermediate drain pan to collect condensate from top coil.

2.05 FANS, DRIVES, AND MOTORS

A. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous operation 
at maximum-rated fan speed and motor horsepower.

B. Supply-Air Fans: Centrifugal, rated according to AMCA 210; galvanized or painted steel; mounted on 
solid-steel shaft.

1. Shafts: With field-adjustable alignment.
a. Turned, ground, and polished hot-rolled steel with keyway.

2. Shaft Bearings:
a. Heavy-duty, self-aligning, pillow-block type with an L-50 rated life of minimum 100,000 

hours according to ABMA 9.
3. Housings: Formed- and reinforced-steel panels to form curved scroll housings with shaped cutoff 

and spun-metal inlet bell.
a. Bracing: Steel angle or channel supports for mounting and supporting fan scroll, wheel, 

motor, and accessories.
4. Centrifugal Fan Wheels: Inlet flange, backplate, and shallow blades with inlet and tip curved 

forward in direction of airflow and mechanically fastened to flange and backplate; steel or 
aluminum hub swaged to backplate and fastened to shaft with setscrews.

5. Mounting: For internal vibration isolation. Factory-mount fans with manufacturer's standard 
vibration isolation mounting devices having a minimum static deflection of 1 inch.

6. Shaft Lubrication Lines: Extended to a location outside the casing.

In "Flexible Connector" Subparagraph below, select metal compatible with casing material option selected.
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7. Flexible Connector: Factory fabricated with a fabric strip minimum 3-1/2 inches wide, attached to 
two strips of minimum 2-3/4-inch wide by 0.028-inch thick, galvanized-steel sheet.
a. Flexible Connector Fabric: Glass fabric, double coated with neoprene. Fabrics, coatings, 

and adhesives shall comply with UL 181, Class 1.

C. Drives, Direct: Factory-mounted, direct drive.

D. Drives, Belt: Factory-mounted, V-belt drive, with adjustable alignment and belt tensioning, and with 1.5 
service factor based on fan motor.

1. Pulleys: Cast iron or cast steel with split, tapered bushing, dynamically balanced at the factory.
2. Belts: Oil resistant, non-sparking and nonstatic; in matched sets for multiple-belt drives.
3. Belt Guards: Comply with requirements specified by OSHA and fabricate according to 

SMACNA's "HVAC Duct Construction Standards"; 0.146-inch thick, 3/4-inch diamond-mesh wire 
screen, welded to steel angle frame; prime coated.

E. Condenser-Coil Fan:  Variable-speed propeller, mounted on shaft of permanently lubricated motors.

F. Motors:

1. Comply with Section 23 05 13 “Common Motor Requirements for HVAC Equipment” and the 
requirements of this article.

2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not 
require motor to operate in service factor range above 1.0.

Verify enclosure types with manufacturer of specified equipment.

2.06 REFRIGERANT CIRCUIT COMPONENTS

Retain "Number of Refrigerant Circuits" Paragraph below if Project includes only one RTU. If Project requires 
multiple RTUs, delete paragraph and indicate number of circuits for each RTU in a schedule.

A. Number of Refrigerant Circuits:  Two.

Verify availability of crankcase heater in "Compressor" Paragraph below with manufacturer.

B. Compressor: See Drawings

C. Refrigeration Specialties:

1. Refrigerant:  R-410A.
2. Expansion valve with replaceable thermostatic element.
3. Refrigerant filter/dryer.
4. Manual-reset high-pressure safety switch.
5. Automatic-reset low-pressure safety switch.
6. Minimum off-time relay.
7. Automatic-reset compressor motor thermal overload.
8. Brass service valves installed in compressor suction and liquid lines.
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2.07 AIR FILTRATION

A. Panel Filters:

1. Description:  Pleated factory-fabricated, self-supported, disposable air filters with holding frames.
2. Filter Unit Class: UL 900.
3. Media: Interlaced glass, synthetic or cotton fibers coated with nonflammable adhesive and 

antimicrobial coating.

2.08 GAS FURNACES

A. Description: Factory assembled, piped, and wired; complying with ANSI Z21.47/CSA 2.3 and NFPA 54.

1. CSA Approval: Designed and certified by and bearing label of CSA.

B. Burners: Stainless Steel

1. Fuel: Natural gas.
2. Ignition: Electronically controlled electric spark or hot-surface igniter with flame sensor.
3. High-Altitude Kit: For project elevation of 4,900 fee above sea level.

C. Heat-Exchanger and Drain Pan: Stainless steel.

D. Power Vent: Integral, motorized centrifugal fan interlocked with gas valve.

E. Operating Controls:

1. Gas Control Valve: Modulating.
2. Gas Train: Single-body, regulated, redundant, 24-V as gas valve assembly containing pilot 

solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.

2.09 DAMPERS

A. Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel dampers 
with compressible jamb seals and extruded-vinyl blade edge seals with zinc-plated steel operating rods 
rotating in sintered bronze or nylon bearings mounted in a single galvanized-steel frame, and with 
operating rods connected with a common linkage. Leakage rate shall not exceed 4 cfm/sq. ft. at 1-inch 
wg and 8 cfm/sq. ft. at 4-inch wg.

B. Electronic Damper Operators by Controls Contractor. See Controls Contractor package.

2.10 ELECTRICAL POWER CONNECTIONS

A. RTU shall have a single connection of power to unit with unit-mounted disconnect switch accessible 
from outside unit and control-circuit transformer with built-in overcurrent protection.

2.11 ROOF CURBS
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A. Subject to compliance with requirements, provide products by one of the following:
1. RTU manufacturer.
2. Thybar
3. RPS Curbs.
4. CDI.
5. Prior Approved EquaL

B. Roof curbs with vibration isolators and wind or seismic restraints are specified in Section 23 05 48 
"Vibration and Seismic Controls for HVAC."

C. Materials: Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-installed 
wood nailer; complying with NRCA standards.

1. Curb Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.
a. Materials: ASTM C1071, Type I or II.
b. Thickness:  2 inches.

2. Application: Factory applied with adhesive and mechanical fasteners to the internal surface of 
curb.
a. Liner Adhesive: Comply with ASTM C916, Type I.
b. Mechanical Fasteners: Galvanized steel, suitable for adhesive attachment, mechanical 

attachment, or welding attachment to duct without damaging liner when applied as 
recommended by manufacturer and without causing leakage in cabinet.

c. Liner materials applied in this location shall have air-stream surface coated with a 
temperature-resistant coating or faced with a plain or coated fibrous mat or fabric 
depending on service air velocity.

d. Liner Adhesive: Comply with ASTM C916, Type I.

D. Curb Dimensions: See Drawings for curb heights

2.12 ACCESSORIES

A. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection. Include transformer if 
required. Outlet shall be energized even if the unit main disconnect is open.

B. Filter differential pressure switch with sensor tubing on either side of filter. Set for final filter pressure 
loss.

C. Remote potentiometer to adjust minimum economizer damper position.

D. Economizer fault detection and diagnostics (FDD) system.

E. Safeties:

1. Smoke detector.
2. Condensate overflow switch.
3. Phase-loss protection.
4. High pressure control.
5. Gas furnace airflow-proving switch.

F. Coil guards of painted, galvanized-steel wire.
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G. Hail guards of galvanized steel, painted to match casing.

H. Door switches to disable heating or reset set point when open.

I. Outdoor air intake weather hood.

2.13 CONTROLS

A. The Building Automation System and Sequence of Operation are specified by the Controls Contractor. 
See Controls Contractor package.

B. Provide equipment with manufacturer’s terminal strip to allow for complete and correct communication to 
the BACnet Building Automation System.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of RTUs.

B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before 
equipment installation.

C. Examine roofs for suitable conditions where RTUs will be installed.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Roof Curb: Install on roof structure or concrete base, level and secure, according to AHRI Guideline B. 
Install RTUs on curbs and coordinate roof penetrations and flashing with roof construction specified in 
Section 07 72 00 "Roof Accessories." Secure RTUs to upper curb rail, and secure curb base to roof 
framing or concrete base with anchor bolts. Coordinate sizes and locations of roof curbs with actual 
equipment provided.

3.03 PIPING CONNECTIONS

Coordinate piping installations and specialty arrangements with Drawings and with requirements specified in piping 
systems. If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement 
of piping, fittings, and specialties.

B. Where installing piping adjacent to RTU, allow space for service and maintenance.

C. Connect piping to unit mounted on vibration isolators with flexible connectors.
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D. Connect condensate drain pans using NPS 1-1/4, ASTM B88, Type M copper tubing. Construct deep 
trap at connection to drain pan and install cleanouts at changes in direction.

E. Gas Piping: Comply with applicable requirements in Section 23 11 23 "Facility Natural-Gas Piping." 
Connect gas piping to burner, full size of gas train inlet, and connect with union and shutoff valve with 
sufficient clearance for burner removal and service.

3.04 DUCT CONNECTIONS

A. Comply with duct installation requirements specified in other HVAC Sections. Drawings indicate the 
general arrangement of ducts. The following are specific connection requirements:

1. Install ducts to termination at top of roof curb.
2. Remove roof decking only as required for passage of ducts. Do not cut out decking under entire 

roof curb.
3. Connect supply ducts to RTUs with flexible duct connectors specified in Section 23 33 00 "Air 

Duct Accessories."
4. Install return-air duct continuously through roof structure.

3.05 ELECTRICAL CONNECTIONS

A. Connect electrical wiring according to Section 26 05 19 "Low-Voltage Electrical Power Conductors and 
Cables."

B. Ground equipment according to Section 26 05 26 "Grounding and Bonding for Electrical Systems."

C. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and 
NECA 1.

D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit 
number feeding connection.

1. Nameplate shall be laminated acrylic or melamine plastic signs as specified in Section 26 05 53 
"Identification for Electrical Systems."

2. Nameplate shall be laminated acrylic or melamine plastic signs as layers of black with engraved 
white letters at least 1/2 inch high.

3. Locate nameplate where easily visible.

3.06 CONTROL CONNECTIONS

A. Install control and electrical power wiring to field-mounted control devices.

B. Connect control wiring according to Section 26 05 23 "Control-Voltage Electrical Power Cables."

3.07 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.
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B. Complete installation and startup checks according to manufacturer's written instructions.

1. Inspect for visible damage to unit casing.
2. Inspect for visible damage to furnace combustion chamber.
3. Inspect for visible damage to compressor, coils, and fans.
4. Inspect internal insulation.
5. Verify that labels are clearly visible.
6. Verify that clearances have been provided for servicing.
7. Verify that controls are connected and operable.
8. Verify that filters are installed.
9. Clean condenser coil and inspect for construction debris.
10. Clean furnace flue and inspect for construction debris.
11. Connect and purge gas line.
12. Remove packing from vibration isolators.
13. Verify lubrication on fan and motor bearings.
14. Inspect fan-wheel rotation for movement in correct direction without vibration and binding.
15. Adjust fan belts to proper alignment and tension.
16. Start unit according to manufacturer's written instructions.

a. Start refrigeration system.
b. Do not operate below recommended low-ambient temperature.
c. Complete startup sheets and attach copy with Contractor's startup report.

17. Inspect and record performance of interlocks and protective devices; verify sequences.
18. Operate unit for an initial period as recommended or required by manufacturer.
19. Perform the following operations for both minimum and maximum firing. Adjust burner for peak 

efficiency.
a. Measure gas pressure on manifold.
b. Inspect operation of power vents.
c. Measure combustion-air temperature at inlet to combustion chamber.
d. Measure flue-gas temperature at furnace discharge.
e. Perform flue-gas analysis. Measure and record flue-gas carbon dioxide and oxygen 

concentration.
f. Measure supply-air temperature and volume when burner is at maximum firing rate and 

when burner is off. Calculate useful heat to supply air.
20. Calibrate thermostats.
21. Adjust and inspect high-temperature limits.
22. Inspect outdoor-air dampers for proper stroke and interlock with return-air dampers.
23. Start refrigeration system and measure and record the following when ambient is a minimum of 

15 deg F above return-air temperature:
a. Coil leaving-air, dry- and wet-bulb temperatures.
b. Coil entering-air, dry- and wet-bulb temperatures.
c. Outdoor-air, dry-bulb temperature.
d. Outdoor-air-coil, discharge-air, dry-bulb temperature.

24. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and normal and 
emergency shutdown.

25. Measure and record the following minimum and maximum airflows. Plot fan volumes on fan 
curve.
a. Supply-air volume.
b. Return-air volume.
c. Relief-air volume.
d. Outdoor-air intake volume.

26. Simulate maximum cooling demand and inspect the following:
a. Compressor refrigerant suction and hot-gas pressures. Hot gas bypass shall not be used 

on single zone units.
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b. Short circuiting of air through condenser coil or from condenser fans to outdoor-air intake.
27. Verify operation of remote panel including pilot-light operation and failure modes. Inspect the 

following:
a. High-temperature limit on gas-fired heat exchanger.
b. Low-temperature safety operation.
c. Filter high-pressure differential alarm.
d. Economizer to minimum outdoor-air changeover.
e. Relief-air fan operation.
f. Smoke and firestat alarms.

28. After startup and performance testing and prior to Substantial Completion, replace existing filters 
with new filters.

29. Provide one (1) spare set of filters for each unit after Substantial Completion. 

3.08 ADJUSTING

A. Adjust damper linkages for proper damper operation.

B. Comply with requirements in Section 23 05 93 "Testing, Adjusting, and Balancing for HVAC" for air-
handling system testing, adjusting, and balancing.

C. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions. 

3.09 CLEANING

A. After completing system installation and testing, adjusting, and balancing RTUs and air-distribution 
systems and after completing startup service, clean RTUs internally to remove foreign material and 
construction dirt and dust. Clean fan wheels, cabinets, dampers, coils, and filter housings, and install 
new, clean filters.

3.10 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect 
components, assemblies, and equipment installations, including connections.

C. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative:

1. After installing RTUs and after electrical circuitry has been energized, test units for compliance 
with requirements.

2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor 

rotation and unit operation.
4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment.

D. RTU will be considered defective if it does not pass tests and inspections.
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E. Prepare test and inspection reports.

3.11 TRAINING

A. See Section 22 00 00 “General Requirements of Plumbing and HVAC” for all owner training 
requirements.

END OF SECTION 238125
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SECTION 237433 - DEDICATED OUTDOOR-AIR UNITS

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes factory-packaged units capable of supply and return air.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include plans, elevations, sections, and attachment details.

C. Delegated-Design Submittal: For design of vibration isolation seismic restraints, including analysis data signed 
and sealed by the qualified professional engineer responsible for their preparation.

1.03 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Roof-curb mounting details, drawn to scale, and coordinated with each other, using 
input from installers of the items involved:

B. Seismic Qualification Certificates: For dedicated outdoor-air units, accessories, and components, from 
manufacturer.

C. Startup service reports.

D. Sample warranty.

1.04 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.05 WARRANTY

A. Special Warranty: Manufacturer agrees to replace components of units that fail in materials or workmanship 
within specified warranty period.
1. Warranty Period for Heat Exchangers:  Five years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Modine

B. CaptiveAire

C. Greenheck

D. Prior Approved Equal

2.02 PERFORMANCE REQUIREMENTS

A. General Fabrication Requirements: Comply with requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment," and Section 7 - "Construction and System Start-up."

B. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality 
Requirements," to design vibration isolation seismic restraints.

C. Seismic Performance: Units shall withstand the effects of earthquake motions determined according to 
ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts when 
subjected to the seismic forces specified."

D. Cabinet Thermal Performance:

1. Maximum Overall U-Value: Comply with requirements in ASHRAE/IESNA 90.1.
2. Maximum Overall U-Value:  0.10 Btu/h x sq. ft. x deg F (0.57 W/sq. m x deg K).
3. Include effects of metal-to-metal contact and thermal bridges in the calculations.

E. Cabinet Surface Condensation:

1. Cabinet shall have additional insulation and vapor seals if required to prevent condensation on the 
interior and exterior of the cabinet.

2. Portions of cabinet located downstream from the cooling coil shall have a thermal break at each thermal 
bridge between the exterior and interior casing to prevent condensation from occurring on the interior 
and exterior surfaces. The thermal break shall not compromise the structural integrity of the cabinet.

F. Maximum Cabinet Leakage:  1 percent of the total supply-air flow at a pressure rating equal to the fan shut-off 
pressure.

G. Cabinet Deflection Performance:

1. Walls and roof deflection shall be within 1/240 of the span at the design working pressure equal to the 
fan shut-off pressure. Deflection limits shall be measured at any point on the surface.

2. Floor deflections shall be within 1/240 of the span considering the worst-case condition caused by the 
following:
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a. Service personnel.
b. Internal components.
c. Design working pressure defined for the walls and roof.

H. Electrical components, devices, and accessories: Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application.

I. Capacities and Characteristics: See drawings

2.03 CABINET

A. Construction:  double wall.

B. Exterior Casing Material:  Galvanized steel with paint finish.

C. Interior Casing Material:  Galvanized steel.

D. Lifting and Handling Provisions: Factory-installed shipping skids and lifting lugs.

E. Base Rails:  Galvanized-steel rails for mounting on roof curb or pad as indicated.

F. Access for Inspection, Cleaning, and Maintenance: Comply with requirements in ASHRAE 62.1.

1. Service Doors: Hinged access doors with gaskets. Material and construction of doors shall match 
material and construction of cabinet in which doors are installed.

G. Roof: Standing seam or membrane; sloped to drain water.

H. Floor: Reinforced, metal surface; reinforced to limit deflection when walked on by service personnel. Insulation 
shall be below metal walking surface.

I. Cabinet Insulation:

1. Type:  Fibrous-glass duct lining complying with ASTM C 1071, Type II
2. Thickness:  1 inch (25 mm).
3. Insulation Adhesive: Comply with ASTM C 916, Type I.
4. Mechanical Fasteners: Suitable for adhesive, mechanical, or welding attachment to casing without 

damaging liner and without causing air leakage when applied as recommended by manufacturer.

J. Condensate Drain Pans:

1. Shape: Rectangular, with 1 percent slope in at least two planes to direct water toward drain connection.
2. Size: Large enough to collect condensate from cooling coils including coil piping connections, coil 

headers, and return bends.

a. Length: Extend drain pan downstream from leaving face to comply with ASHRAE 62.1.
b. Depth: A minimum of 2 inches (50 mm) deep.

3. Configuration: Single wall.
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4. Configuration: Double wall, with space between walls filled with foam insulation and moisture-tight seal.
5. Material: Galvanized-steel sheet with asphaltic waterproofing compound coating on pan top surface.
6. Material: Stainless-steel sheet.
7. Drain Connection:

a. Located on one end of pan, at lowest point of pan.
b. Terminated with threaded nipple.
c. Minimum Connection Size:  NPS 1 (DN 25).

8. Units with stacked coils shall have an intermediate drain pan to collect condensate from top coil.

K. Surfaces in Contact with Airstream: Comply with requirements in ASHRAE 62.1 for resistance to mold and 
erosion.

L. Roof Curb: Full-perimeter curb of sheet metal, minimum 12 inches (300 mm) high, with wood nailer, neoprene 
sealing strip, and welded Z-bar flashing.

1. Comply with requirements in "The NRCA Roofing Manual."

2.04 SUPPLY FAN

A. Forward-Curved Fan Type: Centrifugal; statically and dynamically balanced.

1. Fan Wheel Material:  Galvanized steel, mounted on solid-steel shaft.
2. Bearings:  Self-aligning, permanently lubricated ball bearings.

B. Plenum Fan Type: Single width, non-overloading, with backward-inclined or airfoil blades.

1. Fan Wheel Material: Aluminum; attached directly to motor shaft.
2. Fan Wheel Drive and Arrangement: Direct drive, AMCA Arrangement 4.
3. Fan panel and frame Material: Powder-coated steel, stainless steel, or aluminum.
4. Fan Enclosure: Easily removable enclosure around rotating parts.
5. Fan Balance: Precision balance fan below 0.08 inch/s (2.0 mm/s) at design speed with filter in.

C. Motors:

1. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for 
motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."

2. Motors greater or equal to 1/12 HP and less than 1 hp shall be ECM.

3. Enclosure:  Totally enclosed.

4. Enclosure Materials:  Cast iron.

5. Efficiency: Premium efficient.
6. Service Factor:  1.0.
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D. Mounting: Fan wheel, motor, and drives shall be mounted to fan casing with spring isolators.

2.05 INDIRECT-FIRED GAS FURNACE HEATING

A. Furnace Assembly:

1. Factory assembled, piped, and wired.
2. Comply with requirements in NFPA 54, "National Fuel Gas Code," and ANSI Z21.47, "Gas-Fired Central 

Furnaces."
3. AGA Approval: Designed and certified by and bearing label of AGA.

B. Burners:

1. Heat-Exchanger Material:  Stainless steel with a minimum thermal efficiency of 80 percent.
2. Fuel:  Natural gas.
3. Ignition: Electronically controlled electric spark with flame sensor.
4. High-Altitude Model: For Project elevations more than 2000 feet (610 m) above sea level.

C. Heat-Exchanger Drain Pan Material: Stainless steel.

D. Venting: Gravity vented.

E. Venting: Power vent with integral, motorized centrifugal fan interlocked with gas valve.

F. Safety Controls:

1. Gas Control Valve:  Two stage.
2. Gas Train: Single-body, regulated, redundant, 24-V ac gas valve assembly containing pilot solenoid 

valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.

2.06 OUTDOOR-AIR INTAKE HOOD

A. Type: Manufacturer's standard hood or louver.

B. Materials: Match cabinet.

C. Bird Screen: Comply with requirements in ASHRAE 62.1.

D. Configuration: Designed to inhibit wind-driven rain and snow from entering unit.

2.07 FILTERS

A. Cleanable Filters: 2-inch- (50-mm-) thick, cleanable metal mesh.

B. Disposable Panel Filters:

1. Comply with NFPA 90A.
2. Factory-fabricated, viscous-coated, flat-panel type.
3. Thickness:  2 inches (50 mm).
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4. Minimum Arrestance:  80, according to ASHRAE 52.1.
5. Minimum MERV: 13, according to ASHRAE 52.2.
6. Media: Interlaced glass fibers sprayed with nonflammable adhesive.

C. Mounting Frames:

1. Panel filters arranged for flat or angular orientation, with access doors on both sides of unit. Filters shall 
be removable from one side or from access plenum.

2. Extended surface filters arranged for flat orientation, removable from access plenum.
3. Galvanized or stainless steel with gaskets and fasteners, suitable for bolting together into built-up filter 

banks.

2.08 ROOF CURBS

A. Subject to compliance with requirements, provide products by one of the following:
1. Unit manufacturer.
2. Thybar
3. RPS Curbs.
4. CDI.
5. Prior Approved Equal

2.09 ELECTRICAL POWER CONNECTIONS

A. General Electrical Power Connection Requirements: Factory-installed and -wired switches, motor controllers, 
transformers, and other necessary electrical devices shall provide a single-point field power connection to unit.

B. Enclosure: NEMA 250, Type 3R, mounted in unit with hinged access door in unit cabinet having a lock and key 
or padlock and key,

C. Wiring: Numbered and color-coded to match wiring diagram.

D. Wiring Location: Install factory wiring outside an enclosure in a raceway.

E. Factory Wiring: Branch power circuit to each motor and to controls with one of the following disconnecting 
means:

1. NEMA KS 1, heavy-duty, fusible switch with rejection-type fuse clips rated for fuses. Select and size 
fuses to provide Type 2 protection according to IEC 60947-4-1.

2. NEMA KS 1, heavy-duty, nonfusible switch.
3. UL 489, motor-circuit protector (circuit breaker) with field-adjustable, short-circuit trip coordinated with 

motor locked-rotor amperes.

F. Factory-Mounted, Overcurrent-Protection Service: For each motor.

G. Transformer: Factory mounted with primary and secondary fuses and sized with enough capacity to operate 
electrical load plus spare capacity.

H. Controls: Factory wire unit-mounted controls where indicated.

I. Lights: Factory wire unit-mounted lights.
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J. Receptacle: Factory wire unit-mounted, ground fault interrupt (GFI) duplex receptacle.

K. Control Relays: Auxiliary and adjustable time-delay relays.

2.10 CONTROLS

A. The Building Automation System and Sequence of Operation are specified by the Controls Contractor. See 
Controls Contractor package.

B. Provide equipment with manufacturer’s terminal strip to allow for complete and correct communication to the 
BACnet Building Automation System.

2.11 ACCESSORIES

A. Duplex Receptacle: Factory mounted in unit supply-fan section, with 20 amp 120 V GFI duplex receptacle and 
weatherproof cover.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Comply with manufacturer's rigging and installation instructions for unloading units and moving to final 
locations.

B. Curb Support: Install roof curb on roof structure according to "The NRCA Roofing Manual."

1. Install and secure units on curbs and coordinate roof penetrations and flashing with roof construction.
2. Coordinate size, installation, and structural capacity of roof curbs, equipment supports, and roof 

penetrations. These items are specified in Section 077200 "Roof Accessories."
3. Coordinate size, location, and installation of unit manufacturer's roof curbs and equipment supports with 

roof Installer.

C. Restrained Curb Support: Install restrained vibration isolation roof-curb rails on roof structure according to "The 
NRCA Roofing Manual."

D. Equipment Mounting:
1. Comply with requirements for vibration isolation and seismic control devices specified in Section 230548 

"Vibration and Seismic Controls for HVAC."
2. Comply with requirements for vibration isolation devices specified in Section 230548.13 "Vibration 

Controls for HVAC."

E. Install wall- and duct-mounted sensors furnished by manufacturer for field installation. Install control wiring and 
make final connections to control devices and unit control panel.

F. Comply with requirements for gas-fired furnace installation in NFPA 54, "National Fuel Gas Code."

G. Install separate devices furnished by manufacturer and not factory installed.
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H. Install new filters at completion of equipment installation and before testing, adjusting, and balancing.

I. Install drain pipes from unit drain pans to sanitary drain.

1. Drain Piping: Drawn-temper copper water tubing complying with ASTM B 88, Type L (ASTM B 88M, 
Type B), with soldered joints.

2. Drain Piping: Schedule 40 PVC pipe complying with ASTM D 1785, with solvent-welded fittings.
3. Pipe Size: Same size as condensate drain pan connection.

3.02 CONNECTIONS

A. Where installing piping adjacent to units, allow space for service and maintenance.

B. Gas Piping Connections:

1. Comply with requirements in Section 231123 "Facility Natural-Gas Piping.
2. Connect gas piping to furnace, full size of gas train inlet, and connect with union, pressure regulator, 

and shutoff valve with sufficient clearance for burner removal and service.
3. Install AGA-approved flexible connectors.

C. Duct Connections:

1. Comply with requirements in Section 233113 "Metal Ducts."
2. Drawings indicate the general arrangement of ducts.
3. Connect ducts to units with flexible duct connectors. Comply with requirements for flexible duct 

connectors in Section 233300 "Air Duct Accessories."

D. Electrical Connections: Comply with requirements for power wiring, switches, and motor controls in electrical 
Sections.

1. Install electrical devices furnished by unit manufacturer but not factory mounted.

3.03 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.
2. Inspect units for visible damage to furnace combustion chamber.
3. Perform the following operations for both minimum and maximum firing and adjust burner for peak 

efficiency:

a. Measure gas pressure at manifold.
b. Measure combustion-air temperature at inlet to combustion chamber.
c. Measure flue-gas temperature at furnace discharge.
d. Perform flue-gas analysis. Measure and record flue-gas carbon dioxide and oxygen 

concentration.
e. Measure supply-air temperature and volume when burner is at maximum firing rate and when 

burner is off. Calculate useful heat to supply air.
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4. Verify operation of remote panel including pilot-light operation and failure modes. Inspect the following:

a. High-limit heat exchanger.
b. Alarms.

5. Inspect units for visible damage to refrigerant compressor, condenser and evaporator coils, and fans.

6. Inspect casing insulation for integrity, moisture content, and adhesion.
7. Verify that clearances have been provided for servicing.
8. Verify that controls are connected and operable.
9. Verify that filters are installed.
10. Clean coils and inspect for construction debris.
11. Clean furnace flue and inspect for construction debris.
12. Inspect operation of power vents.
13. Purge gas line.
14. Inspect and adjust vibration isolators and seismic restraints.
15. Verify bearing lubrication.
16. Clean fans and inspect fan-wheel rotation for movement in correct direction without vibration and 

binding.
17. Adjust fan belts to proper alignment and tension.
18. Start unit.
19. Inspect and record performance of interlocks and protective devices including response to smoke 

detectors by fan controls and fire alarm.
20. Operate unit for run-in period.
21. Calibrate controls.
22. Adjust and inspect high-temperature limits.
23. Inspect outdoor-air dampers for proper stroke.
24. Verify operational sequence of controls.
25. Measure and record the following airflows. Plot fan volumes on fan curve.

a. Supply-air volume.
b. Return-air volume.
c. Outdoor-air flow.

B. After startup, change filters, verify bearing lubrication, and adjust belt tension.

C. Remove and replace components that do not properly operate, and repeat startup procedures as specified 
above.

D. Prepare written report of the results of startup services.

3.04 ADJUSTING

A. Adjust initial temperature and humidity set points.

B. Set field-adjustable switches and circuit-breaker trip ranges as indicated.
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3.05 TRAINING

A. See Section 22 00 00 “General Requirements of Plumbing and HVAC” for all owner training requirements.

END OF SECTION 237433
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SECTION 260010 – GENERAL ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.01 SUMMARY

A. The requirements listed in this section are supplemental to the Division 01 General Requirements. 

B. It shall be the responsibility of the Electrical and Low-voltage Contractors to examine and refer to 
all Architectural, Civil, Structural, Mechanical, Plumbing and Landscape drawings and 
specifications for construction conditions which may affect the scope of Electrical, 
Communications, Electronic Safety and Security work.  Inspect the building site and existing 
facilities for verification of present conditions.  Make proper provisions for these conditions in 
performance of the work and cost thereof.

C. Electrical, Communications, Electronic Safety and Security work for this project shall include all 
items, articles, materials and the associated labor mentioned, schedules or shown in these 
specifications and in the accompanying drawings. 

D. Furnish and install all equipment, materials and any required incidental items required by good 
practice to complete the systems described herein.

E. Refer to Division 01 for all listed Alternates and provide separate pricing and work as indicated in 
Division 01 and Contract Documents.

1.02 DEFINITIONS - Throughout contract documents these words and phrases are used:

A. Contract documents - All drawings, specifications, addenda and change orders that document 
work to be done.

B. Demolition – Carefully disconnect and remove items.  All reasonable caution shall be taken to 
avoid damaging removed equipment and to retain its operability.

C. Remove back to source - Remove all conduit and wire back to panelboard or last live device.

D. Equivalent or equal - Product of like type and function that complies with all applicable provisions 
of drawings and specifications and which has been approved as substitute for specified item.

E. Furnish - Purchase material as shown and specified, and place material to approved location on 
site or elsewhere as noted or agreed upon.

F. Install - Set in place and connect, ready for use and in complete and properly operating finished 
condition.

G. Provide - Furnish and install with all products, labor, sub-contracts, and appurtenances required 
for a complete and properly operating, finished condition.



Madras ES & Buff ES Improvements Bid Set 

Jefferson County School District September 11, 2023 

SAJ Project No.: 22140B  

  

Morrison-Maierle, Inc. GENERAL ELECTRICAL REQUIRMENTS
Bend, OR 260010

H. Rough-in - Provide conduit raceway system with junction boxes, fittings, straps, BUSHINGS, etc., 
for future installation of wiring, devices, disconnects and breakers.  Provision shall be made in 
panelboard (hardware, etc.) for future installation of breakers.

I. Serviceable - Arranged so that component or product in question may be properly removed and 
replaced without disassembly, destruction or damage to surrounding installation.

1.03 CODES, STANDARDS AND REGULATIONS

A. Codes - Perform all work in strict accordance with all applicable national, state and local codes; 
including, but not limited to latest legally enacted editions of following codes:

1. Oregon Electrical Specialty Code – OESC
2. Oregon Fire Code – OFC
3. ANSI-C2, National Electrical Safety Code – NESC
4. Oregon Structural Specialty Code – OSSC
5. Oregon Energy Efficiency Specialty Code - OEESC

B. Standards - Reference to standards infers that installation, equipment and material shall be within 
limits for which it was designed, tested and approved, in conformance with current publications 
and standards of following organizations:

1. American National Standards Institute – ANSI
2. American Society for Testing and Materials – ASTM
3. American Society of Heating Refrigerating and Air Conditioning Engineers – ASHRAE 

(Standard 90-75)
4. Institute of Electrical and Electronics Engineers – IEEE
5. Insulated Cable Engineers Association – ICEA
6. National Electrical Contractors Association – NECA
7. National Electrical Manufacturers' Association – NEMA
8. National Fire Protection Association – NFPA
9. Occupational Safety and Health Administration – OSHA
10. Underwriters' Laboratories, Inc. – UL
11. Rules and Regulations of the State/Local Fire Marshal
12. Standards and Requirement of the Serving Utilities
13. State and Local Ordinances

C. Regulations - Design has been performed in accordance with applicable regulations and 
guidelines noted below.  Contractor shall carefully apply these regulations and bring any 
discrepancies to immediate attention of Architect/Engineer. 

1. Americans with Disabilities Act – ADA

1.04 FEES AND PERMITS

A. Electrical Contractor shall pay for all permits or fees in connection with electrical work.  Fees shall 
include any or all user fees, government fees, system development fees, connection fees or other 
fees that are required to be paid before systems can be connected or used.
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B. Schedule all required electrical inspections with local electrical inspector.  Notify engineer of all 
items of discrepancy noted by electrical inspector if those items affect cost or function of system, 
or if they conflict with electrical drawings and specifications.

C. All Utility Cost and fees from the utility work shall be the responsibility of the Owner.  Contractor 
to coordinate all utility requirements, standards and responsibilities with serving utility for a 
complete scope of work prior to bid.

D. Deliver all inspection certificates to Architect/Engineer prior to final acceptance of work.

1.05 INTENT OF SPECIFICATIONS AND DRAWINGS

A. Plans and specifications are intended to result in complete electrical installation in full compliance 
with all applicable codes, standards and ordinances.

B. Plans and specifications are to supplement each other and any details contained in one shall be 
included as if contained in both.

C. Electrical drawings shall serve as working drawings, but Architectural drawings shall take 
precedence if any dimensional discrepancies exist.

D. Drawings are partly diagrammatic and do not show routing of conduits, exact location of products, 
or installation features in exact detail.  Locations of devices, fixtures and equipment are 
approximate unless dimensioned.

E. Riser diagrams and control schematics are not to scale and do not show physical arrangement 
of equipment.  Do not use riser diagrams or schematics to obtain lineal conduit and cabling 
distances.

F. Items are shown on drawings in locations to minimize interference with other equipment, 
structural members, etc.  Exact finish locations are not indicated, however, and all work shall be 
done to avoid interference, preserve headroom and keep openings and passageways clear.

G. In event that discrepancies of any kind exist or required items/details have been omitted, 
Contractor shall notify Architect/Engineer in writing of such discrepancy or omission at least ten 
days prior to bid date.  Failure to do so shall be construed as willingness of Contractor to supply 
all necessary materials and labor required for proper completion of work.

1.06 CONTRACTOR’S RESPONSIBILITY - Contractor shall be responsible for installation of complete 
and functional piece of work in accordance with true intent of contract documents.  Provide all 
incidental items required for complete installation and satisfactory operation of all equipment, 
whether or not specifically noted in contract documents.

A. QUALIFICATIONS

1. Contractor shall employ on this project, capable, experienced and reliable foreman and 
such skilled workmen as may be required for various classes of work to be performed.

2. Where special skills and certification are required, Contractor shall ensure that work is 
performed by individuals with required experience, skill and certification.

3. If, in Engineer's opinion, Contractor's employees do not possess necessary qualifications 
to perform specialty work, Contractor will be required to obtain services of workmen who 
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are approved by manufacturer and certified by applicable agency or group.  These 
workmen, if required, shall be provided at no additional expense.

4. Refer to other specification sections for additional required contractor qualifications and 
certification.

B. LICENSING AND CERTIFICATION - All Division 26 work shall be accomplished by Electricians, 
licensed by state in which work is being done, certified as required, and skilled in their craft.  
Electrician may elect to hire subcontractors for portions of work (such as systems described in 
Divisions 27 and 28) who are not licensed electricians, but have required certificates and are 
licensed in their discipline by state in which work is being done.

C. COORDINATION

1. Contractor shall consult all contract documents, shop drawings of other trades, and actual 
building dimensions to predetermine that his work and equipment will fit as planned.  Do 
not scale drawings for fabrication.  No extra payment will be issued for materials or items 
which do not fit because of Contractor's failure to verify as-built building dimensions.

2. Contractor shall check location of fixtures, outlets, equipment, conduit, etc., to determine 
they clear all openings, structural members, piping, ducts and miscellaneous equipment 
having fixed locations.

3. Changes in location of electrical work, necessary due to obstacles or installation of other 
trades shown on contract documents, shall be made by Electrical Contractor at no extra 
cost.

4. Contractor shall coordinate with Plumbing and Mechanical Contractors to avoid installation 
of piping and ductwork above or below panelboards in violation of National Electrical Code.

5. Lay out all work in advance and avoid conflict with other work in progress.  Physical 
dimensions shall be determined from architectural and structural plans.  Verify locations 
for junction boxes, disconnect switches, stub-ups, etc., for connection to equipment 
furnished by others, or in other Divisions of this work.

6. Contractor shall coordinate and plan work to proceed with work of other trades.
7. Contractor shall inform General Contractor of all required openings in building structure for 

installation of electrical equipment.
8. Contractor shall check dimensions of all electrical equipment installed, provided by himself 

or by others, so correct clearances and connections can be made.
9. Consulting all contract documents and shop drawings of other trades, contractor shall 

determine where electrical junction/pull boxes and equipment can be installed to maintain 
proper accessibility.  Where accessibility cannot be maintained by judicious placement of 
boxes, Electrical Contractor shall coordinate with General Contractor to provide, fabricate, 
install, adjust, paint, etc. access doors through non-accessible floor, wall, and ceiling 
finishes to allow access to all electrical junction and pull boxes, electrical devices, electrical 
equipment, etc. at all required locations whether shown or not shown on plans.  Electrical 
Contractor is responsible for determining size and location of the access doors.  Report 
any conflicts to Architect/Engineer.

1.07 REVIEW

A. All work and material is subject to review at any time by the Architect/Engineer or his 
representative. If the Architect/Engineer or his representative finds material that does not conform 
to these specifications or that is not properly installed or finished, correct the deficiencies in a 
manner satisfactory to the Architect/Engineer at the Contractor’s expense.
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1.08 TEMPORARY FACILITIES

A. ELECTRICAL UTILITIES

1. The Electrical Contractor shall provide temporary electrical power to the construction site 
as directed by the General Contractor.  No connections to the owner’s system shall be 
allowed without owner’s written approval.  Provide a separate utility service as required.

2. The Electrical Contractor shall provide temporary electrical power to job trailers as directed 
by the General Contractor.

3. The Electrical Contractor shall provide temporary communications to job trailers as directed 
by the General Contractor.

4. All Costs associated with temporary power, communications and utility cost shall be paid 
by to the General Contractor.

5. The Electrical Contractor shall provide temporary construction lighting as directed by the 
General Contractor to provide a safe working environment.

6. All temporary services are to be removed in their entirety prior to occupancy as directed by 
the General Contractor.

B. OFFICES

1. The Electrical Contractor must have the permission of the Owner and General Contractor 
or Construction Manager to install a temporary office/job trailer on the project site.

2. Contractor shall completely remove his temporary installations when no longer needed and 
the premises shall be completely clean, disinfected, patched, and refinished to match 
adjacent areas.

C. LADDERS AND SCAFFOLDS

1. The Electrical and Low-voltage Contractors shall provide their own ladders, scaffolds, etc. 
of substantial construction for access to their work in various portions of the building as 
may be required. When no longer needed, they shall be removed by the Contractor.

D. PROTECTION DEVICES

1. The Electrical and Low-voltage Contractors shall provide and maintain their own necessary 
barricades, fences, signal lights, etc., required by all governing authorities or shown on the 
drawings. When no longer needed, they shall be removed by the Contractor. 

E. TEMPORARY FIRE PROTECTION

1. The Electrical and Low-voltage Contractors shall provide all necessary first aid hand fire 
extinguishers for Class A, B, C and special hazards as may exist in his own work area only 
in accordance with good and safe practice and as required by jurisdictional safety authority. 

1.09 RECORD DOCUMENTS (AS-BUILT DRAWINGS)

A. See requirements regarding record documents in General Division and Division 1.

B. At beginning of work, Contractor shall set aside one complete set of drawings which shall be 
maintained as complete "As-Built" set.  Drawings shall be updated daily in neat and legible 
manner and shall not be used for any other purpose.  Drawings, specification, addenda, change 
orders, etc. shall be maintained at job site and available for review at any time.
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C. Show dimensioned location and routing of all electrical work that will become permanently 
concealed, cast in concrete or buried underground.

D. Show complete routing and sizing of any significant revisions to systems shown.

E. Show provisions for future connection, referenced to building lines or approved bench marks.

F. Provide wiring diagrams for all individual communications systems as installed.  Identify all 
components and show all wire and terminal numbers and connections.

G. At completion of project, deliver drawings to Engineer for review.

1.10 WARRANTY

A. The Contractor shall guarantee that all materials and labor installed are new and of first quality 
and that any material or labor found defective shall be replaced without cost to the Owner within 
one (1) year after substantial completion of the Contract or one (1) full season of heating and 
cooling operation, whichever is the greater.  The guarantee shall list the date of the beginning of 
the one (1) year period, which shall be the date that the Substantial Completion Certificate is 
issued.

B. Any damage to the building, caused by defective work or material of the Contractor within the 
above-mentioned period, shall be satisfactorily repaired without cost to the Owner.

C. The guarantee does not include maintenance of equipment.  The Owner shall accept full 
responsibility for proper operation and maintenance of equipment immediately upon substantial 
completion and occupancy of the building.

D. Final acceptance by the Owner will not occur until all operating instructions are mounted in 
Equipment Rooms and Operating Personnel thoroughly indoctrinated in the operation of all 
electrical equipment by the Contractor.

E. No equipment installed as part of this project shall be used for temporary heat during construction.

PART 2 - PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A. Manufacturer’s trade names and catalog numbers listed are intended to indicate the quality of 
equipment or materials desired.  Manufacturers not listed in the specification will be considered 
substitutions and must have prior approval. 

B. See Division 01 for Substitutions Procedures. Requests for substitution are to be submitted 
sufficiently ahead of the deadline, to give ample time for examination. Prior approval request for 
substitution must indicate the specific item or items to be furnished in lieu of those scheduled, 
together with complete technical and comparative data on scheduled items and items proposed 
for substitution.

C. If the engineer approves any proposed substitution, the approved product will be listed in an 
addendum. Bidders shall not rely on approval made in any other manner.
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D. Electrical equipment may be installed with manufacturer’s standard finish and color except where 
specific color, finish or choice is indicated.  If the manufacturer has no standard finish, equipment 
shall have a prime coat and two finish coats of gray enamel.

E. High altitude operation: Capacity of all equipment is to be sized and manufactured to perform at 
the elevation of the project site. If not specifically indicated in the equipment schedule or in the 
specifications provide all required accessories and equipment for proper operation at elevation of 
the project site.

F. This Contractor shall be responsible for materials and equipment installed under this contract.  
Contractor shall also be responsible for the protection of materials and equipment of others from 
damage as a result of his work.

G. Manufactured material and equipment shall be applied, installed, connected, erected, used, 
cleaned and conditioned as directed by manufacturer unless herein specified to the contrary.

H. This Contractor shall make the required arrangement with General Contractor or Construction 
Manager for the introduction into the building of equipment too large to pass through finished 
openings.

I. Store materials and equipment indoors at the job site or, if this is not possible, store on raised 
platforms and protect from the weather by means of waterproof covers. Coverings shall permit 
circulation of air around the materials to prevent condensation of moisture.  Screen or cap 
openings in equipment to prevent the entry of vermin.

2.02 SUBSTITUTION OF MATERIALS - Where substituted equipment requires structural, 
architectural, mechanical, plumbing or electrical work that differs from basic design, cost of all 
changes, including re-design, shall be responsibility of contractor using substitution.

A. APPROVED MANUFACTURERS

1. In general, one particular manufacturer and part number or series is listed to describe 
equipment.  Equivalent equipment of other manufacturers listed for that item may be 
substituted without prior approval.  It shall be Contractor's responsibility to ensure that item 
used for bidding purposes is truly equivalent to that specified.  If it is not equivalent, it will 
be rejected at shop drawing review and Contractor shall supply specified item at his own 
cost.

2. It is understood that manufacturers listed may not actually have equivalent product to that 
specified.  If contractor/distributor has any questions regarding desired product 
characteristics and suitability of proposed substitution, he is encouraged to submit for prior 
approval.  Also, any manufacturer not listed shall be submitted for prior approval.

B. PRIOR APPROVALS

1. Manufacturers not listed in specification or on schedule for a particular item are open for 
substitution prior to bid opening only.

2. Manufacturers desiring approval shall submit catalog cuts that define quality of product and 
ability to perform as specified.  It is understood that no two manufactures use identical 
methods or make identical products.  Any and all deviations from that specified shall be 
clearly noted.
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3. Submittals shall arrive at Engineer at least ten (10) days prior to bid opening.  All approvals 
will be listed in last addendum as being approved to bid.  Items substituted, but not listed 
in contract documents, will not be considered if submitted on shop drawings.

4. Approval of substitute equipment is on basis of quality only.  Materials supplier shall be 
responsible for his quotation reflecting proper selection of his particular equipment with 
regard to proper capacities, physical dimensions, requirements, intended function, finish, 
color, etc.  Engineer will not give approval to specific model numbers or check capacities, 
dimensions, or requirements.  Evaluation will be on basis of quality and equality to specified 
items.

5. Prior approval shall be obtained from engineer and no other entity (architect, owner, etc.) 
is authorized to give such approval.

C. SAMPLES

1. Where, in Engineer/Architect's opinion, product sample is required in order to determine 
appearance, quality, workmanship or operation, Contractor shall submit actual production 
samples of item in question.

2. Samples will be returned to Contractor.  Approved samples may be used.
3. All costs incurred in providing and returning samples will be Contractor's responsibility.

2.03 PRODUCT AND SYSTEM SUBMITTALS

A. Submittals will be required for each piece of equipment, material or product as noted in the table 
below. All submittal shall be submitted, reviewed and all discrepancies addressed prior to ordering 
equipment or starting work. Any equipment ordered without having first completed the submittal 
process is done at the risk of the contractor. Any work performed prior to completing the submittal 
process is done at the risk of the contractor.

B. SUBMITTAL DEFINITIONS

1. Product Data: Provide manufacturers cut sheets that include general product information 
including but not limited to: Model Number, physical data, nominal capacities, rough-in 
requirements. 

2. Performance Data: Provide detailed performance and capacities based on project specific 
requirements including but not limited to: voltage, phase, amperage, overcurrent 
protection, conductor size, conductor material, conduit size, color temperature, color 
rendering index, life expectance, efficacy, efficiency, IP ratings, light distribution types and 
lighting control.

3. Shop Drawings: Provide detailed drawings of the equipment showing overall dimensions, 
location of electrical connection, location of anchorage points, location of electrical and 
control panels, and all operating, service and maintenance clearances.  

4. Delegated Design: Provide detailed drawings prepared and stamped by a registered 
Professional Engineer that detail pertinent design criterial, the materials and products to 
be installed and the required installation locations.

5. Wiring Diagram: Provide diagrams that identify and detail required field wiring.
6. Color Chart: Provide a physical color chart of material samples required for selection of 

equipment colors.
7. Sustainability Compliance: Provide literature that indicated a products compliance with 

LEED or Green Globes. See Division 01 for additional information and requirements. 

C. SUBMITTAL FORMATS
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1. Include the following information with each submittal:
a. Project Name
b. Submittal Date
c. Name of Architect 
d. Name of Engineer
e. Name of General Contractor or Construction Manager
f. Name of Sub-Contractor
g. Name of firm or entity that prepared the submittal
h. Unique Submittal Number
i. Type of Submittal
j. Specification Section 
k. Name or Mark of equipment or material and detail or drawings reference.   

2. All Submittal with the exception of color charts or material samples shall be electronically 
transmitted PDFs.  All submittals over 8 Mb shall be setup on a share file site and access 
granted through email with folder’s link for download.

D. SUBMITTAL REQUIREMENTS

1. Submittals shall be submitted as a complete specification section. The submittal must 
include all materials and equipment for that specification section. Submittals for individual 
materials of equipment will be rejected without review. 

2. Submittals shall be complete, clearly show item used, size, dimensions, capacity, rough in, 
etc., as required for complete check and installation. Manufacturer’s literature showing 
more than one item shall be clearly marked as to which item is being furnished or it will be 
rejected and returned without review.

3. Each submittal shall be thoroughly checked by the Contractor for compliance with the 
Contract Document requirements, accuracy of dimensions, relationship to the work of other 
trades, and conformance with sound, safe practices as to erection and installation. Each 
submittal shall then bear a stamp evidencing such checking and shall show corrections 
made, if any. Submittals requiring extensive corrections shall be revised before 
submission.  Each submittal not stamped and signed by the General and Electrical 
Contractors evidencing such checking will be rejected and returned without review.

4. On each submittal, clearly indicate deviations from requirements in the Contract 
Documents, including minor variations and limitations; include relevant additional 
information and revisions, other than those requested on previous submittals. Indicate by 
highlighting on each submittal or noting on attached separate sheet.

5. Review of the shop drawings and literature by the engineer shall not relieve the contractor 
for responsibility for deviations for the drawings or specifications, nor shall it relieve the 
contractor from responsibility for errors in the shop drawings or literature. It is the 
responsibility of the contractor to provide materials and equipment which meet the 
specifications and job requirements.

6. Luminaires submittals shall include dimensions, quality, distribution, color rendering index, 
color temperature, optics, photometrics, all listings (UL, DLC, Energy Star, Made in 
America, etc.), IP ratings, voltage, wattage, warranty, installation methods, control 
methods, efficacy, efficiency, diffuser options, emergency operation and any required 
accessories.  Provide IES and Revit files upon request.

E. ENGINEER'S REVIEW - Submittal review is for general design and arrangement only and does 
not relieve Contractor from any requirements of contract documents.  Submittals will not be 
checked for quantity, dimension, fit or proper technical design of manufactured equipment.  
Where product or system performance deviations have not been specifically noted in submittal 
by Contractor, Engineer's review will not relieve Contractor's responsibility to provide complete 
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and satisfactory working installation of equal quality and performance to specified system.  
Ordering, manufacture, shipment or installation of equipment prior to receipt of Engineer's written 
review is strictly at Contractor's risk and all costs associated with shipping, changes, replacement 
or restocking shall be Contractor's responsibility.

2.04 SUB-CONTRACTORS - With shop drawing submittals, Contractor shall submit list of all sub-
contractors to be used for the project.

2.05 OPERATION AND MAINTENANCE MANUALS

A. Operation and Maintenance Manuals (O&M Manuals) shall contain:

1. Names and contact information for the Project Architect, Project Engineer.
2. Names and contact information for the General Contractor or Construction Manager.
3. Names and contact information for sub-contractors. 
4. Installation, maintenance and operating instructions for each piece of equipment.
5. Parts lists
6. Wiring Diagrams
7. Equipment Start-up and inspection certificates
8. Test and Balance Reports
9. Commissioning Reports
10. Copies of Equipment Warranties
11. Copies of Submittals
12. Record Drawings.
13. Training DVD’s.

B. Prior to substantial completion submit an electronic copy of the O&M manual in PDF format to 
the Architect, Engineer and Owner for Review and approval. The PDF shall be one file with an 
index and hyperlinks to each section. Individual bound PDFs without automated navigation will 
be rejected. All O&M data shall be grouped by the equipment type and ordered by the 
specification numbering. 

C. Prior to final payment a final electronic copy of the O&M manual on an archival quality DVD as 
well as two printed copies shall be furnished to the owner. Printed copies shall have commercial 
quality 8-1/2” x 11” 3-ring binders with tabbed dividers for each section.   

PART 3 - EXECUTION

3.01 SITE EXAMINATION

A. Prior to submitting bid, Contractor shall visit site of proposed work and familiarize himself with 
conditions affecting work.  Allowance shall be made in bid for these conditions and no additional 
allowance shall be granted because of lack of knowledge of such conditions.

B. Contractor shall verify all measurements at building site.
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3.02 CUTTING AND PATCHING

A. Obtain written permission of Architect/Engineer before cutting or piercing structural members.

B. Sleeves through floors and walls shall be black iron pipe, flush with walls, ceilings or finished 
floors, sized to accommodate raceway.  Grout all penetrations through concrete walls or floors.  
Holes through existing concrete and concrete block (CMU) shall be core drilled.

3.03 CLEAN-UP AND COMMISSIONING

A. DURING CONSTRUCTION - Throughout construction, keep work area reasonably neat and 
orderly by periodic clean-ups.

B. COMMISSIONING - As independent parts of construction are completed, they may be 
commissioned and utilized during construction.  See various sections for restrictions.

C. AT COMPLETION OF WORK

1. Clean equipment of dirt and debris, including interior of panels, outlet boxes, etc.  Remove 
labels from and clean all fixture lenses.

2. Remove materials, scraps, etc., relative to this work and leave premises in clean and 
orderly condition.  This includes all tunnels, attics, ceiling and crawl spaces.

3. Remove all temporary facilities and restore to conditions present prior to work.

3.04 PROJECT COMPLETION AND DEMONSTRATION

A. TESTING

1. Prior to final test, all switches, panelboards, devices, and fixtures shall be in place.
2. At completion of work, or upon request from Architect/Engineer, place entire electrical 

installation, and/or any portion thereof, in operation to demonstrate satisfactory operation.
3. All electrical systems shall be free from short circuits and unintentional grounds.
4. Furnish one (1) copy of certified test results to Architect/Engineer prior to final inspection 

and include one (1) copy in each Brochure of Equipment.

B. ADJUSTMENTS

1. Make all changes necessary to balance connected electrical loads on complete system.  
Arrange for balanced conditions of circuits under connected load demands, as 
contemplated by normal working conditions.  Final load and balance test shall be 
demonstrated in presence of Architect/Engineer.

2. Immediately correct all deficiencies which are evidenced during tests and repeat tests until 
system is approved.  Do not cover or conceal electrical installations until satisfactory tests 
are made and approved.

C. FINAL WALK-THRU

1. Conduct operating tests during final inspection.  Demonstrate installation to operate 
satisfactorily in accordance with requirements of Contract Documents.  Should any portion 
of installation fail to meet requirements of Contract Documents, repair or replace items 
failing to meet requirements until items can be demonstrated to comply.
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2. Have instruments available for measuring light intensities, voltage and current values and 
for demonstration of continuity, grounds, or open circuit conditions.

3. Furnish personnel to assist in taking measurements and making tests.  In event that 
systems are not complete and fully operational at time of final inspection, all costs of any 
subsequent inspections shall be borne by Contractor at no additional cost to Owner.

3.05 OWNER ORIENTATION AND TRAINING

A. GENERAL

1. The system training is intended to familiarize the Owner’s operating and maintenance staff 
with all systems requiring maintenance.  Training is to be provided after the systems are in 
place and operational, after issues noted during commissioning have been resolved, and 
before final acceptance.

2. Provide second set of training sessions for automatic control systems about 6-9 months 
after the first sessions.

3. All Training shall be videotaped and reproduced on DVD’s and given to the owner.  Provide 
a copy for each O&M manual produced.

4. See Individual specification sections for additional training requirements.

B. ATTENDANCE

1. Training is to be provided by contractor’s representatives that are familiar with the system’s 
operation and maintenance requirements.  Individual training sessions (modules) are to 
provided for each type or group of systems, separated roughly by trade group that will be 
performing maintenance on the system.

C. SCHEDULE

1. Duplicate training sessions are to be provided for each training module, so that Owner’s 
operating personnel can be split into two groups during training.  Duplicate training 
sessions to be scheduled on different days.  Length of training sessions will be determined 
by scope of training indicated below, and as coordinated with Owner after draft copy of 
training documents have been reviewed.

D. TRAINING DOCUMENTATION

1. Contractor to submit draft copy of agenda and training documents to Owner for review at 
least two weeks prior to training date.

2. Provide a copy of the following items for each person that will be attending the training 
sessions.  Coordinate required number with the Owner.
a. Training agenda.
b. Summary of new systems and existing systems affected by this project.
c. Summary of work performed under this project.
d. Control system drawings and sequences of operation.
e. List of important maintenance and trouble-shooting operations for all systems.

3. Provide minimum of 2 copies of following items:
a. Contract documents including all drawings, specifications, addendums, and change 

orders.

E. TRAINING SESSIONS
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1. Assemble at location to be determined by the Owner.
2. Distribute training documentation as indicated above.
3. Provide classroom style training if required for orientation, discussion of new systems and 

existing systems affected by this project, and other issues appropriate for a classroom 
format.

4. Visit site and review locations, and perform detailed review of operation and maintenance 
requirements for current systems.

5. All training session shall be video recorded and distributed to the owner upon completion 
in DVD format, or owner desired format.  Include all training videos in the O&M manual.

END OF SECTION 260010
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SECTION 260505 - SELECTIVE DEMOLITION OF ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01 SUMMARY

A. This section describes general requirements and methods of execution relating to selective 
demolition of electrical systems.

B. Not all removal and revision work required as part of the demolition work is shown on the plans.  
The plans are intended to indicate areas where demolition will occur and to establish the intent of 
the demolition work.  It is the Contractor's responsibility to remove all existing electrical raceways, 
wires, devices and equipment that fall within the area affected by demolition of the structure.

C. The Contractor shall thoroughly familiarize himself with work and local conditions under which the 
work is to be performed.  Using original design drawings and walk-through inspections, a 
concerted effort was made to place pertinent information on contract drawings.  However, due to 
nature of demo/remodel work, the Contractor must bear in mind that unforeseen conditions may 
exist, and shall thoroughly inspect work area prior to his bid.  The Contractor shall include in his 
bid any incidental items which may be required to provide complete demolition and rework 
associated systems in adjacent areas where no demolition is occurring.

PART 2 - PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A. Provide materials in accordance with applicable sections in these specifications where:

1. Additional conduit, fittings, conductors, etc., are required for re-connection of circuits that 
extend beyond the demolition area.

2. Devices or equipment need to be temporarily or permanently relocated.
3. Portions of the remaining structure need to be patched or resurfaced.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Verify field measurements and circuiting arrangements as shown on Drawings.

B. Verify that raceways, wiring and equipment being demo'ed only serve facilities in the designated 
demolition area.

C. Examine existing light fixtures being removed to verify if ballasts contain PCB's.
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3.02 PREPARATION

A. 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 and follow the safe working practice requirements of NFPA 70E.

B. PRE-DEMOLITION MEETING - Participate in a pre-demolition meeting at the project site with 
Owner and all affected stakeholders.

1. Inspect and discuss the condition of construction to be selectively demolished. 
2. Review all asbestos reports and plan electrical demo work to comply with report findings.
3. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid delays. 
4. Review and coordinate requirements of work performed by other trades. 
5. Review areas where existing construction is to remain and requires protection. 
6. Review procedures to be followed when critical systems are inadvertently interrupted.  The 

Contractor shall be responsible for the coordination required with Owner prior to 
device/system removal to ensure systems that must remain operational are not 
compromised during the demolition process.

C. SURVEY OF EXISTING CONDITIONS - Record existing conditions by use of preconstruction 
photographs or video.

1. Inventory and record the condition of items to be removed and salvaged.   Provide 
photographs or video of conditions that might be misconstrued as damage caused by 
salvage operations. 

2. Before selective demolition or removal of existing building elements that will be reproduced 
or duplicated in final Work, make permanent record of measurements, materials, and 
construction details required to make exact reproduction.

D. EXISTING ELECTRICAL SERVICE

1. Make provisions to maintain existing power system in service until new system is complete 
and ready for use.

2. Disable the power system only to make switchovers and connections.
3. Obtain permission from the Owner and the Architect/Engineer at least [48] hours prior to 

partially or completely disabling the system.
4. Minimize the duration of any outages.
5. If required, make temporary connections to maintain service in areas adjacent to the 

demolition work area.

3.03 COORDINATION

A. The Contractor is responsible for providing and coordinating phased activities and construction 
methods that minimize disruption to facility operations.  Ensure that any portion of systems or 
devices to remain continue to be complete and operational.  Equipment and devices shall not be 
removed or reconfigured until coordinated with owner.

B. The Contractor shall coordinate interfaces to existing systems that are being demolished in order 
to minimize disruption to the existing systems operations.  Coordinate all utility service and system 
outages with the Owner's Representative, the Architect/Engineer and the local Utility Company 
as applicable.
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C. Demolition and remodel shall be done quickly so as to not hinder other trades.

D. Refer to demolition drawings, new drawings and site drawings to coordinate demolition and 
remodel efforts.  Notify Architect/Engineer of any discrepancies.

3.04 EXISTING SERVICES/SYSTEMS TO REMAIN - Maintain services/systems indicated to remain 
and protect them against damage.

A. Comply with requirements for existing services/systems interruptions.

B. When temporary bypass systems are installed, test and get approval from Engineer before 
proceeding with demolition of existing systems.

C. For existing equipment cabinets with active components in them, provide an air tight dust seal 
around the cabinet and circulate cooling air with a portable air conditioning unit or other means to 
ensure equipment does not overheat.

3.05 DEMOLITION

A. Revise electrical connections as required to remove all equipment and items listed herein or 
shown on plans.  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

B. Remove all electrical devices from walls, floors and ceilings that are to be demolished or moved.  
This includes but is not limited to:

1. Abandoned panelboards and distribution equipment along with the conduits and wires that 
constitute their feeders.

2. Starters, disconnects and other devices and equipment serving utilization equipment that 
is being removed.

3. Light fixtures including brackets, stems, hangers, and other accessories.
4. Switches, outlets, horns, bells, intercom stations, clocks, etc.

C. Remove abandoned outlets if conduit and wiring servicing them is abandoned and removed.  
Provide blank cover for any abandoned boxes which are noted on the plans as not removed.

D. Remove conduit to point where it no longer interferes with construction and is concealed.  For 
conduit buried in concrete or CMU walls, cut conduit off flush with floor and plug conduit.

E. If certain conduits and boxes are abandoned but not scheduled for removal, they shall be shown 
on the "As Built Drawings".

F. If the plans specifically call for conduits that are routed through the demolition area, and are to 
remain, provide supplemental support to meet the requirements in:
1. Section 260529 "Hangers and Supports for Electrical Systems."
2. Section 260533 "Raceways and Boxes for Electrical Systems."
3. Section 260548.16 "Seismic Controls for Electrical Systems."
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G. Remove all conductors back to source (panelboard or last live device).  Remove all abandoned 
communications and security systems cable from origin to destination (do not abandon in place 
UNO).

H. Contractor shall give Owner option to keep demo’ed electrical items of his choice.  Contractor is 
responsible for disposal of all remaining electrical items.

I. Contractor shall be responsible for disposal of all removed lamps and ballasts.  Ballasts may 
contain PCB's and lamps may contain Mercury.  These shall be disposed of according to 
environmental regulations.

J. Provide revised typed circuit directory in panelboards that have circuits removed.

K. Repair adjacent construction and finishes damaged during demolition and extension work.

L. Maintain access to existing electrical installations that remain active.  Modify installation or provide 
access panel as appropriate.

M. 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 any openings to remain. 

N. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing 
finished surfaces. 

O. 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/or portable fire suppression devices 
during flame-cutting operations. 

P. Maintain adequate ventilation when using cutting torches. 

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

R. Dispose of demolished items and materials promptly.

3.06 RELOCATION OF EXISTING EQUIPMENT

A. Equipment to be relocated shall be serviced, modified and repaired as necessary to place it in 
good working order and to satisfaction of Architect/Engineer.

B. Pack or crate items after cleaning and repairing.  Identify contents of containers. 

C. Protect items from damage during transport and storage. 

D. Reinstall items in locations indicated.  Comply with installation requirements for new materials 
and equipment.  Provide connections, supports, and miscellaneous materials necessary to make 
the item functional for use at its new location.

E. Equipment shall be tested in the new location and proper function demonstrated.
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3.07 DISPOSAL OF DEMOLISHED MATERIALS

A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or 
otherwise indicated to remain Owner'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 Owner's property and legally dispose of them.

3.08 CLEANING

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by demolition 
operations.  Return adjacent areas to condition existing before demolition operations began.

B. The contractor shall be required, on a daily basis, to dispose of any demolished material not 
required to be returned to the Owner.  All materials shall be transported off of the Owner’s property 
at the expense of the Contractor.

C. At the end of each work day or shift, the Contractor shall be required to clean up the work area 
and remove all construction debris such that the site is clean and usable without hazard to 
workers.

END OF SECTION 260505
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Copper building wire rated 600 V or less.
2. Metal-clad cable, Type MC, rated 600 V or less.
3. Connectors, splices, and terminations rated 600 V and less.

B. Related Requirements:
1. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.01 COPPER BUILDING WIRE

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with an 
overall insulation layer or jacket, or both, rated 600 V or less.

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

1. Alcan Products Corporation; Alcan Cable Division.
2. Alpha Wire Company.
3. Belden Inc.
4. Cerro Wire LLC.
5. Encore Wire Corporation.
6. General Cable Technologies Corporation.
7. Okonite Company.
8. Service Wire Co.
9. Southwire Incorporated.
10. WESCO

C. Standards:

1. Listed and labeled as defined in OESC, by a qualified testing agency, and marked for 
intended location and use.

2. RoHS compliant.

http://www.specagent.com/LookUp/?uid=123456817811&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836323&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836324&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836326&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802855&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802857&mf=04&src=wd
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3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 
"Wire and Cable Marking and Application Guide."

D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for 
stranded conductors.

E. Conductor Insulation:
1.  Type USE-2 and Type SE: Comply with UL 854.
2. Type THHN and Type THWN-2: Comply with UL 83.
3. Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83.
4. Type XHHW-2: Comply with UL 44.

2.02 METAL-CLAD CABLE, TYPE MC

A. Description: A factory assembly of one or more current-carrying insulated conductors in an overall 
metallic sheath.

B. Approved for lighting whips 6’ or less only.

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

1. AFC Cable Systems.
2. Alpha Wire Company.
3. Belden Inc.
4. Encore Wire Corporation.
5. General Cable Technologies Corporation.
6. Okonite Conpany.
7. Service Wire Co.
8. Southwire Incorporated.
9. WESCO

D. Standards:

1. Listed and labeled as defined in OESC, by a qualified testing agency, and marked for 
intended location and use.

2. Comply with UL 1569.

E. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and 
Cable Marking and Application Guide."

F. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for 
stranded conductors.

G. Ground Conductor: Insulated.

H. Conductor Insulation:

1. Type TFN/THHN/THWN-2: Comply with UL 83.

I. Armor: Steel, interlocked.

http://www.specagent.com/LookUp/?uid=123456817811&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836323&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836324&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836326&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802855&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802857&mf=04&src=wd
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J. Jacket: PVC applied over armor for mechanical connection or wet/damp environments

2.03 CONNECTORS AND SPLICES

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, 
type, and class for application and service indicated; listed and labeled as defined in OESC, by a 
qualified testing agency, and marked for intended location and use.

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

1. 3M Electrical Products
2. AFC Cable Systems, Inc.
3. Gardner Bender.
4. Hubbell Power Systems, Inc.
5. Ideal Industries, Inc.
6. Ilsco; a branch of Bardes Corporation.
7. NSi Industries LLC.
8. O-Z/Gedney; a brand of the EGS Electrical Group.
9. Service Wire Co.
10. TE Connectivity Ltd.
11. Thomas and Betts Corp

PART 3 - EXECUTION

3.01 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders and Branch Circuits: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG 
and larger.

3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS

A. Service Entrance: Type THHN/THWN-2, single conductors in raceway.  Type SE or Type USE, 
multi-conductor cable.

B. Feeders: Type THHN/THWN-2, single conductors in raceway.

C. Branch Circuits: Type THHN/THWN-2, single conductors in raceway.

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

3.03 INSTALLATION OF CONDUCTORS AND CABLES

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

http://www.specagent.com/LookUp/?uid=123456802858&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836326&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836327&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836328&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836329&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817813&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456802860&mf=04&src=wd
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B. Complete raceway installation between conductor and cable termination points according to 
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 
cables.

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

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

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

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

G. Provide a dedicated neutral conductor for each 120 V branch circuit.

3.04 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B.

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

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

3.05 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor.

3.06 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with 
requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling."

3.07 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.
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END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

B. RATIONALE – Grounding provides the foundation to the entire electrical system.  This system is 
designed to:

1. Protect personnel.
2. Minimize damage to equipment and property in the event of high fault current situations,
3. Improve overall electrical system reliability, and
4. Minimize the effects of transient overvoltages.

C. Section includes grounding and bonding systems and equipment.

D. Section includes grounding and bonding systems and equipment.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.01 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in OESC, by a 
qualified testing agency, and marked for intended location and application.

B. Comply with UL 467 for grounding and bonding materials and equipment.

2.02 CONDUCTORS

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction.

B. Equipment and wiring device grounding conductor shall be as follows:

1. Bare copper or have green insulation of same type as circuit conductors (larger wires may 
be permanently marked with green).

2. Properly sized in accordance with the OESC.

C. Bare Copper Conductors:
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1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3. Tinned Conductors: ASTM B 33.
4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter.
5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

D. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100 mm) 
in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart. Stand-off 
insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and shall be 
Lexan or PVC, impulse tested at 5000 V.

2.03 CONNECTORS

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected.

PART 3 - EXECUTION

3.01 APPLICATIONS

A. Conductors: Install solid conductor for No. 10 AWG and smaller, and stranded conductors for No. 
8 AWG and larger unless otherwise indicated.

B. Conductor Terminations and Connections:

1. Any threaded bolt connectors shall be torqued in accordance with manufacturer’s 
guidelines.

3.02 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.  Do not rely 
on conduit for the grounding path.

B. Multiple circuits sharing a raceway may share a single grounding conductor if all of the following 
requirements are met:

1. All circuits originate in the same panel.
2. No more than three single pole circuits may share a ground conductor.
3. Size the ground conductor for the largest circuit.

C. Install insulated equipment grounding conductors with the following items, in addition to those 
required by OESC:
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1. Feeders and branch circuits.
2. Lighting circuits.
3. Receptacle circuits.
4. Single-phase motor and appliance branch circuits.
5. Three-phase motor and appliance branch circuits.
6. Flexible raceway runs.

D. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted 
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, 
humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct and 
connected metallic piping.

3.03 INSTALLATION

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage.

B. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond across 
flexible duct connections to achieve continuity.  Size bonding conductors and jumpers in 
accordance with OESC 250.122, using the rating of the circuit that is likely to energize the ducts.

3.04 FIELD QUALITY CONTROL

A. Perform tests and inspections.

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Steel slotted support systems.
2. Conduit and cable support devices.
3. Support for conductors in vertical conduit.
4. Structural steel for fabricated supports and restraints.
5. Mounting, anchoring, and attachment components, including powder-actuated fasteners, 

mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and 
hanger rods.

6. Fabricated metal equipment support assemblies.

B. Related Requirements:

1. Section 260548.16 "Seismic Controls for Electrical Systems" for products and installation 
requirements necessary for compliance with seismic criteria.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.03 INFORMATIONAL SUBMITTALS

A. Seismic Qualification Data: Certificates, for hangers and supports for electrical equipment and 
systems, accessories, and components, from manufacturer.

1.04 COORDINATION

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified together with concrete Specifications.

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Hangers and supports shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7.
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1. The term "withstand" means "the supported equipment and systems will remain in place 
without separation of any parts when subjected to the seismic forces specified and the 
supported equipment and systems will be fully operational after the seismic event."

2.02 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch- 
(10-mm-) diameter holes at a maximum of 8 inches (200 mm) o.c. in at least one surface.

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

a. Allied Tube & Conduit; a part of Atkore International.
b. B-line, an Eaton business.
c. ERICO International Corporation.
d. Flex-Strut Inc.
e. Gripple Inc.
f. G-Strut.
g. Thomas & Betts Corporation; A Member of the ABB Group.
h. Unistrut; Part of Atkore International.

2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
3. Material for Channel, Fittings, and Accessories: Galvanized steel.
4. Channel Width: Selected for applicable load criteria.
5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
6. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4.
7. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
8. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping.

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

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

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

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

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened 
portland cement concrete, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS 
Type 18 units and comply with MFMA-4 or MSS SP-58.
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4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for 
attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
6. Toggle Bolts: All-steel springhead type.
7. Hanger Rods: Threaded steel.

2.03 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions of 
supported equipment.

PART 3 - EXECUTION

3.01 APPLICATION

A. Comply with the following standards for application and installation requirements of hangers and 
supports, except where requirements on Drawings or in this Section are stricter:

1. NECA 1.
2. NECA 101

B. Comply with requirements for firestopping materials and installation for penetrations through fire-
rated walls, ceilings, and assemblies.

C. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and 
Boxes for Electrical Systems."

D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for 
EMT, IMC, and RMC as required by OESC.  Minimum rod size shall be 1/4 inch (6 mm) in 
diameter.

E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit clamps.

F. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-
inch (38-mm) and smaller raceways serving branch circuits and communication systems above 
suspended ceilings, and for fastening raceways to trapeze supports.

3.02 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
article.

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC and RMC 
may be supported by openings through structure members, according to OESC.
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C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will 
be adequate to carry present and future static loads within specified loading limits. Minimum static 
design load used for strength determination shall be weight of supported components plus 200 lb 
(90 kg).

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

1. To Wood: Fasten with lag screws or through bolts.
2. To New Concrete: Bolt to concrete inserts.
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units.
4. To Existing Concrete: Expansion anchor fasteners.
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) 
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches (100 mm) thick.

6. To Steel: Beam clamps (MSS SP-58,Type 19, 21, 23, 25, or 27), complying with MSS SP-
69.

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

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that comply with seismic-restraint strength and anchorage requirements.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 
reinforcing bars.

3.03 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment.

B. Field Welding: Comply with AWS D1.1/D1.1M.

END OF SECTION 260529
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Metal conduits and fittings.
2. Boxes, enclosures, and cabinets.

1.02 ACTION SUBMITTALS

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

1.03 INFORMATIONAL SUBMITTALS

A. Seismic Qualification Data: Certificates, for enclosures, cabinets, and conduit racks and their 
mounting provisions, including those for internal components, from manufacturer.

PART 2 - PRODUCTS

2.01 METAL CONDUITS AND FITTINGS

A. Metal Conduit:

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

a. Allied Tube & Conduit; a part of Atkore International.
b. Electri-Flex Company.
c. O-Z/Gedney; a brand of Emerson Industrial Automation.
d. Patriot Aluminum Products, LLC.
e. Perma-Cote.
f. Picoma Industries, Inc.
g. Plasti-Bond.
h. Republic Conduit.
i. Southwire Company.
j. Thomas & Betts Corporation; A Member of the ABB Group.
k. Western Tube and Conduit Corporation.

2. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as 
defined in OESC, by a qualified testing agency, and marked for intended location and 
application.

3. GRC: Comply with ANSI C80.1 and UL 6.
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4. IMC: Comply with ANSI C80.6 and UL 1242.

5. EMT: Comply with ANSI C80.3 and UL 797.
6. FMC: Comply with UL 1; zinc-coated steel.
7. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

B. Metal Fittings: Comply with NEMA FB 1 and UL 514B.

1. Listing and Labeling: Listed and labeled as defined in OESC, by a qualified testing agency, 
and marked for intended location and application.

2. Fittings, General: Listed and labeled for type of conduit, location, and use.
3. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and OESC.
4. Fittings for EMT:

a. Material: Steel.
b. Type: Setscrew.

5. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for 
environmental conditions where installed, and including flexible external bonding jumper.

6. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with 
overlapping sleeves protecting threaded joints.

C. Joint Compound for IMC or GRC: Approved, as defined in OESC, by authorities having jurisdiction 
for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit 
joints from corrosion and to enhance their conductivity.

2.02 STANDARD CONDUIT SEALS

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

1. American Polywater Corporation
2. Dura-Line, Inc.
3. FS3, Inc.

B. Description: Sealing compound for use in underground conduit to prevent water and gas 
infiltration in non-classified locations.

1. Semi-permanent, re-enterable seal.
2. Compatible with PVC, rigid steel, EMT, IMC, fiberglass and polyethylene conduits.
3. Keeps water, acids, greases, gases, insects, rodents, etc., out of the conduit.
4. Two-part high-expansion urethane foam with 98% closed cell content.
5. Cured compressive strength of 300 lbs. (ASTM D790), tensile strength of 250 lbs. (ASTM 

D1623), and flexural strength of 450 lbs. (ASTM D790) and temperature range of -20⁰ to 
200⁰F.

6. Cured sealant will be capable of holding 10 psi water pressure continuously.
7. Meets OESC requirements for raceway seals per Articles 225.27, 230.8 and 300.5
8. FST™ Sealant or equivalent.
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2.03 J-HOOKS

A. Description: Prefabricated sheet metal cable supports for low-voltage cables (lighting controls).

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

1. Eaton, B-line.
2. Panduit Corp.
3. Wiremold / Legrand.

C. Listed and labeled as defined in OESC, by an NRTL, and marked for intended location and 
application.

2.04 BOXES, ENCLOSURES, AND CABINETS

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

1. Crouse-Hinds, an Eaton business.
2. Erickson Electrical Equipment Company.
3. Hoffman; a brand of Pentair Equipment Protection.
4. Hubbell Incorporated.
5. Hubbell Incorporated; Wiring Device-Kellems.
6. Milbank Manufacturing Co.
7. MonoSystems, Inc.
8. Oldcastle Enclosure Solutions.
9. O-Z/Gedney; a brand of Emerson Industrial Automation.
10. RACO; Hubbell.
11. Stahlin Non-Metallic Enclosures.
12. Thomas & Betts Corporation; A Member of the ABB Group.

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations.

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with 
gasketed cover.

E. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast 
aluminum with gasketed cover.

F. Device Box Dimensions: 4 inches square by 2-1/8 inches deep with single gang mud ring unless 
device(s) requires otherwise.

G. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1, Type 3R, Type 4 or 
Type 12 with continuous-hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures: Plastic.
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.
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H. Cabinets:

1. NEMA 250, Type 1, Type 3R or Type 12 galvanized-steel box with removable interior 
panel and removable front, finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.
3. Key latch to match panelboards.
4. Metal barriers to separate wiring of different systems and voltage.
5. Accessory feet where required for freestanding equipment.
6. Nonmetallic cabinets shall be listed and labeled as defined in OESC, by a qualified testing 

agency, and marked for intended location and application.

PART 3 - EXECUTION

3.01 RACEWAY APPLICATION

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

1. Exposed Conduit: GRC.
2. Concealed Conduit, Aboveground: EMT.
3. Underground Conduit: RNC, Type EPC-40-PVCin fine bedded trench.
4. Under roadways and paved or concrete walkways:  Type EPC-80-PVC in fine bedded 

trench.
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

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

B. Indoors: Apply raceway products as specified below unless otherwise indicated.

1. Exposed, Not Subject to Physical Damage: EMT.
2. Exposed, Not Subject to Severe Physical Damage: EMT.
3. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the 

following:

a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
c. Mechanical rooms.
d. Gymnasiums.
e. Commercial garages (up to 48” AFF).

4. Concealed in Ceilings and Interior Walls and Partitions: EMT or as specified in Section 
260519, “Low-Voltage Electrical Power Conductors and Cables”.

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 
locations.

6. Damp or Wet Locations: GRC.
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 nonmetallic in 

institutional and commercial kitchens and damp or wet locations. 
8. Concealed in CMU block wall: Type EPC-40-PVC.

C. Minimum Raceway Size: 1 inch trade size for telecom/data and 3/4 inch trade size for all other 
applications.
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D. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 
otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type 
of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing 
conduits and fittings. Use sealant recommended by fitting manufacturer and apply in 
thickness and number of coats recommended by manufacturer.

3. EMT: Use setscrew, steel fittings. Comply with NEMA FB 2.10.
4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20.

E. Install surface raceways only where specifically indicated on Drawings.

F. Install nonmetallic conduit or tubing for protecting bare grounding conductors.

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C).

3.02 LOW VOLTAGE CABLE INSTALLATION

A. Any low voltage cables in exposed or finished areas shall be in raceway.

B. In accordance with OESC 300.11 and OESC 800.24, any low voltage cables installed in 
accessible ceilings without conduit, including lighting control cables, shall be as follows:

1. Cables shall not be draped over air ducts, pipes, or conduits, shall not rest on the ceiling 
grid or tiles, and shall not use ceiling grid support wires or rods.

2. Cables shall be supported using j-hooks at intervals not to exceed 48”. J-hooks shall be 
attached to the structure with dedicated support wires, and a j-hook shall be installed at 
each change in cabling direction.

3. Written approval shall be obtained from the IT designer prior to any use of communications 
system cable/ladder tray or j-hooks. Wherever cable tray or communication system j-hooks 
are used, the lighting controls cabling shall be bundled with cable ties. Any non-metallic 
cable ties used to bundle the cables shall be plenum rated.

3.03 INSTALLATION

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 
hangers and supports.

B. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on 
Drawings or in this article are stricter. Comply with OESC limitations for types of raceways allowed 
in specific occupancies and number of floors.

C. Do not install raceways or electrical items on any "explosion-relief" walls or rotating equipment.

D. Do not fasten conduits onto the bottom side of a metal deck roof.

E. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. 
Install horizontal raceway runs above water and steam piping.
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F. Whenever routed in parallel, maintain 12” minimum separation between communications conduits 
and power conduits. Where these conduits must intersect, cross at 90 degrees.

G. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 
hangers and supports.

H. Install no more than the equivalent of three 90-degree bends in any conduit run except for control 
wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in 
direction.

I. Make bends in raceway using large-radius preformed ells. Field bending shall be according to 
OESC minimum radii requirements. Use only equipment specifically designed for material and 
size involved.

J. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. 
Install conduits parallel or perpendicular to building lines.

K. Support conduit within 12 inches of enclosures to which attached.

L. Raceways Below Slab:

1. Conduits are permitted under the slab in the base material only (not within the concrete 
slab).

2. All routing must be approved by the structural engineer prior to rough-in.
3. Arrange stub-ups so that curved portions of bends are not visible above finished slab.
4. Change from RNC, Type EPC-40-PVC to PVC Coated GRC bend and thru slab stub before 

rising above floor.

M. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed 
compound to threads of raceway and fittings before making up joints. Follow compound 
manufacturer's written instructions.

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

O. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install 
locknuts hand tight plus 1/4 turn more.

P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings in 
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

Q. Cut conduit perpendicular to the length.  For conduits 2-inch trade size and larger, use roll cutter 
or a guide to make cut straight and perpendicular to the length.

R. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal 
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated 
throat metal grounding bushings on service conduits.

S. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less 
than 200-lb (90-kg) tensile strength. Leave at least 12 inches of slack at each end of pull wire. 
Cap underground raceways designated as spare above grade alongside raceways in use.
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T. Install raceway sealing fittings at accessible locations according to OESC and fill them with listed 
sealing compound. For concealed raceways, install each fitting in a flush steel box with a blank 
cover plate having a finish similar to that of adjacent plates or surfaces.

U. Standard Conduit Seals:

1. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings 
or boxes are between the seal and the following changes of environments. Seal the interior 
of all raceways at the following points:

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

b. Where an underground service raceway enters a building or structure.
c. Conduit extending from interior to exterior of building.
d. Conduit extending into pressurized duct and equipment.
e. Conduit extending into pressurized zones that are automatically controlled to 

maintain different pressure set points.
f. Where otherwise required by OESC.

V. Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 25 
feet (7.6 m).

2. Install type and quantity of fittings that accommodate temperature change listed for each 
of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C) 
temperature change.

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

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

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

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of 
length of straight run per degree F of temperature change for PVC conduits.

4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints.

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

W. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible 
conduit for recessed and semi-recessed luminaires, equipment subject to vibration, noise 
transmission, or movement; and for transformers and motors.

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

X. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually 
indicated, give priority to ADA requirements. Install boxes with height measured to center of box 
unless otherwise indicated.
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Y. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits.

3.04 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with 
requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling."

3.05 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. 

3.06 PROTECTION

A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
2. Repair damage to PVC coatings or paint finishes with matching touchup coating 

recommended by manufacturer.

END OF SECTION 260533



Madras ES & Buff ES Improvements Bid Set 

Jefferson County School District September 11, 2023 

SAJ Project No.: 22140B  

  

Morrison-Maierle, Inc
Bend, OR.

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 
CABLING

260544

SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
2. Sleeve-seal systems.
3. Sleeve-seal fittings.
4. Grout.
5. Silicone sealants.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.01 SLEEVES

A. Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, plain 
ends.

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel 
sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal joint, 
with tabs for screw-fastening the sleeve to the board.

C. Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and 
with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).

b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one 
or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5 
mm).
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2.02 SLEEVE-SEAL SYSTEMS

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

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

a. Advance Products & Systems, Inc.
b. CALPICO, Inc.
c. Metraflex Company (The).
d. Pipeline Seal and Insulator, Inc.
e. Proco Products, Inc.
f. 3M

2. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include 
type and number required for pipe material and size of pipe.

3. Pressure Plates: Stainless Steel.
4. Connecting Bolts and Nuts: Stainless Steel of length required to secure pressure plates to 

sealing elements.

2.03 SLEEVE-SEAL FITTINGS

A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in 
concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to 
match piping OD.

2.04 GROUT

A. Description: Non-shrink; recommended for interior and exterior sealing openings in non-fire-rated 
walls or floors.

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout.

C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

D. Packaging: Premixed and factory packaged.

2.05 SILICONE SEALANTS

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of 
grade indicated below.

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 
surfaces that are not fire rated.

http://www.specagent.com/Lookup?ulid=1890
http://www.specagent.com/Lookup?uid=123457034128
http://www.specagent.com/Lookup?uid=123457034130
http://www.specagent.com/Lookup?uid=123457034131
http://www.specagent.com/Lookup?uid=123457034129
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B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and 
cure in place to produce a flexible, non-shrinking foam.

PART 3 - EXECUTION

3.01 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A. Comply with NECA 1.

B. Comply with NEMA VE 2 for cable tray and cable penetrations.

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 
Floors and Walls:

1. Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint.

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 
between sleeve and wall so no voids remain. Tool exposed surfaces smooth; protect 
material while curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and 

raceway or cable unless sleeve seal is to be installed, unless seismic criteria require 
different clearance.

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used. 
Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both 
surfaces of walls. Deburr after cutting.

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches (50 mm) 
above finished floor level. Install sleeves during erection of floors.

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 
opening.

2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies.

E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-
type flashing units applied in coordination with roofing work, and in accordance with roof system 
manufacturer's warranty requirements.

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

G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves 
to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing 
sleeve-seal system.
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3.02 SLEEVE-SEAL-SYSTEM INSTALLATION

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building.

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

3.03 SLEEVE-SEAL-FITTING INSTALLATION

A. Install sleeve-seal fittings in new walls and slabs as they are constructed.

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. 
Position waterstop flange to be centered in concrete slab or wall.

C. Secure nailing flanges to concrete forms.

D. Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION 260544
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SECTION 260548.16 - SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Restraint channel bracings.
2. Restraint cables.
3. Seismic-restraint accessories.
4. Mechanical anchor bolts.

1.02 ACTION SUBMITTALS

A. Delegated-Design Submittal: For each seismic-restraint device.

1. Include design calculations and details for selecting seismic restraints complying with 
performance requirements, design criteria, and analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation.

2. Design Calculations: Calculate static and dynamic loading caused by equipment weight, 
operation, and seismic and wind forces required to select seismic and wind restraints and 
for designing vibration isolation bases.

a. Coordinate design calculations with wind load calculations required for equipment 
mounted outdoors. Comply with requirements in other Sections for equipment 
mounted outdoors.

3. Seismic and Wind Restraint Details:

a. Design Analysis: To support selection and arrangement of seismic and wind 
restraints. Include calculations of combined tensile and shear loads.

b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the 
restrained items and to the structure. Show attachment locations, methods, and 
spacings. Identify components, list their strengths, and indicate directions and 
values of forces transmitted to the structure during seismic events. Indicate 
association with vibration isolation devices.

c. Coordinate seismic-restraint and vibration isolation details with wind-restraint details 
required for equipment mounted outdoors. Comply with requirements in other 
Sections for equipment mounted outdoors.

d. In lieu of design analysis and details, preapproval documentation by OSHPD, ICC-
ES or another agency acceptable to authorities having jurisdiction are acceptable.

1.03 QUALITY ASSURANCE

A. Comply with seismic-restraint requirements in the OSSC unless requirements in this Section are 
more stringent.
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B. Seismic-restraint devices shall have horizontal and vertical load testing and analysis. They shall 
bear anchorage preapproval from OSHPD in addition to preapproval, showing maximum seismic-
restraint ratings, by ICC-ES or another agency acceptable to authorities having jurisdiction. 
Ratings based on independent testing are preferred to ratings based on calculations. If 
preapproved ratings are not available, submittals based on independent testing are preferred. 
Calculations (including combining shear and tensile loads) that support seismic-restraint designs 
must be signed and sealed by a qualified professional engineer.

C. Comply with OESC 

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Wind-Restraint Loading:

1. Basic Wind Speed (ultimate): 100 mph.
2. Minimum 10 lb/sq. ft. (48.8 kg/sq. m) multiplied by maximum area of component projected 

on vertical plane normal to wind direction and 45 degrees either side of normal.

B. Seismic-Restraint Loading:

1. Design seismic restraints for components for seismic design forces defined in Chapter 13 
of ASCE 7-10.
a. Building Risk Category: III
b. Design Spectral Response Acceleration at Short Periods, SDS = 0.376.
c. Component Importance Factor, IP = 1.0 for electrical equipment except for 

components required for life-safety purposes after an earthquake such as egress 
lighting and fire alarm control panel where IP = 1.5.

d. Component Response Modification Factor, RP: See Table 13.6-1 of ASCE 7-10
e. Component Amplification Factor, aP: See Table 13.6-1 of ASCE 7-10

2.02 RESTRAINT CHANNEL BRACINGS

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

1. Atkore Unistrut
2. B-line, an Eaton business.
3. Hilti, Inc.
4. Mason Industries, Inc.

B. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel channels 
with accessories for attachment to braced component at one end and to building structure at the 
other end, with other matching components, and with corrosion-resistant coating; rated in tension, 
compression, and torsion forces.

http://www.specagent.com/Lookup?ulid=9103
http://www.specagent.com/Lookup?uid=123457076423
http://www.specagent.com/Lookup?uid=123457076424
http://www.specagent.com/Lookup?uid=123457076425
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2.03 RESTRAINT CABLES

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

1. Gripple Inc.
2. Kinetics Noise Control, Inc.
3. Vibration & Seismic Technologies, LLC.
4. Vibration Mountings & Controls, Inc.

B. Restraint Cables: ASTM A 603 galvanized steel cables. End connections made of steel 
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; with 
a minimum of two clamping bolts for cable engagement.

2.04 SEISMIC-RESTRAINT ACCESSORIES

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

1. Atkore Unistrut
2. B-line, an Eaton business.
3. Kinetics Noise Control, Inc.
4. Mason Industries, Inc.

B. Hanger-Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted 
connections to hanger rod.

C. Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers to 
rigid channel bracings and restraint cables.

D. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid 
equipment mountings and matched to type and size of anchor bolts and studs.

E. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements 
and steel sleeves designed for rigid equipment mountings and matched to type and size of 
attachment devices used.

F. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant neoprene, 
with a flat washer face.

2.05 MECHANICAL ANCHOR BOLTS

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

1. B-line, an Eaton business.
2. Hilti, Inc.
3. Kinetics Noise Control, Inc.
4. Mason Industries, Inc.

http://www.specagent.com/Lookup?ulid=9104
http://www.specagent.com/Lookup?uid=123457103648
http://www.specagent.com/Lookup?uid=123457076428
http://www.specagent.com/Lookup?uid=123457076429
http://www.specagent.com/Lookup?ulid=9105
http://www.specagent.com/Lookup?uid=123457076432
http://www.specagent.com/Lookup?uid=123457076433
http://www.specagent.com/Lookup?uid=123457076434
http://www.specagent.com/Lookup?ulid=9106
http://www.specagent.com/Lookup?uid=123457076436
http://www.specagent.com/Lookup?uid=123457076437
http://www.specagent.com/Lookup?uid=123457076438
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B. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel 
for interior applications and stainless steel for exterior applications. Select anchor bolts with 
strength required for anchor and as tested according to ASTM E 488.

PART 3 - EXECUTION

3.01 APPLICATIONS

A. Multiple Raceways or Cables: Secure raceways and cables to trapeze member with clamps 
complying with delegated design submittal requirements.

B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to 
receive them and where required to prevent buckling of hanger rods caused by seismic forces.

C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of 
components so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits.

3.02 SEISMIC-RESTRAINT DEVICE INSTALLATION

A. Coordinate the location of embedded connection hardware with supported equipment attachment 
and mounting points and with requirements for concrete reinforcement and formwork.

B. Equipment and Hanger Restraints:

1. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance between 
anchor and adjacent surface exceeds 0.125 inch (3.2 mm).

C. Install cables so they do not bend across edges of adjacent equipment or building structure.

D. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall.

E. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members.

F. Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors. Locate and avoid prestressed tendons, electrical and telecommunications 
conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened.

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to 
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole 
and progressing toward the surface in such a manner as to avoid introduction of air pockets 
in the adhesive.
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5. Set anchors to manufacturer's recommended torque using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications.

3.03 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways 
where they cross seismic joints, where adjacent sections or branches are supported by different 
structural elements, and where connection is terminated to equipment that is anchored to a 
different structural element from the one supporting them as they approach equipment.

END OF SECTION 260548.16
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:

1. Color and legend requirements for raceways, conductors, and warning labels and signs.
2. Tapes and stencils.
3. Signs.
4. Cable ties.

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Comply with ASME A13.1.

B. Comply with OESC.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Comply with NFPA 70E requirements for arc-flash warning labels.

F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used 
by label printers, shall comply with UL 969.

2.02 COLOR AND LEGEND REQUIREMENTS

A. Raceways and Cables Carrying Circuits within Buildings.  Identify the covers of each junction and 
pull box of the following systems with paint as follows:

1. Fire Detection and Alarm System: Red
2. Affix label with black letters on color noted above indicating voltage and system or service 

type.

B. Conductor Color-Coding for Phase and Voltage-Level Identification, 600 V or Less: Use colors 
listed below for ungrounded service, feeder and branch-circuit conductors.
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1. Utilize factory applied, colored insulation for No. 8 AWG and smaller.
2. If Authority Having Jurisdiction permits, for sizes larger than No. 8 AWG, where conductors 

with factory colored insulation are not commonly available, colored non-aging, plastic tape 
may be field applied.  Apply in half-lapped turns for a minimum distance of 6 inches (150 
mm) from terminal points and in boxes where splices or taps are made.  Apply last two 
turns of tape with no tension to prevent possible unwinding.  Locate bands to avoid 
obscuring factory cable markings.

3. Colors for Three-Phase Wye, 208/120V Circuits:
a. Phase A: Black.
b. Phase B: Red.
c. Phase C: Blue.
d. Neutral:  White.

4. Color for Equipment Grounds: Bare copper or Green.

C. Warning Label Colors:

1. Identify system voltage with black letters on an orange background.

D. Warning labels and signs shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT 
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES (915 MM)."

3. Arc Flash Warning: “WARNING – KEEP CLEAR.  RISK OF ELECTRIC SHOCK OR ARC 
FLASH.  PPE REQUIRED.”.

E. Equipment Identification Labels:

1. Black letters on a white field, or white letters on a black field.
2. Include equipment designation and circuit.
3. Exterior equipment labels shall have a rivet or screw mounted label on the exterior door. 
4. 1” minimum height letters for service disconnect and emergency shut-off switches.
5. 1/2" minimum height letters for panelboards, switchboards, relay enclosures and 

transformers.
6. 1/4" minimum height letters for disconnect switches and motor starters.
7. 1/8” minimum height letters for device coverplates (where required).

2.03 TAPES AND STENCILS

A. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils 
(0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide; compounded for outdoor use.

B. Floor Marking Tape: 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with 
yellow and black stripes and clear vinyl overlay.

2.04 SIGNS

A. Baked-Enamel Signs:
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1. Preprinted aluminum signs, high-intensity reflective, punched or drilled for fasteners, with 
colors, legend, and size required for application.

2. 1/4-inch (6.4-mm) grommets in corners for mounting.
3. Nominal Size: 7 by 10 inches (180 by 250 mm).

B. Laminated Acrylic or Melamine Plastic Signs:

1. Engraved legend.
2. Thickness:

a. For signs up to 20 sq. in. (129 sq. cm), minimum 1/16 inch (1.6 mm) thick.
b. For signs larger than 20 sq. in. (129 sq. cm), 1/8 inch (3.2 mm) thick.
c. Engraved legend with black letters on white face
d. Punched or drilled for mechanical fasteners with 1/4-inch (6.4-mm) grommets in 

corners for mounting.
e. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment.

2.05 CABLE TIES

A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and 
Type 6/6 nylon.

1. Minimum Width: 3/16 inch (5 mm).
2. Tensile Strength at 73 Deg F (23 Deg C) according to ASTM D 638: 12,000 psi (82.7 MPa).
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
4. Color: Black, except where used for color-coding.

B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, 
self-extinguishing, one piece, self-locking, and Type 6/6 nylon.

1. Minimum Width: 3/16 inch (5 mm).
2. Tensile Strength at 73 Deg F (23 Deg C) according to ASTM D 638: 12,000 psi (82.7 MPa).
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
4. Color: Black.

C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.

1. Minimum Width: 3/16 inch (5 mm).
2. Tensile Strength at 73 Deg F (23 Deg C) according to ASTM D 638: 7000 psi (48.2 MPa).
3. UL 94 Flame Rating: 94V-0.
4. Temperature Range: Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C).
5. Color: Black.

2.06 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint: Comply with requirements in painting Sections for paint materials and application 
requirements. Retain paint system applicable for surface material and location (exterior or 
interior).
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B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.01 COORDINATION

A. Verify and coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop Drawings, 
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent 
designations throughout Project.

B. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation 
and maintenance manual.

C. Coordinate installation of identifying devices with location of access panels and doors.

D. Install identifying devices before installing acoustical ceilings and similar concealment.

3.02 INSTALLATION

A. Verify identity of each item before installing identification products.

B. Apply identification devices to surfaces that require finish after completing finish work.

C. Install signs with approved legend to facilitate proper identification, operation, and maintenance 
of electrical systems and connected items.

D. Self-Adhesive Identification Products: Before applying electrical identification products, clean 
substrates of substances that could impair bond, using materials and methods recommended by 
manufacturer of identification product.

E. Self-Adhesive Identification Products used on the exterior of the building: Before applying 
electrical identification products, clean substrates of substances that could impair bond, using 
materials and methods recommended by manufacturer of identification product. Labels shall have 
a rivet or screw mounted on each side of the label, located on the exterior door. 

F. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for viewing 
from the floor.

G. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written 
instructions.

H. Laminated Acrylic or Melamine Plastic Signs:

1. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate.

I. Cable Ties: General purpose, for attaching tags, except as listed below:
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1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

3.03 IDENTIFICATION SCHEDULE

A. Install identification materials and devices at locations for most convenient viewing without 
interference with operation and maintenance of equipment. Install access doors or panels to 
provide view of identifying devices.

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, 
and locations of high visibility. Identify by system and circuit designation.

C. Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each junction 
and pull box of the following systems with self-adhesive labels containing the wiring system 
legend and system voltage. System legends shall be as follows:

1. "FIRE ALARM."

D. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes, 
manholes, and handholes, use write-on tags with the conductor or cable designation, origin, and 
destination.

E. Control-Circuit Conductor Termination Identification: For identification at terminations, provide 
self-adhesive wraparound labels with the conductor designation.

F. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source.

G. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 
signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual.

H. Workspace Indication: Apply floor marking tape to finished surfaces. Show working clearances in 
the direction of access to live parts. Workspace shall comply with OESC and 29 CFR 1926.403 
unless otherwise indicated. Do not install at flush-mounted panelboards and similar equipment in 
finished spaces.

I. Instructional Signs: Self-adhesive labels, including the color code for grounded and ungrounded 
conductors.

J. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive equipment labels.

1. Apply to exterior of door, cover, or other access.
2. For equipment with multiple power or control sources, apply to door or cover of equipment, 

including, but not limited to, the following:
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a. Power-transfer switches.
b. Controls with external control power connections.

K. Arc Flash Warning Labeling: Self-adhesive labels.

L. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs with 
approved legend where instructions are needed for system or equipment operation.

M. Emergency Operating Instruction Signs: Self-adhesive labels, Laminated acrylic or melamine 
plastic signs with white legend on a red background with minimum 3/8-inch- (10-mm-) high letters 
for emergency instructions at equipment used for power transfer and load shedding.

N. Equipment Identification Labels:

1. Indoor Equipment: Engraved, laminated acrylic or melamine plastic label.
2. Outdoor Equipment: Engraved, Laminated acrylic or melamine label.

END OF SECTION 260553
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SECTION 26 08 00 - COMMISSIONING OF ELECTRICAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes Commissioning activities required for work of Division 26 Sections including but 
not limited to construction checks, equipment start-up, functional testing, and operator training. 
1. Comply with Section 01 91 13 – General Commissioning Requirements for Commissioning 

activities for Division 26 work. 

1.2 SUBMITTALS 

A. Provide submittals of systems being commissioned to Owner’s Authorized Representative as 
required by Section 01 91 13. 

PART 2 - PRODUCTS 

NOT USED 

PART 3 - EXECUTION  

3.1 FIELD QUALITY CONTROL 

A. Manufacturer's Field Services: Manufacturer's representative to perform construction checks and 
operational training as specified in Division 26. 

3.2 CONSTRUCTION CHECKLISTS 

A.    Contractor shall perform as required by Section 01 91 13. Construction checklists for each system 
being commissioned will be prepared by Commissioning Provider during construction. 
1. Perform voltage and amperage measurements for mechanical equipment as required in 

Section 22 08 00 and 23 08 00. 

3.3 FUNCTIONAL TESTING 

A. Contractor shall perform testing as directed by Commissioning Provider and as required by Section 
01 91 13. Functional Test Plans for each system being commissioned will be prepared by 
Commissioning Provider during construction. Provide an allowance of on-site labor hours per trade 
for assisting Commissioning Provider with Functional Testing as listed below. Labor required for 
retesting due to failure of equipment or systems to perform in accordance with Contract Documents 
shall be provided at no additional cost to Owner. 
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3.4 OPERATIONS AND MAINTENANCE TRAINING 

A. The Contractor shall provide operation and maintenance instruction to Owner's personnel as 
required by Division 01 and 26.   

3.5 SCHEDULE OF SYSTEMS BEING COMMISSIONED 

A. Commission systems and equipment listed below including associated equipment and control 
systems. 
1. Electrical connections to commissioned mechanical equipment. 

 

END OF SECTION 
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

1.02 RELATED SECTIONS

A. Section 262813 – Fuses

B. Section 264313 - Surge Protection for Low-Voltage Electrical Power Circuits

1.03 DEFINITIONS

A. OCPD: Overcurrent protective device.

B. MCCB: Molded-case circuit breaker.

C. SPD: Surge protective device.

D. NRTL: Nationally Recognized Testing Laboratory.

1.04 ACTION SUBMITTALS

A. Product Data: For each type of panelboard, overcurrent protective device, surge protection 
device, ground-fault protector, accessory, and component.

B. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details.
2. Detail enclosure types including mounting and anchorage, environmental protection, 

knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.
3. Detail bus configuration, current, and voltage ratings.
4. Short-circuit current rating of panelboards and all individual overcurrent protective devices.
5. Current limitation curves and time-current coordination curves for each type and rating of 

overcurrent protective device.
6. Time-current coordination curves for each type and rating of overcurrent protective device 

included in panelboards. 
7. Schematic and wiring diagrams for power, signal, and control wiring.
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1.05 INFORMATIONAL SUBMITTALS

A. Panelboard schedules for installation in panelboards.

B. Seismic Qualification Data: Certificates, for panelboards, overcurrent protective devices, 
accessories, and components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and 
describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements.

1.06 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
2. Field settings for all adjustable overcurrent protective devices.

B. Record of performance testing for ground fault breakers in accordance with OESC 230.95(C).

1.07 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Keys: Two (2) spares for each type of panelboard cabinet lock.

1.08 QUALITY ASSURANCE

A. Installer Qualifications: Workers qualified as defined in NEMA PB 1.1 and trained in electrical 
safety as required by NFPA 70E.

1.09 FIELD CONDITIONS

A. Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work 
in spaces is complete and dry, work above panelboards is complete, and temporary HVAC 
system is operating and maintaining ambient temperature and humidity conditions at 
occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise 
indicated:

a. Ambient Temperature: Not exceeding 23 deg F (minus 5 deg C) to plus 104 deg F 
(plus 40 deg C).

b. Altitude not exceeding 6600 feet (2000 m).
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B. Service Conditions: NEMA PB 1.1, usual service conditions, as noted above.

1.10 COORDINATION

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, ductwork, encumbrances to workspace clearance requirements and adjacent 
surfaces. Maintain required workspace clearances and required clearances for equipment access 
doors and panels in accordance with OESC 110.26.

1.11 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards enclosures, 
buswork, overcurrent protective devices, accessories that fail in materials or workmanship within 
specified warranty period.

1. Panelboard Warranty Period: 12 months from date of Substantial Completion.

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Seismic Requirements: Fabricate and test panelboards according to IEEE 344 to withstand 
seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems."

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event."

2.02 PANELBOARDS COMMON REQUIREMENTS

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

1. Square D by Schneider Electric.
2. Eaton Cutler-Hammer.
3. ABB/General Electric Company.
4. Siemens Corporation.

B. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and 
accessories from single source from single manufacturer.

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for panelboards 
including clearances between panelboards and adjacent surfaces and other items. Comply with 
indicated maximum dimensions.

D. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Section 260548.16 "Seismic Controls for Electrical Systems."

http://www.specagent.com/LookUp/?uid=123456817994&mf=04&src=wd
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E. Electrical Components, Devices, and Accessories: Listed and labeled as defined in OESC, by a 
qualified testing agency, and marked for intended location and application.

F. Comply with NEMA PB 1.

G. Comply with OESC.

H. Enclosures: Flush and Surface-mounted (as noted on plans), dead-front cabinets.

1. Rated for environmental conditions at installed location.
a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
b. Outdoor Locations: NEMA 250, Type 3R.
c. Kitchen or Wash-Down Areas: NEMA 250, Type 4X, stainless steel.
d. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.
e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: 

NEMA 250, Type 12.

2. Mounting Height:
a. Standard: 84 inches to top of enclosure (so that maximum height of highest breaker 

is 79 inches maximum).

3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box 
dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and shall 
have no exposed hardware.

4. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged 
trim cover. Trims shall cover all live parts and shall have no exposed hardware.

I. Incoming Mains Location: Top or Bottom as determined by Contractor, based on field conditions, 
UNO.

J. Phase, Neutral, and Ground Buses: Hard-drawn copper (98 percent conductivity), or tin-plated 
aluminum.

K. Conductor Connectors: Suitable for use with conductor material, quantity and sizes. Refer to the 
Feeder Schedule on the contract documents.

1. Material: Hard-drawn copper (98 percent conductivity), or tin-plated aluminum.
2. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each pole in the 

panelboard.
3. Ground Lugs and Bus - Configured Terminators: Mechanical type, with a lug on the bar for 

each pole in the panelboard.

L. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having jurisdiction 
for use as service equipment with one or more main service disconnecting and overcurrent 
protective devices.

M. Future Devices: Panelboards shall have mounting brackets, bus connections, filler plates, and 
necessary appurtenances required for future installation of devices.

N. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current 
available at terminals. Assembly listed by an NRTL for 100 percent interrupting capacity.
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2.03 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. All OCPDs shall be fully rated for available fault current. No series rating will be allowed.

B. Manufacturers – Breakers shall be manufactured by the same manufacturer as the panelboard 
in which they are installed.

C. Branch Overcurrent Protective Devices - Bolt-on circuit breakers or plug-in circuit breakers where 
individual positive-locking device requires mechanical release for removal. Replaceable without 
disturbing adjacent units.

2.04 CIRCUIT BREAKERS

A. General requirements

1. Breakers shall meet current NEMA and UL specifications as applicable to frame size, 
standard rating and interrupting capability.

2. Breakers shall be one-, two-, or three-pole as scheduled, operate manually for normal ON-
OFF switching and automatically under overload and short circuit conditions.

3. The operating handle shall open and close all poles simultaneously on multi-pole breakers. 
The operating mechanism shall be trip-free so that contacts cannot be held closed against 
abnormal overcurrent or short circuit conditions. Do not use single-pole circuit breakers 
with handle ties where multi-pole breakers are indicated on the panel schedule or where 
required for poly-phase loads.

4. Breakers shall be of the type noted on panel schedule (shunt-trip, GFCI, arc-fault, etc.) or 
as required by the equipment being provided.

5. Breakers noted as GFI protected for equipment shall have a 30mA or greater trip.
6. Breakers noted as GFI protected for personnel shall have a 6mA trip.
7. A control transformer with primary and secondary fusing shall be provided as required for 

control of shunt-trip breakers.

B. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to meet 
available fault currents.

1. Molded case circuit breakers shall be bolt-on type only and suitable for individual as well 
as panelboard mounting. No breakers designated "plug-on" type allowed unless 
specifically noted on plans.

2. Thermal-Magnetic Circuit Breakers:

a. Inverse time-current element for low-level overloads.
b. Instantaneous magnetic trip element for short circuits.
c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

3. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, 
field-adjustable trip setting.

4. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings (LSIG):

a. Instantaneous trip.
b. Long- and short-time pickup levels.
c. Long- and short-time adjustments.
d. Ground-fault pickup level, time delay, and I squared t response.
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5. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less 
than NEMA FU 1, RK-5.

6. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault 
protection (6-mA trip).

7. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip).
8. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-pole 

configuration.
9. Sub-feed Circuit Breakers: Vertically mounted.
10. MCCB Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.
b. Breaker handle indicates tripped status.
c. UL listed for reverse connection without restrictive line or load ratings.
d. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor 

materials.
e. Application Listing: Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and HID lighting circuits.
f. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable 

pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
g. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in 

on or off position.
h. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall 

be removable only when circuit breaker is in off position.
i. Handle Clamp: Loose attachment, for holding circuit-breaker handle in ‘on’ position.

2.05 SURGE PROTECTION DEVICES

A. Refer to Section 264313; Surge Protection for Low-Voltage Electrical Power Circuits.

2.06 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

B. Mains: As noted on drawings.

C. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing 
adjacent units.

D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

E. Column-Type Panelboards: Single row of overcurrent devices with narrow gutter extension and 
overhead junction box equipped with ground and neutral terminal buses.

2.07 IDENTIFICATION

A. Service Equipment Label: NRTL labeled for use as service equipment for switchboards (as 
applicable) with one or more service disconnecting and overcurrent protective devices.

B. Breaker Labels - Faceplate shall list current rating, UL and IEC certification standards, and AIC 
rating.
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PART 3 - EXECUTION

3.01 EXAMINATION

A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.

B. Examine panelboards before installation. Reject panelboards that are damaged or rusted or have 
been subjected to water saturation.

C. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work.

D. Examine all OCPDs before installation. Reject any that are moisture damaged or physically 
damaged.

E. Examine utilization equipment nameplates and installation instructions. Install OCPDs of sizes 
and with characteristics appropriate for each piece of equipment.

F. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Comply with NECA 1.

B. Install panelboards and accessories according to NEMA PB 1.1.

C. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic 
Controls for Electrical Systems."

D. Mount top of enclosure (standard panelboards or ADA dwelling unit panelboards) in accordance 
with mounting heights noted in paragraph 2.2 above.

E. Mount panelboard cabinet plumb and rigid without distortion of box.

F. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.

G. Install filler plates in unused spaces.

H. Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges.

I. Make grounding connections and bond neutral for services and separately derived systems to 
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, 
and connections to separate ground bars.

J. Spare conduit stub-outs at recessed panels

1. In the following paragraphs, accessible is defined as being arranged so that an 
appropriately dressed person, 6'-2" tall, weighing 250 pounds, may approach the area in 
question with tools and products necessary for the work intended, and may then position 
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himself/herself to properly and safely perform the task to be accomplished, without 
disassembly or damage to the surrounding installation.

2. All spare conduits shall be terminated in locations where they are accessible from a 
crawlspace, attic, or by ladder in areas that have t-grid ceilings. They shall be terminated 
away from equipment, ducts or pipes that would obstruct access.

3. Stub four (4) 1-inch empty conduits from panelboard into accessible ceiling space above 
the panel, or a space designated to be ceiling space in the future.

4. Where applicable, stub four (4) 1-inch empty conduits into accessible floor space or 
accessible ceiling space on the level below.

K. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

L. Panelboards shall not be used as pull-boxes for any wiring that does not terminate in that 
panelboard.

3.03 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs 
complying with requirements in Section 260553 "Identification for Electrical Systems."

B. Circuit Directory: Directory card inside panelboard door, mounted in transparent card holder. 
Indicate installed circuit loads; incorporate Owner's final room designations. Obtain approval 
before installing. Handwritten directories are not acceptable. Install directory inside panelboard 
door.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." Include: Panel 
name, voltage, amperage, number of phases and wires, source and available fault current with 
date calculated.

D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate 
complying with requirements for identification specified in Section 260553 "Identification for 
Electrical Systems."

E. Install warning signs/labels complying with requirements in Section 260553 "Identification for 
Electrical Systems" identifying source of remote circuit.

F. On main distribution panel door provide a laminated one-line diagram of the electrical system and 
all panel configurations.

3.04 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Acceptance:

a. Test insulation resistance for each panelboard bus, component, connecting supply, 
feeder, and control circuit. Open control and metering circuits within the panelboard, 
and remove neutral connection to surge protection and other electronic devices prior 
to insulation test. Reconnect after test.

b. Test continuity of each circuit.
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2. Test ground-fault protection of equipment for service equipment per OESC.
3. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest.
4. Test and adjust controls, remote monitoring, and safeties. Replace any damaged and 

malfunctioning controls and equipment.
5. Test and demonstrate proper function of all GFCI, AFCI and shunt-trip breakers.

B. Panelboards will be considered defective if they do not pass tests and inspections.
C. Prepare test and inspection reports, including a certified report that identifies panelboards 

included and that describes scanning results, with comparisons of the two scans. Include notation 
of deficiencies detected, remedial action taken, and observations after remedial action.

3.05 DEMONSTRATION

A. Train Owner's maintenance personnel:

1. To adjust, operate, and maintain panelboards, overcurrent protective devices, 
instrumentation, and accessories.

2. How to set and reset arc fault reduction switches for maintenance.

END OF SECTION 262416
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WIRING DEVICES DUCT INSULATION
                   262726 230713

SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Straight-blade convenience receptacles.
2. GFCI receptacles.
3. Toggle switches.
4. Wall-box dimmers.
5. Wall plates.
6. Finishes.

1.2 RELATED DOCUMENTS

A. Refer to Section 260923 “Lighting Control Devices” for occupancy/vacancy sensors, daylight 
sensors, low-voltage lighting control panels and devices, room controllers, etc.

1.3 DEFINITIONS

A. Abbreviations of Manufacturers' Names:

1. Cooper: Copper Wiring Devices; Division of Cooper Industries, Inc.
2. Hubbell: Hubbell Incorporated: Wiring Devices-Kellems.
3. Leviton: Leviton Mfg. Company, Inc.
4. P&S: Pass & Seymour/Legrand.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Dimmer switch and LED lamp manufacturers’ literature showing compatibility between the two.

1.5 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.
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PART 2 - PRODUCTS

2.1 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in OESC, by a 
qualified testing agency, and marked for intended location and application.

B. Comply with OESC.

C. Devices for Owner-Furnished Equipment:

1. Receptacles: Match plug configurations including wire count, poles, twistlock, etc.

D. Source Limitations: Obtain each type of wiring device and associated wall plate from single source 
from single manufacturer.

2.2 STRAIGHT-BLADE RECEPTACLES

A. Duplex Convenience Receptacles, 125V, 20A: Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596.

B. Tamper-Resistant Convenience Receptacles, 125V, 20A: Comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-20R UL 498, and FS W-C-596.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:
a. Cooper; TR5362 (duplex), TR5362CH (half-controlled duplex).
b. Hubbell; HBL5362TR (duplex), HBL5362C1TR (half-controlled duplex).
c. Leviton; 5362-SG (duplex), 5362-1P (half-controlled duplex)
d. P&S; TR5362 (duplex), TR5362CH (half-controlled duplex)

2.3 GFCI RECEPTACLES

A. General Description:

1. 125V, 20A, straight blade, non-feed-through type.
2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 Class A, 

and FS W-C-596.
3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides 

proper GFCI protection.
4. Self-testing:

a. Automatic test initiates within 5 seconds of power availability to the line or load 
terminals and repeats at least every 3 hours.

b. If auto-monitoring detects a problem, GFCI will trip with the inability to reset.

B. Tamper-Resistant, Duplex GFCI Convenience Receptacles, 125V, 20A:

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:
a. Cooper; TRVGF20.

http://www.specagent.com/LookUp/?ulid=2850&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2852&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819838&mf=04&src=wd
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b. Hubbell; GFRTRST20.
c. Leviton; GFTR2-KW.
d. P&S; 2097TR.

C. Weather Resistant, Self-Testing, Duplex GFCI Receptacles, 125V, 20A:

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:
a. Cooper; WRSGF20.
b. Hubbell; GFTWRST20.
c. Leviton; GFWR2.
d. P&S; 2097TRWR.

2. For use only with wet or damp location covers.

2.4 TOGGLE SWITCHES

A. Comply with NEMA WD 1, UL 20, and FS W-S-896.

B. Switches, 120/277V, 20A:

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:
a. Single Pole:

1) Cooper; AH1221.
2) Hubbell; HBL1221.
3) Leviton; 1221-2.
4) P&S; CSB20AC1.

b. Two Pole:
1) Cooper; AH1222.
2) Hubbell; HBL1222.
3) Leviton; 1222-2.
4) P&S; CSB20AC2.

c. Three Way:
1) Cooper; AH1223.
2) Hubbell; HBL1223.
3) Leviton; 1223-2.
4) P&S; CSB20AC3.

d. Four Way:
1) Cooper; AH1224.
2) Hubbell; HBL1224.
3) Leviton; 1224-2.
4) P&S; CSB20AC4.

2.5 WALL-BOX DIMMERS

A. General:  These are stand-alone dimmer switches.  See Section 260923 “Lighting Control 
Devices” for dimmers that interface with daylight sensors, low-voltage lighting control panels, 
room controllers, etc.

B. 0-10V Dimming for LED fixtures:

http://www.specagent.com/LookUp/?uid=123456819839&mf=04&src=wd
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1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:
a. Philips; Sunrise series.
b. Watt Stopper; Radiant series.
c. Synergy; ISD-BC.
d. Lutron; Diva series.

2. Slide dimmer with separate ON/OFF switch button.  Lighting is switched ON or OFF at the 
level currently set by the slider.

3. Designed for use with standard three-way and four-way switches for applications requiring 
control from multiple locations.

4. Match dimmer to lamp(s) being dimmed in accordance with manufacturer’s guidelines.

C. Dimmer Switches for screw-in LED lamps (LED lamps with integral drivers, designed to replace 
incandescent or screw-in compact fluorescent lamps):

1. Modular, full-wave, solid-state units with integral, quiet on-off switches, with audible 
frequency and EMI/RFI suppression filters.

2. Match dimmer to lamp(s) being dimmed in accordance with manufacturer’s guidelines.
3. 600 W dimmers shall require no derating when ganged with other devices.

2.6 WALL PLATES

A. Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Finished Spaces: Smooth, high-impact thermoplastic.
3. Material for Unfinished Spaces: Galvanized steel.
4. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed and 

labeled for use in wet and damp locations.

B. Damp/Wet Location Covers

1. General:
a. All wiring devices installed in damp or wet locations shall have cast metal covers.
b. Covers shall be UL listed and labeled for use in wet and damp locations.
c. Distinction between damp and wet locations shall be in accordance with OESC 

406.9.
d. Cover shall be appropriate for the device orientation with the hinge on top.
e. Gasketing shall be provided to seal the cover to the box. Caulking shall be provided 

as required to seal any gaps between the cover and wall finish material.

2. Damp Location Covers:
a. Cast metal with spring-loaded lift cover to seal the device when it is NOT in use.
b. Leviton Series 6196 or equivalent.

3. Wet Location (Weatherproof-in-Use) Covers:
a. Heavy Duty, Lockable, cast metal cover to seal the device whether it is in use or not.
b. Intermatic Series WP1010MXD or equivalent.

http://www.specagent.com/LookUp/?ulid=2850&mf=04&src=wd
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2.7 FINISHES

A. Device Color:

1. Wiring Devices Connected to Normal Power System: As selected by Architect unless 
otherwise indicated or required by OESC or device listing.

B. Wall Plate Color: For thermoplastic covers, match device color, unless noted otherwise.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated.

B. Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over device 
boxes and do not cut holes for boxes with routers that are guided by riding against outside 
of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.
5. Coordinate receptacle configuration, location and mounting height with equipment/ function 

it serves.

C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated on 
devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of OESC, 
Article 300, without pigtails.

4. Existing Conductors:
a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment.
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4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm) 
in length.

5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.

6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections.
8. Tighten unused terminal screws on the device.
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-

mounting screws in yokes, allowing metal-to-metal contact.
10. Damp Location Covers: Not permitted UNO. 
11. Wet Location Covers: Install everywhere outside UNO. 

E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the left.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet 
boxes when standard device plates do not fit flush or do not cover rough wall opening.

G. Dimmers:

1. Install dimmers within terms of their listing.
2. Verify that dimmers used for fan-speed control are listed for that application.
3. Install unshared neutral conductors on line and load side of dimmers according to 

manufacturers' device listing conditions in the written instructions.
4. Match dimmer to lamp(s) being dimmed in accordance with manufacturer’s guidelines.

H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top. Group adjacent switches under single, multi-
gang wall plates.

I. GFCI Receptacles: Install non-feed-through-type GFCI receptacles.

3.2 FIELD QUALITY CONTROL

A. Test Instruments: Use instruments that comply with UL 1436.

B. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or 
illuminated digital-display indicators of measurement.

C. Perform the following tests and inspections:

1. Tests for Convenience Receptacles:
a. Line Voltage: Acceptable range is 105 to 132V.
b. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is 

unacceptable.
c. Ground Impedance: Values of up to 2 ohms are acceptable.
d. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
e. Using the test plug, verify that the device and its outlet box are securely mounted.
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f. Tests shall be diagnostic, indicating damaged conductors, high resistance at the 
circuit breaker, poor connections, inadequate fault current path, defective devices, 
or similar problems. Correct circuit conditions, remove malfunctioning units and 
replace with new ones, and retest as specified above.

D. Wiring device will be considered defective if it does not pass tests and inspections.

3.3 IDENTIFICATION

A. Receptacles:  Identify panelboard and circuit number from which the device is served.

1. Mark inside of box or coverplate with permanent marker.  Test to ensure that marker lines 
are not visible on outside of cover when it is installed.

2. Mark outside of coverplate using labeler such as Brother PT-90 to produce 1/8” black 
letters (white letters if cover is dark) on clear tape.

3.4 WEATHER STRIPPING 

A. Behind exterior wall devices

1. Install a precut foam insulation pad over the fixture and reinstall the cover.

END OF SECTION 262726
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SECTION 262813 - FUSES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Cartridge and plug fuses rated 600 V ac and less for use in the following:

a. Control circuits.
b. Enclosed controllers.
c. Enclosed switches.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted to 
accommodate ambient temperatures, provide list of fuses with adjusted ratings.

a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, 
local ambient temperature, and adjusted fuse rating.

b. Provide manufacturer's technical data on which ambient temperature adjustment 
calculations are based.

2. Dimensions and manufacturer's technical data on features, performance, electrical 
characteristics, and ratings.

3. Current-limitation curves for fuses with current-limiting characteristics.
4. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse.

1.03 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1. Ambient temperature adjustment information.
2. Current-limitation curves for fuses with current-limiting characteristics.
3. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse.

1.04 PROJECT CONDITIONS

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F (5 deg C) 
or more than 100 deg F (38 deg C), apply manufacturer's ambient temperature adjustment factors 
to fuse ratings.
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PART 2 - PRODUCTS

2.01 MANUFACTURERS

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

1. Bussmann
2. Edison Fuse
3. Ferraz Shawmut
4. Littelfuse

B. Obtain fuses, for use within a specific product or circuit, from a single source from a single 
manufacturer.

2.02 FUSES

A. Cartridge fuse characteristics: Current-limiting, nonrenewable cartridge fuses with voltage ratings 
consistent with circuit voltages.

1. Type RK-5: 250V and 600V, zero to 600A rating, 200 kAIC, dual-element, time delay.
2. Type CC: 600V, zero to 30A rating, 200 kAIC, fast acting.
3. Type CD: 600V, 31 to 60A rating, 200 kAIC, fast acting.
4. Type L: 600-V, 601 to 6000A rating, 200 kAIC, time delay.

B. Plug fuse characteristics: Current-limiting with rejection base and voltage ratings consistent with 
circuit voltages.

1. Type S: 125V, zero to 15A rating, dual-element, time delay.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in OESC, by a 
qualified testing agency, and marked for intended location and application.

D. Comply with NEMA FU 1 for cartridge fuses.

E. Comply with OESC.

F. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size 
and with system short-circuit current levels.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically 
damaged.

B. Examine holders to receive fuses for compliance with installation tolerances and other conditions 
affecting performance, such as rejection features.

http://www.specagent.com/LookUp/?ulid=2150&mf=04&src=wd
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C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and 
with characteristics appropriate for each piece of equipment.

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 
fuse ratings.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 FUSE APPLICATIONS

A. Apply fuses in the following circumstances:

1. Motors, Welders, Transformers:  Class RK-5, time delay.
2. Control Circuits:  Class CC, fast acting.
3. Fustats:  Type S, time delay with rejection base.

B. Size fuses as shown and specified, or as required by load being served.  Where fusing in 
accordance with manufacturer's guidelines requires smaller fuses, provide necessary reducers 
with no additional cost to Owner.

3.03 INSTALLATION

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing 
fuse.

3.04 IDENTIFICATION

A. Install labels complying with requirements for identification specified in Section 260553 
"Identification for Electrical Systems" and indicating fuse replacement information inside of door 
of each fused switch and adjacent to each fuse block, socket, and holder.

END OF SECTION 262813



Madras ES & Buff ES Improvements Bid Set 

Jefferson County School District September 11, 2023 

SAJ Project No.: 22140B  

  

Morrison-Maierle, Inc. ENCLOSED SWITCHES AND CIRCUIT BREAKERS
Bend, OR 262816

SECTION 262816 - ENCLOSED SWITCHES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Fusible switches.
2. Nonfusible switches.
3. Fustats
4. Enclosures.

1.02 DEFINITIONS

A. NC:  Normally closed.

B. NO:  Normally open.

C. SPDT:  Single pole, double throw.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of enclosed switch, accessory, and component indicated. Include 
nameplate ratings, dimensioned elevations, sections, weights, and manufacturers' technical data 
on features, performance, electrical characteristics, ratings, accessories, and finishes.

B. Shop Drawings: For enclosed switches.

1. Include plans, elevations, sections, details, and attachments to other work.
2. Include wiring diagrams for power, signal, and control wiring.

1.04 INFORMATIONAL SUBMITTALS

A. Seismic Qualification Certificates: For enclosed switches, accessories, and components, from 
manufacturer.

B. Field quality-control reports.

1.05 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.
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1.06 WARRANTY

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components that 
fail in materials or workmanship within specified warranty period.

1. Warranty Period: One year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Enclosed switches shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event."

2.02 GENERAL REQUIREMENTS

A. Source Limitations: Obtain enclosed switches, overcurrent protective devices, components, and 
accessories, within same product category, from single manufacturer.

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed 
switches, including clearances between enclosures, and adjacent surfaces and other items. 
Comply with indicated maximum dimensions.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in OESC, by an 
NRTL, and marked for intended location and application.

D. Comply with OESC.

2.03 FUSIBLE SWITCHES

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

1. Square D by Schneider Electric.
2. Eaton Cutler-Hammer.
3. ABB/General Electric Company.

B. Type HD, Heavy Duty:

1. Single throw.
2. Two or three pole.
3. 240 or 600V ac as noted on plans.
4. 1200 A and smaller.
5. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate fuses 

indicated on plans, or as required by manufacture of the equipment being protected.

http://www.specagent.com/LookUp/?uid=123456817994&mf=04&src=wd
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6. Lockable handle (in the OFF position) with capability to accept three padlocks, and 
interlocked with cover in closed position.

7. Ability to also lock switch handle in the ON position for exterior main disconnect.

C. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled 
for copper and aluminum neutral conductors.

3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
4. Lugs:  Suitable for number, size, and conductor material.
5. Service-Rated Switches: Labeled for use as service equipment.

2.04 NON-FUSIBLE SWITCHES

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

1. Square D by Schneider Electric.
2. Eaton Cutler-Hammer.
3. ABB/General Electric Company.

B. Type HD, Heavy Duty:

1. Single throw.
2. Two or three pole.
3. 240 or 600V ac as noted on plans.
4. 1200 A and smaller.
5. UL 98 and NEMA KS 1, horsepower rated.
6. Lockable handle (in the OFF position) with capability to accept three padlocks, and 

interlocked with cover in closed position.

C. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled 
for copper and aluminum neutral conductors.

3. Lugs:  Suitable for number, size, and conductor material.

2.05 FUSTAT

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

1. Bussmann.
2. Littelfuse.

B. NEMA 1 rated and designed to mount on square, pressed steel box.
1. 15A and smaller.

http://www.specagent.com/LookUp/?uid=123456817994&mf=04&src=wd
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2. 120V ac.
3. Type S fuse socket.
4. Toggle switch.
5. Pilot light.

2.06 ENCLOSURES

A. Enclosed Switches: UL 489, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental 
conditions at installed location.

B. Enclosure Finish: The enclosure shall be finished with:

1. Gray baked enamel paint, electrodeposited on cleaned, phosphatized steel (NEMA 250 
Type 1).

2. Gray baked enamel paint, electrodeposited on cleaned, phosphatized galvannealed steel 
(NEMA 250 Types 3R, 12).

3. Brush finish on Type 304 stainless steel (NEMA 250 Type 4-4X stainless steel).
4. Copper-free cast aluminum alloy (NEMA 250 Types 7, 9).

C. Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts. NEMA 250 
Types 7 and 9 enclosures shall be provided with threaded conduit openings in both endwalls.

D. Operating Mechanism: The switch operating handle shall be externally operable with the 
operating mechanism being an integral part of the box, not the cover. The cover interlock 
mechanism shall have an externally operated override. The override shall not permanently 
disable the interlock mechanism, which shall return to the locked position once the override is 
released. The tool used to override the cover interlock mechanism shall not be required to enter 
the enclosure in order to override the interlock.

E. Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a dual 
cover interlock mechanism to prevent unintentional opening of the enclosure cover when the 
switch is ON and to prevent turning the switch ON when the enclosure cover is open.

F. NEMA 250 Type 7/9 enclosures shall be furnished with a breather and drain kit to allow their use 
in outdoor and wet location applications.

PART 3 - EXECUTION

3.01 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS

A. Enclosed Switches: Provide enclosures at installed locations with the following environmental 
ratings.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R.
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3.02 INSTALLATION

A. Coordinate layout and installation of switches and components with equipment served and 
adjacent surfaces. Maintain required workspace clearances and required clearances for 
equipment access doors and panels.

B. Install individual wall-mounted switches with tops at uniform height unless otherwise indicated.

C. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic 
Controls for Electrical Systems."

D. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

E. Install fuses in fusible devices.

F. Comply with OESC and NECA 1.

3.03 IDENTIFICATION

A. Comply with requirements in Section 260553 "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.
3. Include identification of each enclosed switch tested and describe test results.

END OF SECTION 262816
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SECTION 262913.03 - MANUAL MOTOR CONTROLLERS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Manual motor controllers.
2. Identification.

1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For each type of controller.

1. Include plans, elevations, sections, and mounting details.
2. Indicate dimensions, weights, required clearances, and location and size of each field 

connection.
3. Wire Termination Diagrams and Schedules: Include diagrams for signal, and control wiring. 

Identify terminals and wiring designations and color-codes to facilitate installation, 
operation, and maintenance. Indicate recommended types, wire sizes, and circuiting 
arrangements for field-installed wiring, and show circuit protection features. Differentiate 
between manufacturer-installed and field-installed wiring.

4. Include features, characteristics, ratings, and factory settings of individual overcurrent 
protective devices and auxiliary components.

1.03 INFORMATIONAL SUBMITTALS

A. Seismic Qualification Data: Certificates, for magnetic controllers, from manufacturer.

B. Field quality-control reports.

1.04 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.05 QUALITY ASSURANCE

A. Comply with OESC.
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PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in OESC, by a 
qualified testing agency, and marked for intended location and use.

B. UL Compliance: Fabricate and label magnetic motor controllers to comply with UL 508 and 
UL 60947-4-1.

C. NEMA Compliance: Fabricate motor controllers to comply with ICS 2.

D. Seismic Performance: Magnetic controllers shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7.

1. The term "withstand" means "the controller will remain in place without separation of any 
parts when subjected to the seismic forces specified and the unit will be fully operational 
after the seismic event."

2. Component Importance Factor: 1.5.

2.02 MANUAL MOTOR STARTER SWITCHES

A. Fractional Horsepower Manual Motor Starter Switches: "Quick-make, quick-break" toggle or 
push-button action; marked to show whether unit is off, on, or tripped.

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

a. Eaton.
b. General Electric Company.
c. Square D; by Schneider Electric.

2. 120V Single Phase – Single Pole Single throw.
3. 208V or 480V Single Phase – Double Pole Single throw. 
4. Configuration: Nonreversing.
5. Overload Relays: Inverse-time-current characteristics; NEMA ICS 2, Class 10 tripping 

characteristics; heaters matched to nameplate full-load current of actual protected motor; 
external reset push button; bimetallic type.

6. Pilot Light: Red.
7. Surface mounted, UNO.

2.03 ENCLOSURES

A. Comply with NEMA 250, type designations as indicated on Drawings, complying with 
environmental conditions at installed location.

1. Dry and Clean Indoor Locations:  Type 1.
2. Outdoor Locations:  Type 3R.

http://www.specagent.com/Lookup?uid=123457065571
http://www.specagent.com/Lookup?uid=123457065572
http://www.specagent.com/Lookup?uid=123457065574
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B. The construction of the enclosures shall comply with NEMA ICS 6.

2.04 ACCESSORIES

A. General Requirements for Control Circuit and Pilot Devices: NEMA ICS 5; factory installed in 
controller enclosure cover unless otherwise indicated.

1. Push Buttons, Pilot Lights, and Selector Switches: Heavy-duty or oil-tight unless noted 
otherwise.

2. Control Relays:  Auxiliary and adjustable time-delay relays.

2.05 IDENTIFICATION

A. Controller Nameplates: Laminated acrylic or melamine plastic signs, as described in 
Section 260553 "Identification for Electrical Systems," for each compartment, mounted with 
corrosion-resistant screws.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Comply with NECA 1.

B. Wall-Mounted Controllers: Install magnetic controllers on walls with tops at uniform height 
indicated, and by bolting units to wall or mounting on lightweight structural-steel channels bolted 
to wall. For controllers not at walls, provide freestanding racks complying with Section 260529 
"Hangers and Supports for Electrical Systems" unless otherwise indicated.

C. Comply with requirements for seismic control devices specified in Section 260548.16 "Seismic 
Controls for Electrical Systems."

D. Maintain minimum clearances and workspace at equipment according to manufacturer's written 
instructions and OESC.

E. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess 
and without exceeding manufacturer's limitations on bending radii. Install lacing bars and 
distribution spools.

F. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

G. Install fuses in each fusible-switch enclosed controller.

H. Install fuses in control circuits if not factory installed.  Comply with requirements in Section 262813 
"Fuses."

I. Install heaters in thermal overload relays.  Select heaters based on actual nameplate full-load 
amperes after motors have been installed.
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J. Setting of Overload Relays: Select and set overloads on the basis of full-load current rating as 
shown on motor nameplate. Adjust setting value for special motors as required by OESC for 
motors that are high-torque, high-efficiency, and so on.

3.02 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs.

2. Label each enclosure with engraved nameplate.
3. Label each enclosure-mounted control and pilot device.

3.03 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain enclosed controllers.

END OF SECTION 262913.03
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SECTION 284621 – ADDRESSABLE-FIRE ALARM SYSTEM

PART 1 - GENERAL 

1.01 SUMMARY 

A. System Description: 

1. Extension of existing fire alarm system. 
a. Existing fire alarm control panel is Siemens MXL series. 
b. All components shall be compatible with, and operate as, an extension of existing 

system. 
2. New fully automated addressable fire alarm system. 
3. New fully automated addressable fire alarm system with provisions for voice evacuation. 

B. Related Requirements: 

1. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

2. In general, fire alarm system shall be installed in accordance with Section 260010 - 
General Electrical Requirements. 

1.02 DEFINITIONS 

A. NICET: National Institute for Certification in Engineering Technologies. 

B. NRTL: Nationally Recognized Testing Laboratory. 

C. HVLS: High Volume, Low Speed. 

1.03 REFERENCES AND STANDARDS 

A. The fire alarm system shall be designed, manufactured and installed in accordance with the 
following standards: 

1. Oregon Structural Specialty Code – OSSC
2. Oregon Fire Code – OFC
3. Oregon Electrical Specialty Code – OESC
4. FM – Factory Mutual. 
5. UL – Underwriters Laboratories. 
6. ADA – Americans with Disabilities Act. 

1.04 REGULATORY AGENCIES 

A. All work shall be done in accordance with requirements of the following regulatory agencies: 
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1. Local Building Department. 
2. Local Fire Department. 
3. State Fire Marshall. 
4. Insurance Services Office or Insuring Authority having jurisdiction. 
5. Owner. 

1.05 ACTION SUBMITTALS 

2. General Submittal Requirements: 

1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to 
Architect. 

2. Shop Drawings shall be prepared by persons with the following qualifications: 
a. Trained and certified by manufacturer in fire alarm system design. 
b. NICET-certified, fire alarm technician; Level 2 minimum. 
c. Licensed or certified by authorities having jurisdiction. 

3. Product Data: For each type of product, including furnished options and accessories. 

4. Shop Drawings for fire alarm system. 

1. Comply with recommendations and requirements in the "Documentation" section of the 
"Fundamentals" chapter in OFC. 

2. Include plans, elevations, sections, details, and attachments to other work. 
3. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and locations. Indicate conductor 
sizes, indicate termination locations and requirements, and distinguish between factory 
and field wiring. 

4. Detail assembly and support requirements. 
5. Include voltage drop calculations for notification-appliance circuits. 
6. Include battery-size calculations. 
7. Include voice/alarm amplifier power calculations.
8. Include input/output matrix. 
9. Include statement from manufacturer that all equipment and components have been 

tested as a system and meet all requirements in this Specification and in OFC. 
10. Include performance parameters and installation details for each detector, verifying that 

each duct detector is listed for complete range of air velocity, temperature, and humidity 
possible when air-handling system is operating. 

11. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, 
drawn to scale; coordinate location of duct smoke detectors and access to them. 
a. Show critical dimensions that relate to placement and support of sampling tubes, 

detector housing, and remote status and alarm indicators. 

b. Show field wiring required for HVAC unit shutdown on alarm. 
c. Locate detectors according to manufacturer's written recommendations. 

11. Include floor plans to indicate final outlet locations showing address of each addressable 
device. Show size and route of cable and conduits and point-to-point wiring diagrams. 

12. Include elevation view of equipment rack or console, grounding schematic and single-line 

connection diagram. 
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5. Delegated-Design Submittal: Basic device placement is shown on the electrical plans for 

system compliance. Note that quantity and location of speakers on the plan is approximate (the 

required quantity and location of speakers will vary depending on the characteristics and 

capabilities of different manufacturer's speakers). Supplier shall provide additional devices 

(including auxiliary power supplies with associated smoke detection, etc.) as required to provide 

a complete and functional system. Since connections between devices, circuit sizing, voltage 

drop and device performance are dependent on the system manufacturer’s specific equipment 

and circuiting, the contractor shall provide system layout drawings that include interconnections 

and calculations for the specific equipment. These shall be prepared by a Level 2, or greater, 

NICET-certified designer. Drawings shall include:

1. Device Locations:

a. Location of each initiation device with ratings and installation details as needed to 

comply with listing conditions the devices and to give proper coverage of the area.

b. Quantity and location of speakers, based on characteristics and capabilities of 

manufacturer's speakers, to allow for proper sound levels and intelligibility in 

accordance with OFC and as acceptable by the Authority Having Jurisdiction 

(AHJ).

2. Design Calculations:

a. Voltage drop and loading calculations for each circuit.

b. Calculate requirements for selecting the spacing and sensitivity of detection 

devices to comply with OFC.

c. Calculate spacing and intensities for strobe signals and sound-pressure levels for 

audible appliances.

d. Using speaker manufacturer's software and other engineering resources, calculate 

speaker sound levels and intelligibility in each area. Note that in the event the 

installed voice evacuation system is not accepted by the AHJ, it is the 

responsibility of the fire alarm supplier to make whatever corrections (including 

installation of additional speakers, removal of speakers, or relocation of speakers) 

to satisfy the AHJ. This shall be done at no additional cost to the Owner or 

Engineer.

1.06 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Seismic Qualification Certificates: For fire alarm control unit, accessories, and components, 
from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. C. Field quality-control reports. 

D. Sample warranty. 
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1.07 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire alarm systems and components to include in 
emergency, operation, and maintenance manuals. Include the following and deliver copies to 
authorities having jurisdiction: 

1. Comply with the "Records" section of the "Inspection, Testing and Maintenance" chapter 
in OFC. 

2. Provide "Fire Alarm and Emergency Communications System Record of Completion 
Documents" according to the "Completion Documents" article in the "Documentation" 
section of the "Fundamentals" chapter in OFC. 

3. Complete wiring diagrams showing connections between all devices and equipment. 
4. Riser diagram. 
5. Record copy of site-specific software. 
6. Provide "Inspection and Testing Form" according to the "Inspection, Testing and 

Maintenance" chapter in OFC, and include the following: a. Equipment tested. 
b. Frequency of testing of installed components. 
c. Frequency of inspection of installed components. 
d. Requirements and recommendations related to results of maintenance. 
e. Manufacturer's user training manuals. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
2. Program Software Backup: On magnetic media or compact disk, complete with 

data files. 
3. Device address list. 
4. Printout of software application and graphic screens. C. As-built drawings that 

include: 

1. Plan views showing the location of all equipment, outlets and cabling routes. 
2. Notation for each outlet and cable to signify the labeling scheme. 

1.08 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering 
for storage and identified with labels describing contents. 

1. Lamps for Remote Indicating Lamp Units: Quantity equal to 10 percent of amount 
installed, but no fewer than 1 unit. 

2. Lamps for Strobe Units: Quantity equal to 10 percent of amount installed, but no fewer 
than 1 unit. 

3. Smoke Detectors, Fire Detectors : Quantity equal to 10 percent of amount of each type 
installed, but no fewer than 1 unit of each type. 

4. Detector Bases: Quantity equal to 2 percent of amount of each type installed, but no 
fewer than 1 unit of each type. 

5. Keys and Tools: One extra set for access to locked and tamperproofed components. 
6. Audible and Visual Notification Appliances: One of each type installed. 
7. Fuses: Two of each type installed in the system. 



Madras ES & Buff ES Improvements Bid Set 

Jefferson County School District September 11, 2023 

SAJ Project No.: 22140B  

  

  

Morrison-Maierle, Inc. ADDRESSABLE FIRE-ALARM SYSTEM 

Bend, OR 284621 

  

  

1.09 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Personnel shall be trained and certified by manufacturer for installation of units required 
for this Project. 

2. Installer Qualifications: Installation shall be by personnel certified by NICET as fire alarm 
Level 2 technician. 

B. Source Limitations for Fire alarm System and Components: Obtain fire alarm system from 
single source from single manufacturer. Components shall be compatible with, and operate as, 
an extension of existing system. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in OESC, by a 
qualified testing agency, and marked for intended location and application. 

D. NFPA Certification: Obtain certification according to OFC by a UL-listed alarm company. 

1.10 RECORD DRAWINGS 

A. At the completion of work, the Contractor shall turn over one CAD file (DXF) of fire alarm 

system as-built drawings to the Engineer for review.  After approval, the Contractor shall 

reproduce the drawings and submit to the Owner. B. The drawings shall include: 

1. Plan views showing the location of all equipment, outlets and cabling routes. 
2. Notation for each outlet and cable to signify the labeling scheme. 

1.11 OPERATION AND MAINTENANCE MANUAL: Provide all operation and maintenance 
information for the system.  Additional information shall be provided as follows: 

A. Electrical schematics showing all devices. 

B. As-built drawings showing device locations, conduits, wires, etc. 

C. Operational sequences including A narrative describing elevator recall and shut-down 
sequences. 

D. Final test certificates showing compliance with OFC testing procedures. 

E. Final approval of the authority having jurisdiction. 

F. A certificate of equipment manufacturer stating that the system has been installed in 
accordance with manufacturer's guidelines and applicable codes and regulations. 

1.12 WARRANTY 

A. Standard Warranty: Fire alarm contractor shall supply complete parts and labor warranty (including 
travel expenses) for one (1) year from date of substantial completion. 
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1. Warranty shall cover entire fire alarm system and all associated equipment and devices. 
2. Warranty shall include necessary repairs or loaner replacement assuring complete 

restoration of operation within 48 hours from time service call is requested. 
3. Warranty shall include job site visit at completion of warranty period to inspect, clean, 

adjust, repair and re-certify entire system. 
4. Site visit shall also include basic orientation and operator training review with owner's 

designated personnel. 

1.13 SERVICE CONTRACT 

A. Fire alarm contractor shall offer Owner and annual service contract at end of warranty period. 
Acceptance or rejection of service contract will be Owner's option. 

1.14 PROJECT CONDITIONS 

A. Interruption of Existing Fire alarm Service: Do not interrupt fire alarm service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary guard service according to requirements indicated: 

1. Notify Construction Manager no fewer than two days in advance of proposed interruption 
of fire alarm service. 

2. Do not proceed with interruption of fire alarm service without Construction Manager's 
written permission. 

1.15 SEQUENCING AND SCHEDULING 

A. Existing Fire alarm Equipment: Maintain existing equipment fully operational until new equipment 
has been tested and accepted. As new equipment is installed, label it "NOT IN SERVICE" until 
it is accepted. Remove labels from new equipment when put into service and label existing fire 
alarm equipment "NOT IN SERVICE" until removed from the building. 

1.16 SOFTWARE SERVICE AGREEMENT 

A. Comply with UL 864. 

B. Technical Support: Beginning with Substantial Completion, provide software support for two 
years. 

C. Upgrade Service: Update software to latest version at Project completion. Install and program 
software upgrades that become available within two years from date of Substantial Completion. 
Upgrading software shall include operating system. Upgrade shall include new or revised 
licenses for use of software. 

1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow 
Owner to upgrade computer equipment if necessary. 

PART 2 - PRODUCTS 
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2.01 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the following: 
1. Siemens MXL series 

2.02 SYSTEM DESCRIPTION 

A. Noncoded, UL-certified addressable system, with multiplexed signal transmission and 
horn/strobe evacuation. 

B. Automatic sensitivity control of certain smoke detectors. 

C. All components provided shall be listed for use with the selected system. 

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in OESC, by a 
qualified testing agency, and marked for intended location and application. 

2.03 FIRE ALARM CONTROL PANEL (FACP)

A. General Requirements for Fire alarm Control Unit:

1. Field-programmable, microprocessor-based, modular, power-limited design with electronic 
modules, complying with UL 864 and listed and labeled by an NRTL.
a. System software and programs shall be held in flash electrically erasable 

programmable read-only memory (EEPROM), retaining the information through 
failure of primary and secondary power supplies.

b. Include a real-time clock for time annotation of events on the event recorder.

c. Addressable Initiation Device Circuits: The FACP shall indicate which 
communication zones have been silenced and shall provide selective silencing of 
alarm notification appliance by building communication zone.

d. Smoke sensors shall additionally communicate sensitivity setting and allow for 
adjustment of sensitivity at fire alarm control unit.

e. Temperature sensors shall additionally test for and communicate the sensitivity 
range of the device.

f. Addressable Control Circuits for Operation of Notification Appliances and 
Mechanical Equipment: The FACP shall be listed for releasing service.

B. Alphanumeric Display and System Controls: Arranged for interface between human operator at 
fire alarm control unit and addressable system components including annunciation and 
supervision. Display alarm, supervisory, and component status messages and the programming 
and control menu.

1. Annunciator and Display: Liquid-crystal type.
2. Keypad: Arranged to permit entry and execution of programming, display, and control 

commands.
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C. Initiating-Device, Notification-Appliance, and Signaling-Line Circuits:

1. Pathway Class Designations: OFC, Class B. 
2. Pathway Survivability: Level 1. – There are various Survivability Levels and these are 

defined in OFC, Section 12.4.

D. Notification-Appliance Circuit:

1. Audible appliances shall sound in a three-pulse temporal pattern, as defined in OFC.
2. Where notification appliances provide signals to sleeping areas, the alarm signal shall be 

a 520-Hz square wave with an intensity 15 dB above the average ambient sound level or 
5 dB above the maximum sound level, or at least 75 dBA, whichever is greater, measured 
at the pillow.

3. Visual alarm appliances shall flash in synchronization where multiple appliances are in the 
same field of view, as defined in OFC.

E. Smoke-Alarm Verification:

1. Initiate audible and visible indication of an "alarm-verification" signal at fire alarm control 
unit.

2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire alarm control 
unit and detector.

3. Sound general alarm if the alarm is verified.
4. Cancel fire alarm control unit indication and system reset if the alarm is not verified.

F. Door Controls: Door hold-open devices that are controlled by smoke detectors at doors in smoke 
barrier walls shall be connected to fire alarm system.

G. Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable 
smoke detectors for adjustment, display their current status and sensitivity settings, and change 
those settings. Allow controls to be used to program repetitive, time-scheduled, and automated 
changes in sensitivity of specific detector groups. Record sensitivity adjustments and sensitivity-
adjustment schedule changes in system memory.

H. Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, supervisory, and 
trouble signals to a remote alarm station.

I. Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module. Initiating 
devices, notification appliances, signaling lines, trouble signals, supervisory and digital alarm 
communicator transmitters shall be powered by 24-V dc source.

1. Alarm current draw of entire fire alarm system shall not exceed 80 percent of the power-
supply module rating.

J. Secondary Power: 24-V dc supply system with batteries, automatic battery charger, and 
automatic transfer switch.

1. System shall be provided with sufficient battery capacity to operate entire system upon loss 
of primary power.
a. 5 minutes of operation in Alarm Mode, after 24 hours of continuous operation in 

Supervisory Mode.
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b. System shall automatically transfer to standby batteries upon primary power failure.
2. All battery charging and recharging operations shall be automatic and monitored by the 

control panel.
3. Batteries: Sealed lead calcium.
4. Auxiliary power supplies, meeting battery backup requirements as listed above, shall be 

provided as required to power all NAC's.

K. Voice/Alarm Signaling Service: Central emergency communication system with redundant 
microphones, preamplifiers, amplifiers, and tone generators provided as a special module that is 
part of fire alarm control unit.

1. Indicated number of alarm channels for automatic, simultaneous transmission of different 
announcements to different zones or for manual transmission of announcements by use of 
the central-control microphone. Amplifiers shall comply with UL 1711 and be listed by an 
NRTL.

a. Allow the application of and evacuation signal to indicated number of zones and, at 
same time, allow voice paging to the other zones selectively or in any combination.

b. Programmable tone and message sequence selection.
c. Standard digitally recorded messages for "Evacuation" and "All Clear."
d. Generate tones to be sequenced with audio messages of type recommended by 

OFC and that are compatible with tone patterns of notification appliance circuits of 
fire alarm control unit.

2. Status Annunciator: Indicate the status of various voice/alarm speaker zones and the 
status of firefighters' two-way telephone communication zones.

3. Preamplifiers, amplifiers, and tone generators shall automatically transfer to backup units, 
on primary equipment failure.

L. Instructions: Computer printout or typewritten instruction card mounted behind a plastic or glass 
cover in a stainless-steel or aluminum frame. Include interpretation and describe appropriate 
response for displays and signals. Briefly describe the functional operation of the system under 
normal, alarm, and trouble conditions.

2.04 REMOTE ANNUNCIATOR

A. Description: Annunciator functions shall match those of fire alarm control unit for alarm, supervisory, 
and trouble indications. Manual switching functions shall match those of fire alarm control unit, 
including acknowledging, silencing, resetting, and testing.

1. Mounting: Flush cabinet, NEMA 250, Type 1.

B. Display Type and Functional Performance: Alphanumeric display and LED indicating lights shall 
match those of fire alarm control unit. Provide controls to acknowledge, silence, reset, and test 
functions for alarm, supervisory, and trouble signals.

2.05 ADDRESSABLE INTERFACE DEVICE

A. General:
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1. Include address-setting means on the module.
2. Store an internal identifying code for control panel use to identify the module type.
3. Listed for controlling HVAC fan motor controllers.
4. Monitor Module: Microelectronic module providing a system address for alarm-initiating 

devices for wired applications with normally open contacts.

B. Integral Relay: Capable of providing a direct signal to the elevator controller to initiate elevator 
recall, and to the circuit-breaker shunt trip for power shutdown.

1. Allow the control panel to switch the relay contacts on command.
2. Have a minimum of two normally open and two normally closed contacts available for field 

wiring.
3. Control Module:

4. Operate notification devices.
5. Operate solenoids for use in sprinkler service.

2.06 DIGITAL ALARM COMMUNICATOR TRANSMITTER (DACT)

A. DACT shall be acceptable to the remote central station, shall comply with UL 632 and be listed 
and labeled by an NRTL.

B. Telephone DACT Functional Performance: Unit shall receive an alarm, supervisory, or trouble 
signal from fire alarm control unit and automatically capture one of two telephone lines and dial a 
preset number for a remote central station. When contact is made with central station, signals 
shall be transmitted. If service on either line is interrupted for longer than 45 seconds, transmitter 
shall initiate a local trouble signal and transmit the signal indicating loss of telephone line to the 
remote alarm receiving station over the remaining line. Transmitter shall automatically report 
telephone service restoration to the central station. If service is lost on both telephone lines, 
transmitter shall initiate the local trouble signal.

C. Local functions and display at the digital alarm communicator transmitter shall include the 
following:

1. Verification that both telephone lines are available.
2. Programming device.
3. LED display.
4. Manual test report function and manual transmission clear indication.
5. Communications failure with the central station or fire alarm control unit.

D. Digital data transmission shall include the following:

1. Address of the alarm-initiating device.
2. Address of the supervisory signal.
3. Address of the trouble-initiating device.
4. Loss of ac supply.
5. Loss of power.
6. Low battery.
7. Abnormal test signal.
8. Communication bus failure.
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E. Secondary Power: Integral rechargeable battery and automatic charger.

F. Self-Test: Conducted automatically every 24 hours with report transmitted to central station.

2.07 MANUAL FIRE ALARM BOXES

A. General Requirements for Manual Fire alarm Boxes: Comply with UL 38. Boxes shall be finished 
in red with molded, raised-letter operating instructions in contrasting color; shall show visible 
indication of operation; and shall be mounted on recessed outlet box. If indicated as surface 
mounted, provide manufacturer's surface back box.

1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with 
integral addressable module arranged to communicate manual-station status (normal, 
alarm, or trouble) to fire alarm control unit.

2. Station Reset: Key- or wrench-operated switch.

2.08 DETECTOR BASES

A. Two-wire operation.

2.09 DETECTOR GUARDS

A. DAMAGE PROTECTION GRADE - Wherever detectors may be subject to damage (in 
gymnasiums, locker rooms, etc.), protective wire guards (Hallmann Sales STI-96 Series or 
equivalent) shall be installed, whether specifically shown on drawings or not.

1. Wire guards shall be properly sized (for detectors being supplied), constructed with #9 
guage (or thicker) coated steel wire arranged to provide strength and to ensure that no 
detector sensitivity adjustment is required.

2. Wire guards shall be UL Listed to US safety standards for any UL Listed detector.
3. Wire guards shall allow fast and easy installation with tamper resistant hardware. Turn over 

to Owner two or any specialty tools required for tamper resistant hardware.

2.10 SYSTEM SMOKE DETECTORS

A. Smoke detectors shall be compatible (UL cross-listed) with the FACP.

B. General Requirements for System Smoke Detectors:

1. Comply with UL 268; operating at 24-V dc, nominal.
2. Detectors shall be two-wire type.
3. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, or 

trouble) to fire alarm control unit.
4. Base Mounting: Detector and associated electronic components shall be mounted in a 

twist-lock module that connects to a fixed base. Provide terminals in the fixed base for 
connection to building wiring.
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5. Self-Restoring: Detectors do not require resetting or readjustment after actuation to restore 
them to normal operation.

6. Integral Visual-Indicating Light: LED type indicating detector has operated and power-on 
status.

7. Remote Control: Unless otherwise indicated, detectors shall be analog-addressable type, 
individually monitored at fire alarm control unit for calibration, sensitivity, and alarm 
condition and individually adjustable for sensitivity by fire alarm control unit.
a. Rate-of-rise temperature characteristic shall be selectable at fire alarm control unit 

for 15 or 20 deg F (8 or 11 deg C) per minute.
b. Fixed-temperature sensing shall be independent of rate-of-rise sensing and shall be 

settable at fire alarm control unit to operate at 135 or 155 deg F (57 or 68 deg C).
c. Provide multiple levels of detection sensitivity for each sensor.
d. Sensitivity levels can be based on time of day.

C. Photoelectric Smoke Detectors:

1. Detector address shall be accessible from fire alarm control unit and shall be able to identify 
the detector's location within the system and its sensitivity setting.

2. An operator at fire alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector:

a. Primary status.
b. Device type.
c. Present average value.
d. Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).

D. Duct Smoke Detectors: Photoelectric type complying with UL 268A.

1. Detector address shall be accessible from fire alarm control unit and shall be able to identify 
the detector's location within the system and its sensitivity setting.

2. An operator at fire alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector:
a. Primary status.
b. Device type.
c. Present average value.
d. Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).

f. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use 
with the supplied detector.

3. Each sensor shall have multiple levels of detection sensitivity.
4. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific 

duct size, air velocity, and installation conditions where applied.
5. Integral Visual-Indicating Light: LED type. Indicating detector has operated and power-on 

status. 
6. Relay Fan Shutdown: Rated to interrupt fan motor-control circuit.
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2.11 HEAT DETECTORS

A. Heat detectors shall be compatible (UL cross-listed as required) with the FACP.

B. General Requirements for Heat Detectors: Comply with UL 521.

1. Temperature sensors shall test for and communicate the sensitivity range of the device.

C. Heat Detector, Combination Type: Actuated by either a fixed temperature of 135 deg F (57 deg C) 
or a rate of rise that exceeds 15 deg F (8 deg C) per minute unless otherwise indicated. Provide 
combination type devices wherever heat detectors are used, with the exception of those installed 
adjacent to fire sprinkler heads, such as those associated with the elevator equipment.

a. Mounting:  Twist-lock base interchangeable with smoke-detector bases.
b. Integral Addressable Module: Arranged to communicate detector status (normal, 

alarm, or trouble) to fire alarm control unit.

2.06 NOTIFICATION APPLIANCE GUARDS 

A. DAMAGE PROTECTION GRADE - Wherever horn/strobes may be subject to damage (in 
gymnasiums, locker rooms, etc.), protective wire guards (Hallmann Sales STI-96 Series or 
equivalent) shall be installed, whether specifically shown on drawings or not. 

1. Wire guards shall be properly sized (for detectors being supplied), constructed with #9 
guage (or thicker) coated steel wire arranged to provide strength and to ensure that no 
detector sensitivity adjustment is required. 

2. Wire guards shall be UL Listed to US safety standards for any UL Listed detector. 

3. Wire guards shall allow fast and easy installation with tamper resistant hardware. Turn 
over to Owner two or any specialty tools required for tamper resistant hardware. 

2.07 NOTIFICATION APPLIANCES

A. All notification appliances shall be compatible (UL cross-listed as required) with the FACP.

B. General Requirements for Notification Appliances: Individually addressed, connected to a 
signaling line circuit, equipped for mounting as indicated and with screw terminals for system 
connections.

1. Combination Devices: Factory-integrated audible and visible devices in a single-mounting 
assembly, equipped for mounting as indicated and with screw terminals for system 
connections.

C. Visible Notification Appliances: Xenon strobe lights comply with UL 1971, with clear or nominal 
white polycarbonate lens mounted on an aluminum faceplate. The word "ALERT" is engraved in 
minimum 1-inch- (25-mm-) high letters on the lens.

1. Rated Light Output:
a. 15/30/75/110 cd, selectable in the field.
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b. Mounting: Wall mounted unless otherwise indicated.
2. For units with guards to prevent physical damage, light output ratings shall be determined 

with guards in place.
3. Flashing shall be in a temporal pattern, synchronized with other units.
4. Strobe Leads: Factory connected to screw terminals.
5. Mounting Faceplate: Factory finished, white.

D. Voice/Tone Notification Appliances:

1. Appliances shall comply with UL 1480 and shall be listed and labeled by an NRTL.
2. High-Range Units: Rated 2 to 15 W for noisy environments.
3. Low-Range Units: Rated 1 to 2 W for quiet environments.
4. Mounting: Semi-recessed or surface mounted and bidirectional.
5. Matching Transformers: Tap range matched to acoustical environment of speaker location.

2.08 MAGNETIC DOOR HOLDERS

A. Description: Units are equipped for wall or floor mounting as indicated and are complete with 
matching doorplate.

1. Electromagnet: Requires no more than 3 W to develop 25-lbf (111-N) holding force.
2. Wall-Mounted Units: Flush mounted unless otherwise indicated.

a. Rating: 24-V ac or dc.

B. Material and Finish: Match door hardware.
2.09 CABLES AND RACEWAYS 

A. Minimum raceway size: 3/4”. 

B. Exposed conduit in non-public areas shall be painted with red enamel. 

C. Junction boxes shall have covers painted red with label to identify it as fire alarm. 

D. Conductors for all initiating and signal circuits shall be solid copper, with minimum gauge of #18. 
All conductors shall terminate under screw terminal. 

E. Conductors for all notification appliance circuits (NACs) shall be sized for distance and current 
load, in strict accordance with manufacturer's recommendations. Minimum wire size shall be 
#14 AWG. Whenever practical, NAC wiring should not be larger than #12 AWG wire. Where 
larger size is required to serve load, additional circuit module shall be provided to split load 
current. 

F. To minimize voltage drop, conductors serving activation devices shall be #12 AWG minimum. 
Conductors for external control circuits and annunciator panels should be sized according to 
applicable code requirements and manufacturer's recommendations. 

G. Fire alarm raceways shall not contain any conductors not part of fire alarm system. 

PART 3 - EXECUTION 
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3.01 EQUIPMENT INSTALLATION 

A. Comply with OFC, NFPA 101, and requirements of authorities having jurisdiction for installation 
and testing of fire alarm equipment. Install all electrical wiring to comply with requirements in 
OESC including, but not limited to, Article 760, "Fire Alarm Systems." 

B. Installation of all smoke detectors shall be in strict accordance with OFC, paragraph 17.7.1.11. - 
Detectors shall be covered, or not be installed until after construction clean-up of all trades is 
complete and final. 

C. Connecting to Existing Equipment: Verify that existing fire alarm system is operational before 
making changes or connections. 

1. Connect new equipment to existing control panel in existing part of the building. 
2. Connect new equipment to existing monitoring equipment at the supervising station. 
3. Expand, modify, and supplement existing control and monitoring equipment as necessary 

to extend existing control and monitoring functions to the new points. New components 
shall be capable of merging with existing configuration without degrading the 
performance of either system. 

D. Manual Fire alarm Boxes: 
1. Install manual fire alarm box in the normal path of egress within 60 inches of the exit 

doorway. 
2. Mount manual fire alarm box on a background of a contrasting color. 
3. The operable part of manual fire alarm box shall be between 42 inches and 48 inches 

above floor level. All devices shall be mounted at the same height unless otherwise 
indicated. 

E. Whether shown on plans or not, a smoke detector shall be installed at FACP and at any/all NAC 
power extenders. 

F. Smoke- or Heat-Detector Spacing: 

1. Comply with OFC, "Smoke-Sensing Fire Detectors" Section in the "Initiating Devices" 
Chapter, for smoke-detector spacing. 

2. Comply with OFC, "Heat-Sensing Fire Detectors" Section in the "Initiating Devices" 
Chapter, for heat-detector spacing. 

3. Smooth ceiling spacing shall not exceed 30 feet. 
4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high 

ceiling areas shall be determined according to Appendix A in OFC. 
5. HVAC: Locate detectors not closer than 5 feet from air-supply diffuser or return-air 

opening. 
6. Lighting Fixtures: Locate detectors not closer than 12 inches from any part of a lighting 

fixture. 

G. Duct Smoke Detectors: Comply with OFC and NFPA 90A. Install sampling tubes so they extend 
the full width of duct. Tubes more than 36 inches long shall be supported at both ends. 

H. Audible Alarm-Indicating Devices: Install not less than 6 inches below the ceiling. Install bells 
and horns on flush-mounted back boxes with the device-operating mechanism concealed 
behind a grille. 
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I. Visible Alarm-Indicating Devices: Install adjacent to each alarm bell or alarm horn and at least 6 
inches below the ceiling. Install all devices at the same height unless otherwise indicated. 

3.02 CONDUCTOR INSTALLATION 

A. All cables/conductors associated with the fire alarm system shall be plenum rated.

1. Accessible ceiling spaces are acceptable for use as raceways.
a. Hooks or fasteners shall be placed at intervals on 24 inch centers.
b. Cable sag between supports shall not exceed 16 inches.
c. Attaching wire to pipes or other mechanical items shall not be permitted.
d. Cables shall be routed to avoid light fixtures (18 inches minimum spacing), sources of 

heat (12 inches minimum spacing) power feeder conduits (12 inches minimum 
spacing).

e. Cabling shall be spaced minimum 120 inches (10 feet) from bus duct.
2. Provide conduit where wiring will be concealed within walls, under floors or above non-lay-

in ceilings.
3. Provide approved conduit sleeves through all area separation fire walls and other walls.
4. Cables located less than 120 inches above the floor shall be installed in conduit.

3.03 CONNECTIONS

A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in smoke 
partitions, comply with requirements in Section 087100 "Door Hardware." Connect hardware and 
devices to fire alarm system.

1. Verify that hardware and devices are NRTL listed for use with fire alarm system in this 
Section before making connections.

B. Make addressable connections with a supervised interface device to the following devices and 
systems. Install the interface device less than 36 inches from the device controlled. Make an 
addressable confirmation connection when such feedback is available at the device or system 
being controlled.

1. Alarm-initiating connection to smoke-control system (smoke management) at firefighter 
smoke-control system panel.

2. Alarm-initiating connection to stairwell and elevator-shaft pressurization systems.
3. Smoke dampers in air ducts of designated air-conditioning duct systems.
4. Magnetically held-open doors.
5. Electronically locked doors and access gates.
6. Alarm-initiating connection to elevator recall system and components.
7. Alarm-initiating connection to activate emergency lighting control.
8. Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies.
9. Supervisory connections at valve supervisory switches.

3.04 IDENTIFICATION 
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A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Section 260553 "Identification for Electrical Systems."

B. Install framed instructions in a location visible from fire alarm control unit. 

C. Test switches shall have plastic laminated labels with 1/2" letters describing the switch function. 

3.05 GROUNDING 

A. Ground fire alarm control unit and associated circuits; comply with IEEE 1100. Install a ground 

wire from main service ground to fire alarm control unit. 

B. Ground shielded cables at the control panel location only. Insulate shield at device location. 

3.06 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by authorities having jurisdiction. 
B. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, 

test, and adjust components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections with the assistance of a factory-authorized service representative: 

1. Visual Inspection: Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed Record Drawings and system 
documentation that is required by OFC in its "Completion Documents, Preparation" 
Table in the "Documentation" Section of the "Fundamentals of Fire Alarm 
Systems" Chapter. 

b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of 
the "Inspection, Testing and Maintenance" Chapter in OFC; retain the 
"Initial/Reacceptance" column and list only the installed components. 

2. System Testing: Comply with "Test Methods" Table in the "Testing" Section of the 
"Inspection, Testing and Maintenance" Chapter in OFC. 

3. Test audible appliances for the public operating mode according to manufacturer's written 
instructions. Perform the test using a portable sound-level meter complying with Type 2 
requirements in ANSI S1.4. 
a. The Contractor shall test dB levels in all rooms throughout facility. Assuming that 

testing will occur before or after business hours, to avoid business interruption, 
allowances shall be made for expected differential between business operation 
noise and ambient conditions when building is not in use. 

b. The sound level differential shall be at least 15 dBA, above average ambient, in 
rooms that also have visual annunciation. 

c. The sound level differential shall be at least 20 dBA, above average ambient, in 
rooms (such as offices) where visual annunciation is not present. For readings 
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taken in individual offices with no audible or visual device, meter should be pointed 
toward office’s closed entry door. 

d. Sound levels shall not be more than 100 dBA in any location. 
e. The Contractor shall adjust horn volume levels as required to "balance" the sound 

and ensure that it is at proper dBA levels throughout facility. 
4. Test visible appliances for the public operating mode according to manufacturer's written 

instructions. 
5. Demonstrate proper function of fire door release/closure based on fire alarm status. 
6. Demonstrate proper signaling via DACT whenever system goes into trouble or alarm 

condition. 
7. Coordinate with mechanical contractor and demonstrate proper function of mechanical 

equipment shutdown/activation based on fire alarm system status. 
8. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 

Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm 
Systems" Chapter in OFC and the "Inspection and Testing Form" in the "Records" 
Section of the "Inspection, Testing and Maintenance" Chapter in OFC. 

9. A 24-hour battery test will be required prior to final testing in accordance with local 
Authority Having Jurisdiction. 

D. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or 
replaced devices and appliances. 

E. Fire alarm system will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

G. Annual Test and Inspection: One year after date of Substantial Completion, test fire alarm 
system complying with visual and testing inspection requirements in OFC. Use forms developed 
for initial tests and inspections. 

END OF SECTION 284621
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SECTION 31 0513 - SOILS FOR EARTHWORK 

PART 1 - GENERAL 

1.01  SUMMARY 

A. Section Includes: 

1. Subsoil materials. 
2. Topsoil materials. 

B. Related Requirements: 

1. Section 31 0516 - Aggregates for Earthwork. 
2. Section 31 2213 - Rough Grading. 
3. Section 31 2317 - Trenching. 
4. Section 31 2323 - Fill. 

1.02 REFERENCE STANDARDS 

A. ASTM International: 

1. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Modified Effort. 

2. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes 
(Unified Soil Classification System). 

1.03 SUBMITTALS 

A. Section 01 3300 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit name of imported materials source. 

C. Manufacturer’s Certificate: Certify that products meet or exceed specified requirements. 

1.04 QUALITY ASSURANCE 

A. Furnish each material from single source throughout Work. 

B. Perform Work in accordance with Section 00330 of the current Oregon Standard Specifications 
for Construction and as modified by the Governing Agency. 

C. Maintain one copy of Standard Specifications document on site. 
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1.05 DEFINITIONS 

A. Governing Agency: City of Redmond. 

B. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms. 

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. Its appearance is generally friable, 
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; 
reasonable free of subsoil, clay lumps, gravel, and other objects larger than 2 inches in 
diameter; and free of weeds, roots, toxic materials, or other non-soil materials. 

PART 2 - PRODUCTS 

2.01 SUBSOIL MATERIALS 

A. General Backfill: Conforming to Section 00330 of the current Oregon Standard Specifications 
for Construction and as modified by the Governing Agency. 

2.02 TOPSOIL MATERIALS 

A. Topsoil (Import Topsoil): Conforming to Section 01040 of the current Oregon Standard 
Specifications for Construction and as modified by the Governing Agency. 

B. Imported or Select Material meeting the following gradation: 
 

Particle Size Range Percent Retained (by Weight) 

Larger than 2" 0 

2" - 3/4" 0 - 5 

3/4" - No. 4 0 - 20 

No. 4 or Less 0 - 100 

 
2.03 SOURCE QUALITY CONTROL 

A. Section 01 4000 - Quality Requirements: Quality Assurance. 

B. Testing and Analysis: 

1. Subsoil Material: Comply with ASTM D1557. 
2. Topsoil Material: Comply with ASTM D1557. 
3. If tests indicate materials do not meet specified requirements, change material and retest. 
4. Furnish materials of each type from same source throughout the Work. 

C. Certificate of Compliance: 
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1. If supplier is approved by authorities having jurisdiction, submit certificate of compliance 
indicating Work performed at source conforms to Contract Documents. 

2. Specified source tests are not required for Work performed by approved supplier. 

PART 3 - EXECUTION  

3.01 INSTALLATION 

A. Excavation: 

1. Excavate subsoil and topsoil from areas designated within the Work. Strip topsoil to 6” 
depth of topsoil in designated areas. 

2. Strip topsoil in a manner to prevent intermingling with underlying subsoil or other waste 
materials.  
a. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, 

and other objects more than 2 inches in diameter, trash, debris, weeds, roots, and 
other waste materials. 

3. Stockpile excavated material meeting requirements for subsoil materials and topsoil 
materials. 

4. Remove excess excavated materials not intended for reuse from Site. 
5. Remove excavated materials not meeting requirements for subsoil and topsoil materials 

from Site. 

B. Stockpiling: 

1. Stockpile materials on Site at locations as designated by Architect/Engineer. 
2. Stockpile in sufficient quantities to meet Project schedule and requirements. 
3. Separate differing materials with dividers or stockpile apart to prevent intermixing of soil 

types or contamination. 
4. Stockpile topsoil maximum 8 feet high. 
5. Direct surface water away from stockpile to prevent erosion or deterioration of materials. 
6. Stockpile soil materials away from edge of excavations without intermixing with subsoil 

and outside of plant- and tree- protection zones. 
7. Cover stockpiled soil materials that will not be utilized for a period of two weeks or more 

with polyethylene sheeting held down with straw bales placed 25-feet on center, or an 
approved equal method, to prevent windblown dust and erosion by water.  

8. Stockpile surplus topsoil to allow for re-spreading deeper topsoil. 

3.02 CLEANING 

A. Stockpile: 

1. Remove stockpile and leave area in clean and neat condition. 
2. Grade Site surface to prevent freestanding surface water. 
3. Dispose of surplus topsoil. Surplus topsoil is that which exceeds quantity indicated to be 

stockpiled or reused. 

END OF SECTION 31 0513 
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SECTION 31 0516 - AGGREGATES FOR EARTHWORK 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Coarse aggregate materials. 
2. Fine aggregate materials. 

B. Related Requirements: 

1. Section 31 0513 - Soils for Earthwork: Fill and grading materials. 
2. Section 31 2213 - Rough Grading. 
3. Section 31 2317 - Trenching. 
4. Section 31 2323 - Fill. 
5. Section 32 1123 - Aggregate Base Courses. 
6. Section 33 1416 - Site Water Utility Distribution Piping. 
7. Section 33 3100 - Sanitary Sewerage Piping. 
8. Section 33 4200 - Stormwater Conveyance. 

1.02 REFERENCE STANDARDS 

A. ASTM International: 

1. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates. 

2. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Modified Effort. 

3. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes 
(Unified Soil Classification System). 

4. ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index 
of Soils. 

1.03 SUBMITTALS 

A. Section 01 3300 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit name of imported materials source. 

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

D. Source Quality-Control Submittals: Indicate results of factory tests and inspections. 
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1.04 QUALITY ASSURANCE 

A. Furnish each aggregate material from single source throughout Work. 

B. Perform Work in accordance with Sections 00330, 02360, and 02690 of the current Oregon 
Standard Specifications for Construction and as modified by the Governing Agency. 

C. Maintain one copy of Standard Specifications document on site. 

1.05 DEFINITIONS 

A. Governing Agency: City of Redmond. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Coarse Aggregate: 

1. Base Aggregate: 
a. Conforming to Section 02630 of the current Oregon Standard Specifications for 

Construction and as modified by the Governing Agency. 

2. Drain Rock: 

a. Natural Stone 
b. Quality: Free of shale, clay, organic matter, friable material, and debris. 
c. Grading 

1) Comply with ASTM C136/C136M within the following limits: 
a) Minimum Size: 3/4 inch. 
b) Maximum Size: 2-1/2 inch. 

B. Fine Aggregate: 

1. PCC Fine Aggregate: 
a. Conforming to Section 02690 of the current Oregon Standard Specifications for 

Construction and as modified by the Governing Agency. 

2. No. 10-0 Sand: 

a. Description: Natural river or bank sand. 
b. Quality: Free of silt, clay, loam, friable or soluble materials, and organic matter. 
c. Grading: 

1) Comply with ASTM D2487; Group Symbol SP within the following limits: 
 

Sieve Size Percent Passing 

No. 4 100 
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No. 10 95 - 100 

No. 40 50 - 100 

No. 60 20 - 40 

No. 200 0 

 
 
2.02 SOURCE QUALITY CONTROL 

A. Section 01 4000 - Quality Requirements: Quality Assurance. 

B. Testing and Analysis: 

1. Coarse-Aggregate Material - Testing and Analysis: Perform in accordance with ASTM 
D1557. 

2. Fine Aggregate Material - Testing and Analysis: Testing and Analysis: Perform in 
accordance with ASTM D1557. 

3. If tests indicate materials do not meet specified requirements, change material and retest. 

C. Certificate of Compliance: 

1. If supplier is approved by authorities having jurisdiction, submit certificate of compliance 
indicating Work performed at source conforms to Contract Documents. 

2. Specified source tests are not required for Work performed by approved supplier. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Excavation: 

1. Excavate aggregate materials from on-site locations as designated by Architect/Engineer 
and as specified in Section 31 2213 - Rough Grading.  

2. On-site crushing may require a separate permit. Contractor shall coordinate with 
Governing Agency for crushing permit requirements.  

3. Remove excess excavated materials not intended for reuse from Site. 
4. Remove excavated materials not meeting requirements for coarse and fine aggregate 

materials from Site. 

B. Stockpiling: 

1. Stockpile materials on Site at locations as designated by Architect/Engineer. 
2. Stockpile excavated material meeting requirements for coarse aggregate and fine 

aggregate materials. 
3. Stockpile in sufficient quantities to meet Project schedule and requirements. 
4. Separate different aggregate materials with dividers or stockpile apart to prevent 

intermixing of aggregate types or contamination. 
5. Direct surface water away from stockpile site to prevent erosion or deterioration of 

materials. 
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6. Stockpile unsuitable materials on impervious material and cover to prevent erosion and 
leaching until they are disposed. Contractor is responsible for disposal of unsuitable 
materials. 

3.02 CLEANING 

A. Stockpile: 

1. Remove stockpile and leave area in clean and neat condition. 
2. Grade Site surface to prevent freestanding surface water. 

END OF SECTION 31 0516 
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SECTION 31 1000 - SITE CLEARING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Removing surface debris. 
2. Removing designated paving, curbs. 
3. Removing designated trees, shrubs, and other plant life. 
4. Clearing and grubbing. 
5. Removing abandoned utilities. 
6. Excavating topsoil. 

B. Related Sections: 

1. Section 01 5000 - Temporary Facilities and Controls. 
2. Section 01 5639 - Temporary Tree and Plant Protection. 
3. Section 31 2213 - Rough Grading. 
4. Section 31 2318 - Rock Removal. 

1.02 SUBMITTALS 

A. Section 01 3300 - Submittal Procedures: Requirements for submittals. 

B. Product Data: All products used in conjunction with site clearing work shall be submitted to the 
Engineer for approval. 

C. Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and 
site improvements that establishes preconstruction conditions that might be misconstrued as 
damage caused by site clearing.  

1. Use sufficiently detailed photographs or videotape. 

2. Include plans and notations to indicate specific wounds and damage conditions of each 
tree or other plants designated to remain. 

D. Topsoil stripping and stockpiling program. 

1. Prepare a written program to systematically demonstrate the ability of personnel to 
properly follow procedures and handle materials and equipment during the Work. Include 
dimensional diagrams for placement and protection of stockpiles. 

E. Rock stockpiling program. 

1. Prepare a written program to systematically demonstrate the ability of personnel to 
properly follow procedures and handle materials and equipment during the Work. Include 
dimensional diagrams for placement and protection of stockpiles 
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F. Record Drawings: Identifying and accurately showing locations of capped utilities and other 
subsurface, structural, electrical, and mechanical conditions. 

1.03 QUALITY ASSURANCE 

A. Perform Work in accordance with Sections 00310 and 00320 of the current Oregon Standard 
Specifications for Construction and as modified by the Governing Agency. 

B. Maintain one copy of each document on site. 

1.04 DEFINITIONS 

A. Governing Agency: City of Madras. 

B. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.  

C. Subgrade: The uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below base, drainage course, or topsoil materials.  

D. Surface Soil: Soil that is present at the top layer of the existing soil profile at the project site. In 
undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban 
environments, the surface soil can be subsoil. 

E. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. Its appearance is generally friable, 
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; 
reasonable free of subsoil, clay lumps, gravel, and other objects larger than 2 inches in 
diameter; and free of weeds, roots, toxic materials, or other non-soil materials.   

F. Plant-Protection Zone: Area surrounding individual shrubs or other vegetation to be protected 
during construction and as indicated on Drawings.  

G. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected 
during construction and as indicated on Drawings.  

H. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 

I. Utilities: Includes on-site underground pipes, conduits, ducts, and cables, as well as 
underground services within building lines.  

1.05 MATERIAL OWNERS’S REPRESENTATIVESHIP 

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain on 
the Owner’s property, cleared materials become the Contractor’s property and shall be removed 
from Project site.  
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PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Herbicide: Only as approved by authority having jurisdiction. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Section 01 3000 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Verify existing plant life designated to remain is tagged or identified. 

C. Identify waste and/or salvage area for placing removed materials. 

3.02 PREPARATION 

A. Call Local Utility Line Information service at 1-800-322-2344 not less than three working days 
before performing Work. 

1. Indicated locations of existing utilities and structures are approximate. Request 
underground utilities to be located and marked within and surrounding construction areas 
before commencing Work. Also locate existing utilities, structures, and piping to be 
closed and/or abandoned. 

3.03 PROTECTION 

A. Locate, identify, and protect utilities indicated to remain, from damage. 

B. Protect trees, plant growth, and features designated to remain, as final landscaping as specified 
in Section 01 5000 - Temporary Facilities and Controls. Verify that trees, shrubs, and other 
vegetation to remain or to be relocated have been flagged and that protection zones have been 
identified and enclosed according to requirements in Section 01 5639 - Temporary Tree and 
Plant Protection. 

C. Protect benchmarks, survey control points, and existing structures from damage or 
displacement. All survey monuments, control points, and/or property pins which are disturbed 
by construction shall be re-established, replaced, and documented at the Contractor’s expense.  

D. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from the Governing Agency and authorities having jurisdiction. 
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2. Provide alternate routes around closed or obstructed pedestrian and traffic ways, as 
required by the Governing Agency or the authorities having jurisdiction, including 
temporary ADA accessibility. 

E. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.04 CLEARING AND GRUBBING 

A. Clear areas required for access to site and execution of Work, per Section 00320 of the current 
Oregon Standard Specifications for Construction and as modified by the Governing Agency. 

B. Removal of existing trees and vegetation: Removal of existing trees, stumps, slash, and 
vegetation indicated to be removed shall be provided by the Contractor.  

C. Clear undergrowth and deadwood, without disturbing subsoil. 

3.05 TOPSOIL EXCAVATION 

A. Excavate topsoil from areas to be further excavated, re-landscaped, or re-graded, marked 
areas, entire site, without mixing with foreign materials for use in finish grading. 

B. Do not excavate wet topsoil. 

C. Stockpile in area designated on site to depth not exceeding 8 feet and protect from erosion. 
Stockpile material on impervious material and cover over with same material, until disposal. 

D. Remove excess topsoil not intended for reuse, from site. 

3.06 REMOVAL 

A. Remove sod and grass before stripping topsoil. Removed sod and grass shall be properly 
disposed off-site by the Contractor. 

B. Remove debris, rock, and extracted plant life from site. 

C. Remove paving, curbs, etc. as shown on the drawings. 

D. Remove abandoned utilities. Indicated removal termination point for underground utilities on 
Record Documents. 

E. Continuously clean-up and remove waste materials from site. Do not allow materials to 
accumulate on site. 

F. Do not burn or bury materials on site. Leave site in clean condition. 

END OF SECTION 31 1000 
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SECTION 31 2317 - TRENCHING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Excavating trenches for utilities from 5 feet outside building to utility service.  
2. Compacted fill from top of utility bedding to subgrade elevations and/or original 

elevations.  
3. Backfilling and compaction. 

B. Related Sections: 

1. Section 31 0513 - Soils for Earthwork. 
2. Section 31 0516 - Aggregates for Earthwork. 
3. Section 31 2213 - Rough Grading. 
4. Section 31 2316 - Excavation. 
5. Section 31 2323 - Fill. 
6. Section 31 3700 - Riprap. 
7. Section 33 1116 - Site Water Utility Distribution Piping. 
8. Section 33 3100 - Sanitary Utility Sewerage Piping. 
9. Section 33 4100 - Storm Utility Drainage Piping. 

1.02 REFERENCES 

A. ASTM International: 

1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates. 
2. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place by the 

Sand-Cone Method. 
3. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil 

Using Modified Effort. 
4. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by 

Nuclear Methods (Shallow Depth). 
5. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by 

Nuclear Methods (Shallow Depth). 

1.03 DEFINITIONS 

A. Governing Agency: City of Redmond. 

B. Unstable Soil: Soft, loose, or wet ground that is incapable of supporting materials, equipment, 
personnel, or structures.  

C. Utility: Any buried pipe, duct, conduit, or cable. 
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1.04 SUBMITTALS 

A. Section 01 3300 - Submittal Procedures: Requirements for submittals. 

B. Excavation Protection Plan: Describe sheeting, shoring, and bracing materials and installation 
required to protect excavations and adjacent structures and property; include structural 
calculations to support plan. 

C. Product Data: Submit data for geotextile fabric indicating fabric and construction. 

D. Materials Source: Submit name of imported fill materials suppliers. 

E. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.  

F. Traffic Control Plan for all trenching operation in public streets. Plan shall be approved by 
Architect/Engineer prior to starting Work. 

G. Substitutions: All proposed substitutions and areas of use shall be submitted for approval prior 
to use. 

1.05 QUALITY ASSURANCE 

A. Perform Work in accordance with Section 00405 of the current Oregon Standard Specifications 
for Construction and as modified by the Governing Agency. 

B. Maintain copy of Standards and Specifications on site. 

1.06 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.07 COORDINATION 

A. Section 01 3100 - Field Engineering: Coordination and project conditions. 

B. Verify Work associated with lower elevation utilities is complete before placing higher elevation 
utilities. 

C. Coordinate with other Trades affecting or affected by Work of this Section.  

D. Coordinate with Franchise Utility Companies affecting or affected by Work of this Section. 
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PART 2 - PRODUCTS 

2.01 PIPE ZONE, PIPE BEDDING, AND TRENCH BACKFILL MATERIALS 

A. Provide and install granular material (Class B backfill) 3/4”-0 meeting the requirements of 
Section 00405 of the current Oregon Standard Specifications for Construction and as modified 
by the Governing Agency for Pipe Zone and Pipe Bedding for all trenches. 

B. Provide trench backfill material for all trenches meeting the requirements of Geotechnical 
Report. 

2.02 ACCESSORIES 

A. Geotextile Fabric: Non-biodegradable, non-woven: 

1. Alkzo Nobel Geosynthetic Co. 
2. Huesker, Inc. 
3. TC Mirafi. 
4. Tenax Corp. 
5. Tensar Earth Technologies, Inc. 

B. Tracer Wire: 

1. Material: UF Solid Copper wire with direct bury insulation. 
2. Minimum Size: 14 ga. 
3. Color: 

a. Over sanitary sewer and storm drain pipe: Green. 
b. Over water pipe: Blue. 
c. Over electrical conduit: Red. 
d. Over fiber optic or communications conduit: Orange. 
e. Over gas line: Yellow. 

4. Splicing: Make with electrical connectors. 
5. Successful conductivity testing: Required for system acceptance. 

C. Underground Detectable Marking Tape: 

1. Manufacturer & Brand: Reef Industries Terra tape, or approved equal. 
2. Material: Polyethylene with solid foil core. 
3. Thickness: 4 mil. 
4. Width: 6 inches. 
5. Imprinted message: 

a. “Caution (Type of Utility) Line buried below” 
b. Repeat message over full length of tape. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Prior to starting Work, verify that existing conditions are suitable to perform Work. 

B. Notify General Contractor about defects requiring correction. 

C. Do not start Work until conditions are satisfactory. 

D. Should doubt exist as to bearing capacity of existing soil, tests at Owner’s expense may be 
ordered by the Owner. 

3.02 LINES AND GRADES 

A. Lay pipes to lines and grades indicated on Drawings. 

1. Architect/Engineer reserves right to make changes in lines, grades, and depths of utilities 
when changes are required for Project conditions. 

B. Use laser-beam instrument with qualified operator to establish lines and grades. 

3.03 PREPARATION 

A. Call “One Call” Utility Notification Center at 811 or 1-800-332-2344 a minimum of 3 working 
days prior to performing Work. 

1. Request underground utilities to be located and marked within and surrounding 
construction areas. 

B. Existing utilities shown on Drawings are located according to best available information, but 
accuracy is not guaranteed. 

C. Identify required lines, levels, contours, and datum locations. 

D. Protect plant life, lawns, rock outcroppings, and other features remaining as portion of final 
landscaping. 

E. Protect bench marks, existing structures, fences, sidewalks, paving, and curbs from excavating 
equipment and vehicular traffic. 

F. Maintain and protect above and below grade utilities indicated to remain. Protect active utility 
lines encountered, notify Line Owner.  

G. Repair or replace active utility lines damaged by Work of this Section. 

H. Establish temporary traffic control when trenching is performed in public right-of-way or within 
private streets. Relocate controls and reroute traffic as required during progress of Work. 
Maintain at least, one-way traffic utilizing flaggers in accordance with Standard and 
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Specification. Provide a Traffic Control Plan (TCP) at least 10 days prior to the start of Work 
and/or prior to pre-construction meeting with the Governing Agency. 

I. Maintain public and private streets and walkways clean at all times. 

J. Protect persons and property against damage and discomfort caused by dust. Water as 
necessary and when directed. 

3.04 TRENCHING 

A. Excavate subsoil required for utilities to utility service. Sawcut pavement in those areas where 
utility is being installed under pavement. Sawcut wide enough to account for sloping of 
trenching operation. 

B. Perform excavation within 24 inches of existing utility service in accordance with utility’s 
requirements. 

C. Do not advance open trench more than 200 feet ahead of installed pipe. No open trenches shall 
be left uncovered at the end of shift. 

D. Cut trenches sufficiently wide to enable installation and allow inspection. Remove water or 
materials that interfere with Work. 

E. Excavate bottom of trenches maximum 2 feet wider than outside diameter of pipe. 

F. Excavate trenches to depth indicated on Drawings. Provide uniform and continuous bearing and 
support for bedding material and pipe utilities. Leave bearing surfaces undisturbed, level, and 
true. Hand grade where necessary. 

G. Do not interfere with 45 degree bearing splay of foundations. 

H. When Project conditions permit, slope side walls of excavation starting 4 feet above top of pipe. 
When side walls cannot be sloped, provide sheeting and shoring to protect excavation as 
specified in this Section. Conduct sheet/shoring in accordance with OSHA Standards for 
Trenching. 

I. When subsurface materials at bottom of trench are loose or soft, excavate to greater depth as 
directed by Architect/Engineer until suitable material is encountered.  

J. Cut out soft areas of subgrade not capable of compaction in place. Backfill with granular 
material and compact to density equal to or greater than requirements for subsequent backfill 
material. 

K. Trim excavation. Hand trim for bell and spigot pipe joints. Remove loose matter. 

L. Correct areas over excavated areas with compacted backfill as specified for authorized 
excavation or replace with fill concrete as directed by Architect/Engineer. 

M. Remove excess subsoil not intended for reuse, from site. 

N. Remove pavement (roadway and sidewalk) materials from site. 
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O. Do not extend Trenching/Excavation beyond construction easements, unless approved by 
affected Property Owners.  

3.05 SHEETING AND SHORING 

A. Sheet, shore, and brace excavations to prevent danger to persons, structures and adjacent 
properties and to prevent caving, erosion, and loss of surrounding subsoil. 

B. Support trenches more than 5 feet deep excavated through unstable, loose, or soft material. 
Provide sheeting, shoring, bracing, or other protection to maintain stability of excavation. 

C. Design sheeting and shoring to be removed at completion of excavation work. 

D. Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement of filled 
excavations or adjacent soil. 

E. Repair damage to new and existing Work from settlement, water or earth pressure or other 
causes resulting from inadequate sheeting, shoring, or bracing. 

3.06 BACKFILLING 

A. Backfill trenches in accordance with Section 00405 of the current Oregon Standard 
Specifications for Construction and as modified by the Governing Agency. 

B. Systematically backfill to allow maximum time for natural settlement. Do not backfill over 
porous, wet, frozen, or spongy subgrade surfaces. 

C. Place fill material in continuous layers as follows: 

1. Granular Fill: Maximum 6 inches compacted depth. 

D. Employ placement method that does not disturb or damage foundation perimeter drainage, 
utilities in trench, and adjacent existing pavements. 

E. Maintain optimum moisture content of fill materials to attain required compaction density. 

F. Do not leave trench open at end of working day. Place temporary pavement in those under 
traffic and within public right-of-way. 

G. Protect open trench to prevent danger to Owner using temporary fencing outside public right-of-
way. 

3.07 TOLERANCES 

A. Top Surface of Backfilling under Paved Areas: Plus or minus 1 inch from required elevations. 

B. Top Surface of General Backfilling: Plus or minus 1 inch from required elevations. 

C. Where Trenching/Excavation, through Contractor’s error, is carried to levels lower than those 
shown on Drawings, fill with granular material to proper levels at not additional cost to Owner. 
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3.08 FIELD QUALITY CONTROL 

A. Section 01 4000 - Quality Requirements: Field inspecting. 

B. Perform laboratory material tests in accordance with ASTM D1557. 

C. Perform in place compaction tests in accordance with Subsection 00330.43 of the current 
Oregon Standard Specifications for Construction and as modified by the Governing Agency. 

D. When tests indicate Work does not meet specified requirements, remove Work, replace, 
compact, and retest. 

E. Frequency of Tests: 1 per 100 linear feet of trench. Additional testing shall be conducted when 
depth of trench exceeds 3 feet. Testing within public right-of-way shall be in accordance with 
Section 00445 of the current Oregon Standard Specifications for Construction and as modified 
by the Governing Agency. 

F. Notify Engineer and governing authorities at least 24 hours prior to covering over Work of this 
Section so that Inspections can be completed.  

3.09 PROTECTION OF FINISHED WORK 

A. Section 01 7000 - Execution: Protecting finished work. 

B. Reshape and re-compact fills subjected to vehicular traffic during construction. 

END OF SECTION 31 2317 
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SECTION 32 1123 - AGGREGATE BASE COURSES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Aggregate subbase. 
2. Aggregate base course. 

B. Related Sections: 

1. Section 31 0516 - Aggregates for Earthwork. 
2. Section 31 2213 - Rough Grading. 
3. Section 31 2317 - Trenching. 
4. Section 31 2323 - Fill. 
5. Section 32 1216 - Asphalt Paving. 
6. Section 32 1313 - Concrete Paving. 

1.02 REFERENCES 

A. ASTM International: 

1. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place by the 
Sand-Cone Method. 

2. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by 
Nuclear Methods (Shallow Depth). 

3. ASTM D2940 - Standard Specification for Graded Aggregate Material For Bases or 
Subbases for Highways or Airports. 

4. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by 
Nuclear Methods (Shallow Depth). 

1.03 SUBMITTALS 

A. Section 01 3300 - Submittal Procedures: Requirements for submittals. 

B. Materials Source: Submit name of aggregate materials suppliers. 

C. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

1.04 QUALITY ASSURANCE 

A. Furnish each aggregate material from single source throughout the Work. 

B. Perform Work according in accordance with Section 00641 of the current Oregon Standard 
Specifications for Construction and as modified by the Governing Agency. 
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C. Maintain one copy of Standard Specifications document on site. 

1.05 DEFINITIONS 

A. Governing Agency: City of Redmond. 

PART 2 - PRODUCTS 

2.01 AGGREGATE MATERIALS 

A. Coarse Aggregate: As specified in Section 31 0516 - Aggregates for Earthwork. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Section 01 3100 - Field Engineering: Verification of existing conditions before starting Work. 

B. Verify compacted substrate is dry and ready to support paving and imposed loads. 

1. Proof roll substrate. 
2. Remove soft substrate and replace with compacted fill as specified in Section 31 2323 - 

Fill. 

C. Verify substrate has been inspected, gradients and elevations are correct. 

3.02 PREPARATION 

A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and re-
compacting. 

B. Do not place fill on soft, muddy, or frozen surfaces. 

3.03 AGGREGATE PLACEMENT 

A. Spread aggregate over prepared substrate to a total compacted thickness as indicated on 
Drawings. 

B. Roller compact aggregate to 95 percent maximum. 

C. Level and contour surfaces to elevations, profiles, and gradients indicated. 

D. Maintain optimum moisture content of fill materials to attain specified compaction density. 

E. Use mechanical tamping equipment in areas inaccessible to compaction equipment. 
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3.04 TOLERANCES 

A. Maximum Variation from Flat Surface: 1/4 inch measured with 10 foot straight edge. 

B. Maximum Variation from Thickness: 1/4 inch. 

C. Maximum Variation from Elevation: 1/2 inch. 

3.05 FIELD QUALITY CONTROL 

A. Section 01 4000 - Quality Requirements: Field inspecting. 

B. Compaction testing will be performed in accordance with Section 00641 of the current Oregon 
Standard Specifications for Construction and as modified by the Governing Agency. Begin 
compaction of each layer of dense-graded aggregate immediately after the material is spread 
and continue until a density of not less than 95% of the maximum density has been achieved. 

C. When tests indicate Work does not meet specified requirements, remove Work, replace and 
retest. 

END OF SECTION 32 1123 
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SECTION 32 1216 - ASPHALT PAVING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Asphalt materials. 
2. Aggregate materials. 
3. Aggregate subbase. 
4. Asphalt paving base course, binder course, and wearing course. 

B. Related Requirement: 

1. Section 31 2213 - Rough Grading. 
2. Section 31 2323 - Fill. 
3. Section 32 0516 - Aggregates for Exterior Improvements. 
4. Section 32 1123 - Aggregate Base Courses. 
5. Section 32 1713 - Parking Bumpers. 
6. Section 32 1723 - Pavement Markings. 

1.02 REFERENCE STANDARDS 

A. Asphalt Institute: 

1. AI MS-2 - Mix Design Methods for Asphalt Concrete and Other Hot- Mix Types. 

B. ASTM International: 

1. ASTM D242 - Standard Specification for Mineral Filler For Bituminous Paving Mixtures. 
2. ASTM D692 - Standard Specification for Coarse Aggregate for Bituminous Paving 

Mixtures. 
3. ASTM D946 - Standard Specification for Penetration-Graded Asphalt Cement for Use in 

Pavement Construction. 
4. ASTM D1073 - Standard Specification for Fine Aggregate for Bituminous Paving 

Mixtures. 
5. ASTM D1188 - Standard Test Method for Bulk Specific Gravity and Density of 

Compacted Bituminous Mixtures Using Coated Samples 
6. ASTM D2726 - Standard Test Method for Bulk Specific Gravity and Density of Non-

Absorptive Compacted Bituminous Mixtures. 
7. ASTM D2950 - Standard Test Method for Density of Bituminous Concrete in Place by 

Nuclear Methods. 
8. ASTM D3549 - Standard Test Method for Thickness or Height of Compacted Bituminous 

Paving Mixture Specimens. 
9. ASTM D6690 - Standard Specification for Joint and Crack Sealants, Hot Applied, for 

Concrete and Asphalt Pavements. 



Madras ES and Buff ES Improvements  
Jefferson County School District 
SAJ Project No. 22140B 

Bid Set 
September 11, 2023 

 

SAJ Architecture 
Bend, OR 

 ASPHALT PAVING 
32 1216 - 2 

1.03 SUBMITTALS 

A. Section 01 3300 - Submittal Procedures: Requirements for submittals. 

B. Product Data: 

1. Submit product information for asphalt and aggregate materials. 
2. Submit mix design with laboratory test results supporting design. 
3. Mix design shall be reviewed and approved by City of Redmond Airport Engineer for 

apron pavement grind and inlay.  

C. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

1.04 QUALITY ASSURANCE 

A. Obtain materials from same source throughout. 

B. Perform Work in accordance with Section 00744 of the 2018 Oregon Standard Specifications 
for Construction and as modified by the Governing Agency. 

C. Maintain one copy of Standard Specifications document on site. 

1.05 QUALIFICATIONS 

A. Manufacturer’s Qualifications: A paving-mix manufacturer registered with and approved by 
authorities having jurisdiction or the DOT of State in which Project is located.  

B. Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing indicated. 

1.06 ENVIRONMENTAL REQUIREMENTS 

A. Install Asphalt Concrete in accordance with Section 00290 and 00744 of the 2018 Oregon 
Standard Specifications for Construction and as modified by the Governing Agency. 

B. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively 
damp, if rain is imminent or expected before time required for adequate cure, or if the following 
conditions are not met: 

1. Prime Coat: Minimum surface temperature of 60 deg F (15.6 deg C). 
2. Tack Coat: Minimum surface temperature of 60 deg F (15.6 deg C). 
3. Slurry Coat: Comply with weather limitations in ASTM D 3910. 
4. Asphalt Base Course: Minimum surface temperature of 40 deg F (4.4 deg C) and rising at 

time of placement. 
5. Asphalt Surface Course: Minimum surface temperature of 60 deg F (15.6 deg C) at time 

of placement. 

C. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other 
construction activities. 
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1.07 DEFINITIONS 

A. Governing Agency: City of Redmond. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Asphalt Materials: 

1. Asphalt Binder: AASHTO M320, PG 64-28 
2. Asphalt Cement: ASTM D3381; viscosity grade. ASTM D946; penetration grade. 
3. Emulsified Asphalt Prime Coat: ASTM D977; diluted emulsified asphalt or ASTM D2397; 

diluted cationic emulsified asphalt, slow setting, of suitable grade and consistency for 
application. 

4. Tack Coat: ASTM D977; diluted emulsified asphalt or ASTM D2397; diluted cationic 
emulsified asphalt, slow setting, of suitable grade and consistency for application. 

5. Water: Potable 
6. Reclaimed Asphalt Pavement (RAP): Processed material obtained by milling or full depth 

removal of existing asphalt paving. No more than 30% RAP material will be allowed in the 
new MHMAC pavement. 

B. Aggregate Materials: 

1. Coarse Aggregate: In accordance with Section 00744 of the 2018 Oregon Standard 
Specifications for Construction and as modified by the Governing Agency. 

2. Fine Aggregate: In accordance with Section 00744 of the 2018 Oregon Standard 
Specifications for Construction and as modified by the Governing Agency. 

3. Mineral Filler: ASTM D242; finely ground mineral particles, free of foreign matter. 

C. Auxiliary Materials 

1. Sand: ASTM D 1073 or AASHTO M 29, Grade No. 2 or No. 3. 
2. Joint Sealant: ASTM D 6690 of AASHTO M 324, Type I, hot-applied, single component, 

polymer-modified bituminous sealant. 

2.02 MIXES 

A. Use dry material to avoid foaming. Mix uniformly. 

B. Asphalt Paving Mixtures: Designed in accordance with Section 00744 of the 2018 Oregon 
Standard Specifications for Construction and as modified by the Governing Agency. 

1. Wearing Course: Level 2: 1/2” Dense, PG 64-28 

2.03 SOURCE QUALITY CONTROL 

A. Section 01 4000 - Quality Requirements: Testing, inspection and analysis requirements. 
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B. Submit proposed mix design for review prior to beginning of Work. 

C. Test samples in accordance with Section 00744 of the 2018 Oregon Standard Specifications for 
Construction and as modified by the Governing Agency. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Section 01 3100 - Field Engineering: Verification of existing conditions before starting Work. 

B. Verify utilities indicated under paving are installed with excavations and trenches backfilled and 
compacted. 

C. Verify compacted subgrade and base is dry and ready to support paving and imposed loads. 

1. Proof roll subbase with 12,000 lb. steel wheel vibratory roller, or equivalent, in minimum 
two perpendicular passes to identify soft spots. Limit vehicle speed to 3 mph.  

2. Remove, soft base, unsatisfactory soils, and areas of excessive pumping or rutting as 
determined by Architect/Engineer, and replace with compacted fill as specified in Section 
31 2323 - Fill. Proceed with paving only after unsatisfactory conditions have been 
corrected.  

D. Verify gradients and elevations of base are correct. 

E. Verify valve cans, manhole frames, and inlets are installed in correct position and elevation. 

F. Proceed with paving only after unsatisfactory conditions have been corrected. 

3.02 DEMOLITION AND PATCHING 

A. Saw cut and notch existing paving as indicted on Drawings. 

1. Sawcut perimeter of patch and excavate existing pavement section to sound base. 
Excavate rectangular or trapezoidal patches, extending 12 inches into perimeter of 
adjacent sound pavement, unless otherwise indicated. Cut excavation faces vertically. 
Remove excavated material. Recompact existing unbound-aggregate base course to 
form new base.  

B. Clean existing paving to remove foreign material, excess joint sealant and crack filler from 
paving surface. 

C. Repair surface defects in existing paving to provide uniform surface to receive new paving. 

D. Tack Coat: Before placing patch material, apply tack coat uniformly to vertical asphalt surfaces 
abutting the patch. Apply tack coat in accordance with 00730 of the 2018 Oregon Standard 
Specifications for Construction and as modified by the Governing Agency. 

E. Crack and Joint Filling: Remove existing joint filler material from cracks or joints to a depth of 
1/4 inch (6 mm). 
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1. Clean cracks and joints in existing hot-mix asphalt pavement.  
2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch (6 mm) wide. Fill 

flush with surface of existing pavement and remove excess. 
3. Use hot-applied joint sealant to seal cracks and joints more than 1/4 inch (6mm) wide. Fill 

flush with surface of existing pavement and remove excess. 

3.03 PREPARATION 

A. Prepare base as specified in Section 32 1123 - Aggregate Base Courses. 

B. Immediately before placing asphalt materials, remove loose and deleterious material from 
substrate surfaces. Ensure that prepared subgrade and base is ready to receive paving.  

3.04 INSTALLATION 

A. Subbase: 

1. Aggregate Subbase: Install as specified in Section 32 1123. 

B. Primer: 

1. Apply uniformly over surface of compacted unbound-aggregate base course at a rate of 
0.10 to 0.30 gal./sq. yd. per inch depth. Apply enough material to penetrate and seal, but 
not flood, surface. Allow prime coat to cure.  

2. Use clean sand to blot excess primer. 

a. If prime coat is not entirely absorbed within 24 hours after application, spread sand 
over surface to blot excess primer. Use enough sand to prevent pickup under 
traffic. Remove loose sand by sweeping before pavement is placed and after 
volatiles have evaporated.  

b. Protect primed substrate from damage until ready to receive paving. 

C. Tack Coat: 

1. Apply tack coat in accordance with 00730 of the 2018 Oregon Standard Specifications for 
Construction and as modified by the Governing Agency. 

2. Coat surfaces of manholes, catch basins, and other structures and frames with oil to 
prevent bond with asphalt paving. Do not tack coat these surfaces. 

3. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. 
Remove spillages and clean affected surfaces.  

D. Single Course Asphalt Paving: 

1. Install Work in accordance with 00744 of the 2018 Oregon Standard Specifications for 
Construction and as modified by the Governing Agency. 

2. Place asphalt within 24 hours of applying primer or tack coat. 
3. Place asphalt wearing course to thickness indicated on Drawing. 
4. Compact paving by rolling to specified density. Do not displace or extrude paving from 

position. Hand compact in areas inaccessible to rolling equipment. 
5. Perform rolling with consecutive passes to achieve even and smooth finish without roller 

marks. 
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E. JOINTS 

1. Construct joints to ensure a continuous bond between adjoining paving sections. 
Construct joints free of depressions, with same texture and smoothness as other sections 
of hot-mix asphalt course. 

a. Clean contact surfaces and apply tack coat to joints. 
b. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 
c. Offset transverse joints, in successive courses, a minimum of 24 inches. 
d. Construct transvers joints at each point where paver ends a day’s work and 

resumes work at a subsequent time. Construct these joints using either “bulkhead” 
or “papered” method according to AI MS-22, for both “Ending a Lane” and 
“Resumption of Paving Operations”. 

e. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive 
displacement.  

f. Compact asphalt at joints to a density within 2 percent of specified course density. 

F. COMPACTION 

1. General: Begin compaction as soon as placed hot-mix paving will bear roller weight 
without excessive displacement. Compact hot-mix paving with hot, hand tampers or with 
vibratory-plate compactors in areas inaccessible to rollers.  

a. Complete compaction before mix temperature cools to 185 degrees F.  

2. Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints 
and outside edge. Examine surface immediately after breakdown rolling for indicated 
crown, grade, and smoothness. Correct laydown and rolling operations to comply with 
requirements.  

3. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while 
hot-mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-
mix asphalt course has been uniformly compacted to the following density: 

a. Average Density: 96 percent of reference laboratory density according to ASTM D 
6927 or AASHTO T 245, but not less than 94 percent or greater than 100 percent.  

b. Average Density: 92 percent of reference maximum theoretical density according 
to ASTM D 2041, but not less than 90 percent or greater than 96 percent. 

4. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is 
still warm. 

5. Edge Shaping: While surface is being compacted and finished, trim edges of pavement to 
proper alignment. Bevel edges while asphalt is still hot; compact thoroughly.  

3.05 TOLERANCES 

A. Flatness: Maximum variation of 1/4 inch measured with 10 foot straight edge. 

B. Scheduled Compacted Thickness: Plus 1/4 inch, no minus. 

C. Variation from Indicated Elevation: Within 1/2 inch. 
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D. Pavement Surface Smoothness: Compact each course to produce a surface smoothness within 
the following tolerances as determined by using a 10-foot straightedge applied transversely or 
longitudinally to paved areas: 

1. Surface Course: Within 1/8 inch. 
2. Crowned Surface: Within 1/4 inch from template (test with crowned template centered 

and at right angle to crown). 

3.06 FIELD QUALITY CONTROL 

A. Section 01 4000 - Quality Requirements: Requirements for inspecting, testing. 

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

1. Testing Agency will conduct and interpret tests and state in each report whether tested 
work complies with or deviates from specified requirements. 

C. In-Place Density: Testing Agency will take samples of uncompacted paving mixtures and 
compacted pavement according to ASTM D 979 or AASHTO T 168.  

1. One core sample will be taken for every 1,000 sq. yds. or less of installed pavement, with 
no fewer than three cores taken. 

2. Field density of in-place compacted pavement may also be determined by nuclear 
method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726. 

D. Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for 
compliance with smoothness tolerances.  

E. Replace and compact hot-mix asphalt where core tests were taken.  

F. Remove and replace or install additional hot-mix asphalt where test results or measurements 
indicate that it does not comply with specified requirements. 

G. Remove paved areas that are defective or contaminated with foreign materials and replace with 
fresh, hot-mix asphalt. Compact by rolling to specified density and surface smoothness.  

3.07 PROTECTION 

A. Section 01 7000 - Execution and Closeout Requirements: Requirements for protecting finished 
Work. 

B. Immediately after placement, protect paving from mechanical injury for 48 hours or until surface 
temperature is less than 140 degrees F. 

C. After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.  

D. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked.  
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3.08 DISPOSAL 

A. Except for material indicated to be recycled, remove excavated materials from Project site and 
legally dispose of them in an EPA-approved landfill. 

1. Do not allow milled materials to accumulate on-site. 

3.09 WARRANTY 

A. The Contractor shall warranty the finished asphalt paving to be free from defects in 
workmanship for a period of 1 year from the date the material is accepted in place. 

END OF SECTION 32 1216 
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SECTION 32 1313 - CONCRETE PAVING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Concrete paving for: 

a. Concrete sidewalks. 
b. Concrete stair steps and ramps. 
c. Concrete curbs. 

B. Related Requirements: 

1. Section 31 2213 - Rough Grading. 
2. Section 31 2323 - Fill. 
3. Section 32 1123 - Aggregate Base Courses. 
4. Section 32 1216 - Asphalt Paving. 

1.02 REFERENCE STANDARDS 

A. American Association of State Highway and Transportation Officials: 

1. AASHTO M324 - Standard Specification for Joint and Crack Sealants, Hot Applied, for 
Concrete and Asphalt Pavements. 

B. American Concrete Institute: 

1. ACI 301 - Specifications for Structural Concrete. 
2. ACI 304 - Guide for Measuring, Mixing, Transporting, and Placing Concrete. 

C. ASTM International: 

1. ASTM A184/A184M - Standard Specification for Fabricated Deformed Steel Bar Mats for 
Concrete Reinforcement. 

2. ASTM A185/A185M - Standard Specification for Steel Welded Wire Fabric, Plain, for 
Concrete Reinforcement. 

3. ASTM A497/A497M - Standard Specification for Steel Welded Wire Fabric, Deformed, for 
Concrete Reinforcement. 

4. ASTM A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for 
Concrete Reinforcement. 

5. ASTM A706/A706M - Standard Specification for Low-Alloy Steel Deformed and Plain 
Bars for Concrete Reinforcement. 

6. ASTM A767/A767M - Standard Specification for Zinc-Coated (Galvanized) Steel Bars for 
Concrete Reinforcement. 

7. ASTM A775/A775M - S Standard Specification for Epoxy-Coated Steel Reinforcing Bars. 
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8. ASTM A884/A884M - Standard Specification for Epoxy-Coated Steel Wire and Welded 
Wire Reinforcement. 

9. ASTM A934/A934M - Standard Specification for Epoxy-Coated Prefabricated Steel 
Reinforcing Bars. 

10. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens 
in the Field. 

11. ASTM C33 - Standard Specification for Concrete Aggregates. 
12. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens. 
13. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete. 
14. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic Cement Concrete. 
15. ASTM C150 - Standard Specification for Portland Cement. 
16. ASTM C172 - Standard Practice for Sampling Freshly Mixed Concrete. 
17. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete 

by the Volumetric Method. 
18. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Pressure Method. 
19. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete. 
20. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for 

Curing Concrete. 
21. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete. 
22. ASTM C595 - Standard Specification for Blended Hydraulic Cements. 
23. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural 

Pozzolan for Use as a Mineral Admixture in Concrete. 
24. ASTM C979 - Standard Specification for Pigments for Integrally Colored Concrete. 
25. ASTM C989 - Standard Specification for Ground Granulated Blast-Furnace Slag for Use 

in Concrete and Mortars. 
26. ASTM C1017/C1017M - Standard Specification for Chemical Admixtures for Use in 

Producing Flowing Concrete. 
27. ASTM C1064/C1064M - Standard Test Method for Temperature of Freshly Mixed 

Hydraulic-Cement Concrete. 
28. ASTM C1116 - Standard Specification for Fiber-Reinforced Concrete and Shotcrete. 
29. ASTM C1315 - Standard Specification for Liquid Membrane-Forming Compounds Having 

Special Properties for Curing and Sealing Concrete. 
30. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete 

Paving and Structural Construction (Nonextruding and Resilient Bituminous Types). 
31. ASTM D1752 - Standard Specification for Preformed Sponge Rubber and Cork 

Expansion Joint Fillers for Concrete Paving and Structural Construction. 
32. ASTM D6690 - Standard Specification for Joint and Crack Sealants, Hot Applied, for 

Concrete and Asphalt Pavements. 

D. U.S. Architectural and Transportation Barriers Compliance Board (Access Board): 
1. Americans with Disabilities Act (ADA) - Accessibility Guidelines for Buildings and 

Facilities. 

1.03 SUBMITTALS 

A. Section 01 3000 - Submittal Procedures: Requirements for submittals. 

B. Product Data: 

1. Submit data on concrete materials, joint filler, admixtures, curing compounds, and 
manufacturer’s information for tactile warning surface. 
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C. Design Data: 

1. Submit concrete mix design for each concrete strength. Submit separate mix designs 
when admixtures are required for the following: 

a. Hot and cold weather concrete work. 
b. Project conditions. 
c. Other circumstances warranting adjustments. 

2. Identify mix ingredients and proportions, including admixtures. 

D. Source Quality Control Submittals: Indicate results of factory tests and inspections. 

E. Material Certificates: 

1. Detectable warning panels. 
2. Cementitious materials. 
3. Steel reinforcement and reinforcement accessories. 
4. Fiber reinforcement. 
5. Admixtures. 
6. Curing compounds. 
7. Applied finish materials. 
8. Bonding agent or epoxy adhesive. 
9. Joint Fillers. 

F. Material Test Reports: For each of the following: 

1. Aggregates: Include service-record data indicating absence of deleterious expansion of 
concrete due to alkali-aggregate reactivity.  

G. Field quality-control reports. 

1.04 QUALITY ASSURANCE 

A. Perform Work according to ACI 301 and Standards and Specifications. 

B. Obtain cementitious materials from same source throughout. 

C. Perform Work in accordance with Section 00759 of the current Oregon Standard Specifications 
for Construction and as modified by the Governing Agency. 

D. Maintain one copy of Standard Specifications document on site. 

E. Concrete Testing Service: The Owner will engage a qualified Testing Agency to perform 
material evaluation tests and to design concrete mixtures.  

1.05 QUALIFICATIONS 

A. Ready-Mix Concrete Manufacturer: A firm experience in manufacturing ready-mixed concrete 
products and that complies with ASTM C94 requirements for production facilities and 
equipment. 
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1. Manufacturer certified according to NRMCA’s “Certification of Ready Mixed Concrete 
Production Facilities” (Quality Control Manual - Section 3, “Plant Certification Checklist”). 

B. Tactile Warning Surfacing: 

1. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years documented experience. 

2. Installer: Company specializing in performing Work of this Section with minimum 3 years 
documented experience and approved by manufacturer. 

C. Testing Agency: Qualified according to ASTM C1077 and ASTM E329 for testing indicated: 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 

1.06 ENVIRONMENTAL REQUIREMENTS 

1. Cold-Weather Concrete Placement: Protect concrete work from physical damage or 
reduced strength that could be caused by frost, freezing, or low temperatures. Do not 
place concrete when base surface temperature is less than 40 degrees F, or surface is 
wet or frozen. 

B. Comply with ACI 306.1 and the following: 
1. When air temperature has fallen to or is expected to fall below 40 degrees F, uniformly 

heat water and aggregates before mixing to obtain a concrete mixture temperature of not 
less than 50 degrees F and not more than 80 degrees F at point of placement.  

2. Do not use frozen materials or materials containing ice or snow.  
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in design mixtures.  

C. Hot-Weather Concrete Placement: Comply with ACI 305.1 and as follows when hot-weather 
conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 degrees F at 
time of placement. Chilled mixing water or chopped ice may be used to control 
temperature, provided water equivalent of ice is calculated in total amount of mixing 
water. Using liquid nitrogen to cool concrete is Contractor’s option.  

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete.  

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas.  

D. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other 
construction activities. 

1.07 DEFINITIONS 

A. Governing Agency: City of Redmond. 

B. Admixture: Material, other than water, aggregate, and hydraulic cement, used as an ingredient 
of concrete, mortar, grout, or plaster and added to the batch immediately before or during 
mixing.  



Madras ES and Buff ES Improvements  
Jefferson County School District 
SAJ Project No. 22140B 

Bid Set 
September 11, 2023 

 

SAJ Architecture 
Bend, OR 

 CONCRETE PAVING 
32 1313 - 5 

C. Cementitious Materials: Portland cement alone or in combination with one or more of blended 
hydraulic cement, fly ash, slag cement, and other pozzolans. 

D. W/C Ratio: The ratio by weight of water to cementitious materials.  

PART 2 - PRODUCTS 

2.01 AGGREGATE BASE COURSE 

A. Aggregate Base Course: As specified in Section 32 1123. 

2.02 CONCRETE PAVING 

A. Form Materials: 

1. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type 
materials to provide full-depth, continuous, straight, and smooth exposed surfaces. 

a. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less. 
Do not use notched and bent forms.  

2. Form-Release Agent: Commercially formulated form-release agent that will not bond 
with, stain, or adversely affect concrete surfaces and that will not impair subsequent 
treatments of concrete surfaces.  

3. Joint Filler: ASTM D1751; Asphalt impregnated fiberboard or felt, 1/4 inch thick, in 
preformed strips. 

B. Reinforcement: 
 

1. Reinforcing Steel and Wire Fabric: In accordance with Section 00759 of the current 
Oregon Standard Specifications for Construction and as modified by the Governing 
Agency. 

C. Concrete Materials: 

1. Concrete Materials: Provide in accordance with Section 00440 of the current Oregon 
Standard Specifications for Construction and as modified by the Governing Agency. 

2. Cement: Use the following cementitious materials, of same type, brand, and source 
throughout Project: 

a. ASTM C150, Type I - Normal/Type II - Portland type; gray color. 
 

3. Fine and Coarse Aggregates: ASTM C33, Class 4S. 

a. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 
b. Coarse Aggregate Maximum Size: 3/4 inch nominal. 

4. Exposed Aggregate: Selected, hard, and durable; washed natural mineral aggregate, free 
of materials with deleterious reactivity to cement or that cause staining; furnished from 
single source. 



Madras ES and Buff ES Improvements  
Jefferson County School District 
SAJ Project No. 22140B 

Bid Set 
September 11, 2023 

 

SAJ Architecture 
Bend, OR 

 CONCRETE PAVING 
32 1313 - 6 

a. Minimum Size: 3/4 inch. 
b. Maximum Size: 1 inch. 
c. Color: As selected. 

5. Concrete Reinforcing Fibers: ASTM C1116, high strength industrial-grade fibers 
specifically engineered for secondary reinforcement of concrete. Tensile strength 130 ksi; 
toughness 15 ksi; 1/2 inch to 1-1/2 inch long fibers, 34 million/lb fiber count. 

6. Water: ASTM C94; potable, without deleterious amounts of chloride ions. 
7. Air Entrainment: ASTM C260. 
8. Chemical Admixture: ASTM C494; admixtures certified by manufacturer to be compatible 

with other admixtures and to contain not more than 0.1 percent water-soluble chloride 
ions by mass of cementitious material. 

a. Type A - Water Reducing. 
b. Type D - Water Reducing and Retarding. 
c. Type E - Water Reducing and Accelerating. 
d. Type F - Water Reducing, High Range. 
e. Type G - Water Reducing, High Range and Retarding. 

9. Fly Ash: ASTM C618 Class C or Class F. 
10. Plasticizing: ASTM C1017/C1017M Type II, plasticizing and retarding. 
11. Color Pigment: ASTM C979; mineral oxides, free of carbon black, alkali and fade 

resistant, and resistant to lime and other alkalis. 

a. Color: As selected. 

2.03 FABRICATION 

A. Fabricate in accordance with Section 02510 of the current Oregon Standard Specifications for 
Construction and as modified by the Governing Agency. 

2.04 MIXES 

A. Concrete Mix - By Prescriptive Criteria: 

1. Mix and deliver concrete according to ASTM C94, Option B. 
2. Provide concrete in accordance with Section 00440 of the current Oregon Standard 

Specifications for Construction and as modified by the Governing Agency. 

a. Use a qualified independent Testing Agency for preparing and reporting proposed 
concrete design mixtures for the trial batch method.  

b. Do not use the Contractor’s field quality-control Testing Agency as the 
independent Testing Agency. 

c. When automatic machine placement is used, determine design mixtures and 
obtain laboratory test results that comply with or exceed requirements.  

3. Provide concrete to the following mix design: 

a. Compressive Strength: 

1) 28-day: 3,000 psi. 



Madras ES and Buff ES Improvements  
Jefferson County School District 
SAJ Project No. 22140B 

Bid Set 
September 11, 2023 

 

SAJ Architecture 
Bend, OR 

 CONCRETE PAVING 
32 1313 - 7 

b. Maximum Water/Cement Ratio: 0.45, at point of placement. 
c. Slump: 4 inches, plus or minus 1 inch. 
d. Air Entrainment: Add air-entraining admixture at manufacturer’s prescribed rate to 

result in normal-weight concrete at point of placement having an air content as 
follows: 

1) Air Content: 5.5 percent, plus or minus 1-1/2 percent for 3/4 inch nominal 
maximum aggregate size. 

4. Limit the following cementitious materials to maximum percentage by mass of all 
cementitious materials: 

a. Fly Ash: 25 percent. 
b. Blast Furnace Slag: 50 percent. 
c. Fly Ash and Blast Furnace Slag: 50 percent, with fly ash of pozzolan not exceeding 

25 percent. 

5. Use accelerating admixtures in cold weather when temperatures are below 40 degrees F. 
Use of admixtures will not relax cold weather placement requirements. 

6. Do not use calcium chloride. 
7. Use set retarding admixtures during hot weather when temperatures are above 85 

degrees F. 

2.05 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to 
ASTM C94, Option B, and ASTM C1116. Furnish batch certificates for each batch discharged 
and used in the Work.  

1. When air temperature is between 85 and 90 degrees F, reduce mixing and delivery time 
from 1-1/2 hours to 75 minutes; when air temperature is above 90 degrees F, reduce 
mixing and delivery time to 60 minutes. 

B. Project-Site Mixed Concrete: Measure, batch, and mix concrete materials and concrete 
according to ASTM C94. Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For concrete batches of 1 cu. yd. or smaller: Continue mixing at least 1-1/2 minutes, but 
not more than 5 minutes after ingredients are in mixer, before any part of batch is 
released. 

2. For concrete batches larger than 1 cu. yd.: Increase mixing time by 15 seconds for each 
additional 1 cu. yd. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mixture type, mixing time, quantity, and amount of 
water added. 

2.06 TACTILE WARNING SURFACING 

A. General: 

1. ADA-compliant tactile warning surfaces for visually impaired pedestrians. 
2. Suitable for installation on both asphalt and concrete. 
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B. Design and Performance Criteria: 

1. Loading: Single-wheel HS20-44, according to AASHTO HB-17. 
2. Resistant to impacts, wear, freeze-thaw, UV exposure, and stains. 
3. Fire Spread: Less than 15 when tested according to ASTM E84. 
4. Slip Resistance: 0.90, according to ASTM E303. 
5. Taber Abrasion: 150 mgs, according to ASTM D1044. 
6. Durometer Hardness: 90, according to ASTM D2240, Type A. 
7. Water Absorption: 

a. Comply with ASTM D570. 
b. Maximum: 0.05 percent. 

8. Minimum Strengths: 

a. Compressive: 30,000 psi, according to ASTM D695. 
b. Flexural: 18,000 psi, according to ASTM D790. 
c. Tensile: 19,000 psi, according to ASTM D638. 

9. Slip Resistance: 

a. Dry: 1.03. 
b. Wet: 0.83. 
c. Comply with ASTM C1208. 
d. Wheelchair Safety: Furnish minimum 40, 90-degree raised points per sq. in. 

10. Domes: 

a. Spacing: 2.35 inches, o.c., measured diagonally. 
b. Size: 0.9-inch base bottom diameter, 0.45-inch top diameter, 0.2 inches high. 

C. Surface-Applied Mat Type: 

1. Material: Polyurethane. 
2. Adhesive: Pre-applied. 
3. Edges: Beveled. 
4. Size: One piece, matching detectable warning area as shown on Drawings.  
5. Color: Yellow. 
6. Anchors: Stainless steel. 

D. Wet Set Tile Type: 

1. Material: Polymer-concrete composite. 
2. Edges: Beveled. 
3. Size: One piece, matching detectable warning area as shown on Drawings.  
4. Color: Yellow. 
5. Anchors: Stainless steel. 

2.07 ACCESSORIES 

A. Curing Materials 
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1. Curing Compound: ASTM C309, Type 1, Class B. Provide material that has a maximum 
volatile organic compound (VOC) rating of 350 g/L. 

2. Absorptive Cover: AASHTO M182, Class 3, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. dry, or cotton mat.  

3. Moisture-Retaining Cover: ASTM C171, polyethylene film or white burlap-polyethylene 
sheet. 

4. Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for 
application to fresh concrete. 

5. Water: Potable. 

2.08 SOURCE QUALITY CONTROL 

A. Section 01 3100 - Field Engineering: Testing and Inspection Services; Provide mix design for 
commercial grade concrete mix meeting Section 00440 of the current Oregon Standard 
Specifications for Construction and as modified by the Governing Agency. 

B. Submit proposed mix design of each class of concrete to appointed firm for review prior to 
commencement of Work. 

C. Tests on cement, aggregates, and mixes will be performed to ensure conformance with 
specified requirements. 

D. Test samples according to ACI 301. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Section 01 3000 - Administrative Requirements: Verification of existing conditions before 
starting Work. 

B. Verify compacted subgrade subbase is dry and ready to support paving and imposed loads. 

1. Proof roll subbase with 12,000 lb. vibratory steel wheel roller, or equivalent, in minimum 
two perpendicular passes to identify soft spots, when area is greater than 900 sq. ft. Limit 
vehicle speed to 3 mi./hr. 

2. Remove soft subbase and replace with compacted fill as specified in Section 31 2323. 

C. Verify dimensions, gradients, and elevations of base are correct. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Moisten base to minimize absorption of water from fresh concrete. 
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B. Coat surfaces of manholes, catch basins, and other frames with oil to prevent bond with 
concrete paving. 

C. Remove loose material from compacted base surface immediately before placing concrete. 

D. Notify Architect/Engineer minimum 24 hours prior to commencement of concreting operations. 

3.03 INSTALLATION 

A. Base Course: 

1. Prepare base course according to Section 00330 of the current Oregon Standard 
Specifications for Construction and as modified by the Governing Agency. 

B. Forms: 

1. Place and secure forms and screeds to correct location, dimension, profile, and gradient. 
Install forms to allow continuous progress of Work and so forms can remain in place at 
least 24 hours after concrete placement. 

2. Assemble formwork to permit easy stripping and dismantling without damaging concrete. 
3. Clean forms after each use and coat with form-release agent to ensure separation from 

concrete without damage. 

C. Reinforcement: 

1. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing 
materials. 

2. Place reinforcing as indicated on Drawings. Maintain minimum cover to reinforcement. 
3. Install welded-wire reinforcement in lengths as long as practicable. Lap adjoining pieces 

at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to 
prevent continuous laps in either direction. 

4. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them 
flat and free of distortions. Straighten bends, kinks, and other irregularities, or replace 
units as required before placement. Set mats for a minimum 2 inch overlap of adjacent 
mats.  

5. Interrupt reinforcing at expansion joints. 
6. Place dowels to achieve paving and curb alignment as detailed. 
7. Provide doweled joints at 6 inch spacing at interruptions of concrete with one end of 

dowel set in capped sleeve to allow longitudinal movement. 
8. Repair damaged galvanizing or epoxy coating to match shop finish. 

D. Placing Concrete: 

1. Place concrete in accordance with Section 00759 of the current Oregon Standard 
Specifications for Construction and as modified by the Governing Agency. 

2. Before placing concrete, inspect and complete formwork installation, steel reinforcement, 
and items to be embedded or cast-in. 

3. Before placing concrete, remove snow, ice, or frost from base surface and steel 
reinforcement. Do not place concrete on frozen surfaces. 

4. Coordinate installation of snow melting components. 
5. Do not place concrete around manholes or other structures until they are at required 

finish elevation and alignment. 
6. Moisten base to provide a uniform dampened condition at time concrete is placed. 



Madras ES and Buff ES Improvements  
Jefferson County School District 
SAJ Project No. 22140B 

Bid Set 
September 11, 2023 

 

SAJ Architecture 
Bend, OR 

 CONCRETE PAVING 
32 1313 - 11 

7. Place concrete using the slip form technique. 
8. Ensure reinforcing, inserts, embedded parts, formed joints are not disturbed during 

concrete placement. 
9. Deposit and spread concrete continuously over the full width of the panel and between 

predetermined construction joints. Do not break or interrupt successive pours such that 
cold joints occur. Do not push or drag concrete into place or use vibrators to move 
concrete into place. 

10. Do not add water to concrete during delivery or at Project Site. Do not add water to fresh 
concrete during or after testing. 

11. Consolidate concrete according to ACI 301 by mechanical vibrating equipment 
supplemented by hand spading, rodding, or tamping. 

a. Consolidate concrete along face of forms and adjacent to transverse joints with an 
internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side 
forms. Use only square-faced shovels for hand spreading and consolidation. 
Consolidate with care to prevent dislocating reinforcement and joint devices. 

12. Screed paving surface with a straightedge and strike off.  
13. Commence initial floating using bull floats or darbies to impart an open-textured and 

uniform surface plane before excess moisture or bleedwater appears on the surface. Do 
not further disturb concrete surfaces before beginning finishing operations or spreading 
surface treatments. 

14. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs 
and gutters to required cross section, lines, grades, finish, and jointing. If results are not 
acceptable, remove and replace with formed concrete. 

15. Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving 
to required thickness, lines, grades, finish, and jointing.  

a. Compact base and prepare subgrade of sufficient width to prevent displacement of 
slip-form paving machine during operations.  

E. Joints 

1. General: Form construction, expansion, and contraction joints and tool edges true to line, 
with faces perpendicular to surface plane of concrete. Construct transverse joints at right 
angles to centerline unless otherwise indicated.  

a. When joining existing paving, place transverse joints to align with previously 
placed joints unless otherwise indicated.  

2. Construction Joints:  

a. Set construction joints at side and end terminations of paving and at locations 
where paving operations are stopped for more than one-half hour unless paving 
terminates at isolation joints. 

b. Continue steel reinforcement across construction joints unless otherwise indicated. 
Do not continue reinforcement through sides of paving strips unless otherwise 
indicated. 

c. Provide tie bars at sides of paving strips where indicated.  
d. Butt Joints: Use bonding agent on at joint locations where fresh concrete is placed 

against hardened or partially hardened concrete surfaces. 
e. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with 

keys unless otherwise indicated. Embed keys at least 1-1/2 inches into concrete. 
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f. Doweled Joints: Install dowel bars and support assemblies at joints where 
indicated. Lubricate or coat with asphalt one-half of dowel length to prevent 
concrete bonding to one side of joint. 

3. Expansion Joints: 

a. Form expansion joints of preformed joint-filler strips abutting concrete curbs, catch 
basins, manholes, inlets, structures, and other fixed objects, and where indicated. 

b. Locate expansion joints at intervals of 25 feet in sidewalks, unless otherwise 
indicated.  

c. Extend joint-fillers full width and depth of joint. 
d. Terminate joint-filler not less than 1/2 inch or more than 1 inch below finished 

surface where joint sealant is indicated.  
e. Place top of joint-filler flush with finished concrete surface when joint sealant is not 

indicated.  
f. Furnish joint-fillers in one-piece lengths. Where more than on length is required, 

lace or clip joint-filler sections together.  
g. During concrete placement, protect top edge of joint-filler with metal, plastic, or 

other temporary preformed cap. Remove protective cap after concrete has been 
placed on both sides of joint. 

4. Contraction Joints: 

a. Form weakened-plane contraction joints, sectioning concrete into areas as 
indicated. Construct contraction joints for a depth equal to at least one-fourth of the 
concrete thickness. 

b. Grooved (tooled) Joints: Form contraction joints after initial floating by grooving 
and finishing each edge of joint with grooving tool to a 3/8-inch radius. Repeat 
grooving of contraction joints after applying surface finishes. Eliminate grooving-
tool marks on concrete surfaces.  

1) Tolerance: Ensure that grooved joints are within 3-inches either way from 
centers of dowels. 

c. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades. Cut 1/8-inch wide joints into concrete when 
cutting action will not tear, abrade, or otherwise damage surface and before 
developing random contraction cracks.  

1) Tolerance: Ensure that grooved joints are within 3-inches either way from 
centers of dowels. 

d. Doweled Joints: Install dowel bars and support assemblies at joints where 
indicated. Lubricate or coat with asphalt one-half of dowel length to prevent 
concrete bonding to one side of joint.  

5. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete 
with an edging tool to a 3/8-inch radius. Repeat tooling of edges after applying surface 
finishes. Eliminate edging-tool marks on concrete surfaces. 

F. Exposed Aggregate: 

1. Immediately after float finishing, apply surface retarder where exposed aggregate finish is 
required to manufacturer’s written instructions. 
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2. Cover paving surface with plastic sheeting, sealing laps with tape, and remove when 
ready to continue finishing operations.  

3. Without dislodging aggregate, remove mortar concealing the aggregate by lightly 
brushing surface with a stiff, nylon-bristle broom. Do not expose more than one-third of 
the average diameter of the aggregate and not more than one-half of the diameter of the 
smallest aggregate.  

4. Fine-spray surface with water and brush. Repeat cycle of water flushing and brushing 
until cement film is removed from aggregate surfaces to depth required. 

G. TACTILE WARNING SURFACING INSTALLATION 

1. Install tactile warning surface according to manufacturer’s instructions. 

H. Finishing: 

1. General: Do not add water to concrete surfaces during finishing operations. 
2. Float Finish: Begin the second floating operation when bleedwater sheen has 

disappeared and concrete surface has stiffened sufficiently to permit operations. Float 
surface with power-driven floats or by hand floating if area is small or inaccessible to 
power units. Finish surfaces to true planes. Cut down high spots and fill low spots. Re-
float surface immediately to uniform granular texture.  

3. Broom Finish: 

a. Fine-to-Medium-Textured Broom Finish: Draw a soft-bristle broom across float-
finished concrete, perpendicular to line of traffic, to provide a uniform, fine-line 
texture. 

1) Locations: Apply to exterior concrete sidewalks, platforms, steps, and 
ramps. 

4. Slip Resistant Surface: All walkways and ramps shall have firm, stable, slip resistant 
surfaces in accordance with Oregon Structural Specialty Code. 

5. Sidewalk Paving: Maximum cross slope of sidewalks and ramps shall be no greater than 
1:50 (2.0%) per ADAAG 4.8.6.  

6. Final Tooling: Tool edges of paving, gutters, curbs, and joints formed in fresh concrete 
with a jointing tool to a 3/8 inch radius. Repeat tooling of edges and joints after applying 
surface finished. Eliminate tool marks on concrete surfaces. 

7. Place curing compound on exposed concrete surfaces immediately after finishing. 

I. Curing and Protection 

1. Immediately after placement, protect concrete from premature drying, excessively hot or 
cold temperatures, and mechanical injury. 

2. Maintain concrete with minimal moisture loss at relatively constant temperature for period 
necessary for hydration of cement and hardening of concrete. 

3. Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-weather 
protection. 

4. Begin curing after finishing concrete but not before free water has disappeared from 
concrete surface.  

5. Curing Methods: Cure concrete by moisture-retaining-cover curing or curing compound, 
or a combination of these as follows: 
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a. Curing Compound: In accordance with Section 00440 of the current Oregon 
Standard Specifications for Construction and as modified by the Governing 
Agency. 

b. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining 
cover, placed in widest practicable width, with sides and ends lapped at least 12 
inches, and sealed by waterproof tape or adhesive. Immediately repair any holes 
or tears occurring during installation or curing period, using cover material and 
waterproof tape.  

3.04 TOLERANCES 

A. Comply with tolerances in ACI 117 and as follows: 

1. Elevation: 3/4 inch. 
2. Thickness: Plus 3/8 inch, minus 1/4 inch. 
3. Maximum Variation of Surface Flatness: 1/4 inch in 10 ft. 
4. Maximum Variation From True Position: 1/4 inch. 
5. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per 12 

inches of tie bar. 
6. Lateral Alignment and Spacing of Dowels: 1 inch. 
7. Vertical Alignment of Dowels: 1/4 inch. 
8. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch per 

12 inches of dowel. 
9. Joint Spacing: 3 inches. 
10. Contraction Joint Depth: Plus 1/4 inch, no minus. 
11. Joint Width: Plus 1/8 inch, no minus. 

3.05 FIELD QUALITY CONTROL 

A. Section 01 4000 - Quality Requirements: Requirements for inspecting, testing. 

B. Perform field inspection and testing in accordance with Section 00759 of the current Oregon 
Standard Specifications for Construction and as modified by the Governing Agency. 

C. Testing Agency: The Contractor will employ an independent qualified testing and inspection 
agency to sample materials, perform tests, and submit test reports during concrete placement. 

D. Inspect reinforcing placement for size, spacing, location, support. 

E. Testing firm will take cylinders and perform slump and air entrainment tests according to ACI 
301. 

F. Strength Test Samples: 

1. Sampling Procedures: ASTM C172. 
2. Cylinder Molding and Curing Procedures: ASTM C31, cylinder specimens, standard 

cured. 
3. Sample concrete and make one set of three cylinders for every 150 cu. yds. or less of 

each class of concrete placed each day and for every 5,000 sf of surface area paving. 
4. Make one additional cylinder during cold weather concreting, and field cure. 

G. Field Testing: 
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1. Slump Test Method: ASTM C143. 

a. Test at point of placement for each composite sample, but not less than one test 
for each day’s pour of each concrete mixture. Perform additional tests when 
concrete consistency appears to change. 

2. Air Content Test Method: ASTM C231. 

a. One test for each composite sample, but not less than one test for each day’s pour 
of each concrete mixture. 

3. Temperature Test Method: ASTM C1064. 

a. One test hourly when air temperature is 40 degrees F and below and when it is 80 
degrees F and above, and on test for each composite sample. 

4. Measure slump and temperature for each compressive strength concrete sample. 
5. Measure air content in air entrained concrete for each compressive strength concrete 

sample. 

H. Cylinder Compressive Strength Testing: 

1. Test Method: ASTM C39. 

a. A compressive-strength test shall be the average compressive strength from two 
specimens obtained from same composite sample and tested at 28 days. 

2. Test Acceptance: Average compressive strength of three consecutive tests maximum 
500 psi less than specified compressive strength. 

3. Test one cylinder at 7 days. 
4. Test two cylinders at 28 days. 
5. Dispose remaining cylinders when testing is not required. 

I. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor 
within 48 hours of testing. Reports of compressive-strength tests shall contain Project 
identification name and number, date of concrete placement, name of concrete testing and 
inspecting agency, location of concrete batch in Work, design compressive strength at 28 days, 
concrete mixture proportions and materials, compressive breaking strength, and type of break 
for both 7- and 28-day tests. 

J. Non-destructive Testing: Impact hammer, sonoscope, or other non-destructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

K. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when 
test results indicate that slump, air entrainment, compressive strengths, or other requirements 
have not been met, as directed by Architect.  

L. Maintain records of placed concrete items. Record date, location of pour, quantity, air 
temperature, and test samples taken. 

M. Concrete paving will be considered defective if it does not pass all tests and inspections.  
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N. Additional testing and inspecting, at Contractor’s expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.  

3.06 REPAIR AND PROTECTION 

A. Immediately after placement, protect paving from premature drying, excessive hot or cold 
temperatures, and mechanical injury. 

B. Do not permit pedestrian and/or vehicular traffic over paving for 14 days minimum after 
finishing, until 75 percent design strength of concrete has been achieved. When construction 
traffic is permitted maintain paving as clean as possible by removing surface stains and spillage 
of materials as they occur. 

C. Remove and replace concrete paving that is broken, damaged, or defective or that does not 
comply with requirements in this Section. Remove work in complete sections from joint to joint 
unless otherwise approved by Architect. 

D. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks 
or defective areas. Fill drilled core holes in satisfactory paving areas with Portland Cement 
Concrete bonded to paving with epoxy adhesive.  

E. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep 
paving not more than 2 days before date scheduled for Substantial Completion inspections.  

END OF SECTION 32 1313 
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SECTION 32 1723 - PAVEMENT MARKINGS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Traffic lines and markings. 
2. Legends. 
3. Paint. 
4. Glass beads. 
5. This section does not include marking within apron area. Marking within apron area to be 

reviewed and approved by City of Redmond Airport Engineer. 

B. Related Requirements: 

1. Section 32 1313 - Concrete Paving. 
2. Section 32 1216 - Asphalt Paving. 

1.02 REFERENCE STANDARDS 

A. American Association of State Highway and Transportation Officials: 

1. AASHTO M247 - Standard Specification for Glass Beads Used in Pavement Markings. 

B. ASTM International: 

1. ASTM D34 - Standard Guide for Chemical Analysis of White Pigments. 
2. ASTM D126 - Standard Test Methods for Analysis of Yellow, Orange, and Green 

Pigments Containing Lead Chromate and Chromium Oxide Green. 
3. ASTM D562 - Standard Test Method for Consistency of Paints Measuring Krebs Unit 

(KU) Viscosity Using a Stormer-Type Viscometer. 
4. ASTM D711 - Standard Test Method for No-Pick-Up Time of Traffic Paint. 
5. ASTM D713 - Standard Practice for Conducting Road Service Tests on Fluid Traffic 

Marking Materials. 
6. ASTM D1301 - Standard Test Methods for Chemical Analysis of White Lead Pigments. 
7. ASTM D1394 - Standard Test Methods for Chemical Analysis of White Titanium 

Pigments. 
8. ASTM D1475 - Standard Test Method for Density of Liquid Coatings, Inks, and Related 

Products. 
9. ASTM D1640/D1640M - Standard Test Methods for Drying, Curing, or Film Formation of 

Organic Coatings. 
10. ASTM D2202 - Standard Test Method for Slump of Sealants. 
11. ASTM D2371 - Standard Test Method for Pigment Content of Solvent-Reducible Paints. 
12. ASTM D2621 - Standard Test Method for Infrared Identification of Vehicle Solids from 

Solvent-Reducible Paints. 
13. ASTM D2743 - Standard Practices for Uniformity of Traffic Paint Vehicle Solids by 

Spectroscopy and Gas Chromatography. 



Madras ES and Buff ES Improvements  
Jefferson County School District 
SAJ Project No. 22140B 

Bid Set 
September 11, 2023 

 

SAJ Architecture 
Bend, OR 

 PAVEMENT MARKINGS 
32 1723 - 2 

14. ASTM D4280 - Standard Specification for Extended Life Type, Non-plowable, Raised 
Retroreflective Pavement Markers. 

1.03 SUBMITTALS 

A. Section 01 3300 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit paint formulation for each type of paint. 

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

D. Test and Evaluation Reports: Indicate source and acceptance test results according to 
AASHTO M247. 

E. Manufacturer Instructions: 

1. Submit instructions for application temperatures, eradication requirements, application 
rate, line thickness, type of glass beads, and bead embedment and application rate. 

2. Submit detailed instructions on installation requirements, including storage and handling 
procedures. 

F. Source Quality-Control Submittals: Indicate results of factory tests and inspections. 

G. Field Quality-Control Submittals: Indicate results of Contractor-furnished tests and inspections. 

H. Qualifications Statements: 

1. Submit qualifications for manufacturer and applicator. 
2. Submit manufacturer's approval of applicator. 

1.04 QUALITY ASSURANCE 

A. Perform Work in accordance with Sections 00850 and 00860 of the current Oregon Standard 
Specifications for Construction and as modified by the Governing Agency. 

B. Maintain one copy of Standard Specifications document on site. 

1.05 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this Section with 
minimum three years documented experience. 

B. Applicator: Company specializing in performing Work of this Section with minimum two years 
documented experience and approved by manufacturer. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 6000 - Product Requirements: Requirements for transporting, handling, storing, and 
protecting products. 
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B. Inspection: Accept materials on Site in manufacturer's original packaging and inspect for 
damage. 

C. Storage: 

1. According to manufacturer instructions. 
2. Paint: 

a. Invert containers several days prior to use if paint has been stored more than two 
months. 

b. Minimize exposure to air when transferring paint. 
c. Seal drums and tanks when not in use. 

D. Protection: 

1. Protect materials from moisture and dust by storing in clean, dry location remote from 
construction operations areas. 

2. Provide additional protection according to manufacturer instructions. 

1.07 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 5000 - Temporary Facilities and Controls: Requirements for ambient condition 
control facilities for product storage and installation. 

B. Do not apply materials if surface and ambient temperatures are outside temperature ranges 
required by paint product manufacturer. 

C. Do not apply exterior coatings during rain or snow if relative humidity is outside range required 
by paint manufacturer, or if moisture content of surfaces exceeds that required by paint 
manufacturer. 

D. Minimum Conditions: Do not apply paint if temperatures are expected to fall below 50 degrees F 
within 24 hours after application. 

E. Thermoplastic Compound: Do not apply unless pavement surface temperature is minimum 40 
degrees F and rising. 

F. Maximum VOCs: Do not exceed limit required by State or Environmental Protection Agency. 

1.08 WARRANTY 

A. Section 01 7000 - Execution and Closeout Requirements: Requirements for warranties. 

B. Furnish three-year manufacturer's warranty for pavement markings. 

1.09 DEFINITIONS 

A. Governing Agency: City of Redmond. 
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PART 2 - PRODUCTS 

2.01 PAINTED PAVEMENT MARKINGS 

A. Materials: 

1. Furnish materials in accordance with Sections 00850 and 00860 of the current Oregon 
Standard Specifications for Construction and as modified by the Governing Agency. 

B. Performance and Design Criteria: 

1. Paint Adhesion: Adhere to road surface, forming smooth continuous film one minute after 
application. 

2. Paint Drying: Tack free by touch as not to transfer by vehicle tires within two minutes 
after application. 

C. Paint: 

1. Description: Ready mixed, conventional, fast-dry, waterborne traffic paints. 
2. Lead-free and nontoxic. 
3. Minimum Initial Retroreflectance: 250 mcd/m²/lx (white). 
4. Durability Rating: 6 or more, after in place for nine months. 
5. Properties: 

a. Pigment Percent by Weight: 60, plus or minus 2. 
b. Vehicle Percent by Weight: 40, plus or minus 2. 
c. Nonvolatile Percent by Weight of Paint: 76.0. 
d. Minimum Density: 13.0 lb./gal. 
e. Viscosity: 80-95 Kreb Units at 77 deg. F. 

6. Grind: 

a. Method: Hegeman Gage. 
b. Minimum Field-Tested, No-Tracking Time under Ambient Conditions: 20 to 90 

seconds. 

7. Maximum Dry-Through Time: 

a. 125 minutes. 
b. Wet Film Thickness: 15 mils at 90 percent relative humidity and 72 deg. F. 
c. Comply with ASTM D1640. 

8. Maximum VOC Content: 1 lb./gal. 

D. Glass Beads: 

1. Comply with AASHTO M247, Type 1. 
2. Coating: Enhance embedment and adherence with paint. 

E. Thermoplastic Compound: 
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1. Binder Component: Hydrocarbon resin with pigment, beads, and filler uniformly 
dispersed. 

2. Asphalt Concrete Primer: 

a. Description: Thermosetting adhesive with a solids content of pigment reinforced 
synthetic rubber and synthetic plastic resin dissolved or dispersed in a volatile 
organic solvent. 

b. Solids Content: Not less than 10 percent by weight at 70 deg. F and 60 percent 
relative humidity. 

c. Wet Film Thickness: 0.005 inch, plus or minus 0.03 inch. 

3. Portland Cement Concrete Primer: Epoxy resin primer, as recommended by 
manufacturer of thermoplastic compound. 

2.02 APPLICATION EQUIPMENT 

A. Paint Gun: 

1. Description: Simultaneously apply parallel lines of indicated width in solid or broken 
patterns or various combinations of those patterns. 

2. Type: Dual nozzle. 

B. Bead Gun: 

1. Description: Automatically dispense glass beads onto painted surface at required 
application rate. 

2. Type: Pressurized. 

C. Measuring Device: Automatically and continuously measure to nearest foot length of each line 
placed. 

D. Paint Heater: Capable of heating paint to 125 deg. F for fast-dry applications. 

2.03 SOURCE QUALITY CONTROL 

A. Section 01 4000 - Quality Requirements: Requirements for testing, inspection, and analysis. 

B. Test and analyze traffic paints in accordance with Sections 00850 and 00860 of the current 
Oregon Standard Specifications for Construction and as modified by the Governing Agency. 

C. Engineer/Owner Inspection: 

1. Make completed paints and glass beads available for inspection at manufacturer's factory 
prior to packaging for shipment. 

2. Notify Owner at least seven days before inspection is allowed. 

D. Engineer/Owner Witnessing: 

1. Allow witnessing of factory inspections and tests at manufacturer's test facility. 
2. Notify Owner at least seven days before inspections and tests are scheduled. 
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E. Certificate of Compliance: 

1. If manufacturer is approved by authorities having jurisdiction, submit certificate of 
compliance indicating Work performed at manufacturer's facility conforms to Contract 
Documents. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Section 01 7000 - Execution and Closeout Requirements: Requirements for application 
preparation. 

B. Do not apply paint to concrete surfaces until concrete has cured for 28 days. 

C. Agitate paint for 1 to 15 minutes prior to application to ensure even distribution of pigment. 

D. Maintenance and Protection of Traffic: 

1. Provide short-term traffic control as specified in Section 01 5000 - Temporary Facilities 
and Controls. 

2. Prevent interference with marking operations and prevent traffic on newly applied 
markings before dry. 

3. Maintain travel lanes between 7:00 AM and 9:00 AM, and between 4:00 PM and 6:00 
PM. 

4. Maintain access to existing businesses, and other properties requiring access. 

E. Surface Preparation. 

1. Clean and dry paved surfaces prior to painting. 
2. Blow or sweep surface free of dirt, debris, oil, grease, or gasoline. 
3. Spot location of final pavement markings, as specified and as indicated on Drawings, by 

applying pavement spots 25 feet o.c. 
4. Request inspection by Architect/Engineer after placing pavement spots and minimum 3 

days prior to applying traffic lines. 

3.02 DEMOLITION 

A. Remove existing markings in an acceptable manner, using methods that will cause least 
damage to pavement structure or surface. 

B. Do not remove existing pavement markings by painting over with blank paint. 

C. Repair pavement or surface damage caused by removal methods. 

D. Clean and repair existing, remaining, or reinstalled lines and legends. 
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3.03 APPLICATION 

A. Installation Standards: Install Work in accordance with Sections 00850 and 00860 of the current 
Oregon Standard Specifications for Construction and as modified by the Governing Agency. 

3.04 TOLERANCES 

A. Section 01 4000 - Quality Requirements: Requirements for tolerances. 

B. Maximum Variation from Wet Film Thickness: 1 mil. 

C. Maximum Variation from Wet Paint Line Width: Plus or minus 1/8 inch. 

D. Maximum Variation from Specified Application Temperature: Plus or minus 5 degrees F. 

3.05 FIELD QUALITY CONTROL 

A. Section 01 7000 - Execution and Closeout Requirements: Requirements for testing, adjusting, 
and balancing. 

B. Inspect for incorrect location, insufficient thickness, line width, coverage, retention, uncured or 
discolored material, and insufficient bonding. 

C. Acceptance: 

1. Repair lines and markings which after application and curing do not meet following 
criteria: 

a. Incorrect location: Remove and replace incorrectly placed patterns. 
b. Insufficient thickness, width, paint coverage, glass bead coverage, or retention: 

Prepare defective material by acceptably grinding or blast cleaning to remove 
substantial amount of beads and to roughen marking surface. Remove loose 
particles and debris. Apply new markings on cleaned surface in accordance with 
this Section.  

c. Uncured, discolored material, or insufficient bonding: Remove defective markings 
in accordance with this Section and clean pavement surface one foot beyond 
affected area. Apply new markings on cleaned surface in accordance with this 
Section. 

3.06 CLEANING 

A. Section 01 7000 - Execution and Closeout Requirements: Requirements for cleaning. 

B. Collect and legally dispose of residues from painting operations. 

3.07 PROTECTION 

A. Section 01 7000 - Execution and Closeout Requirements: Requirements for protecting finished 
Work. 
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B. Protect painted pavement markings from vehicular and pedestrian traffic until paint is dry and 
track free. 

C. Unless material is track free at end of paint application convoy, use traffic cones to protect 
markings from traffic until track free. 

D. If vehicle crosses a marking and tracks it, or if splattering or overspray occurs, eradicate 
affected marking and resultant tracking and apply new markings. 

E. Follow manufacturer instructions or use minimum of 30 minutes of dry time. 

F. Barrier cones are satisfactory protection for materials being dried. 

3.08 MAINTENANCE 

A. Section 01 7000 - Execution and Closeout Requirements: Requirements for maintenance 
service. 

3.09 SCHEDULES 

A. Pavement Markings: 

1. Parking: 4-inch, unless otherwise shown in Drawings; white; conventional. 
2. Continental Crosswalk Striping: 24-inch width x 6-foot length; white; type B-HS preformed 

thermoplastic. 

END OF SECTION 32 1723 
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	Division 22 specifications - Bid Set Plumbing
	220000 SF - General Requirements of Plumbing and HVAC
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. The requirements listed in this section are supplemental to the Division 01 General Requirements.
	B. It shall be the responsibility of the Plumbing and Mechanical Contractor to examine and refer to all Architectural, Civil, Structural, Electrical, and Landscape and specifications for construction conditions which may affect the scope of Plumbing and HVAC work.  Inspect the building site and existing facilities for verification of present conditions.  Make proper provisions for these conditions in performance of the work and cost thereof.
	C. Plumbing and Mechanical work for this project shall include all items, articles, materials and the associated labor mentioned, scheduled or shown in these specifications and in the accompanying drawings.
	D. Furnish and install all equipment, materials and any required incidental items required by good practice to complete the systems described herein.

	1.02 CODES AND STANDARDS
	A. Work shall meet the requirements of the plans and specifications and shall not be less than the minimum requirements of applicable sections of the latest Codes and Standards of the following Organizations:

	1.03 FEES AND PERMITS
	A. The Plumbing and Mechanical Contractors shall pay all fees and arrange all permits required for work done under their contract and under their supervision by subcontract.
	B. All usage contracts between the Owner and the serving utilities company, such as membership and usage charges or fees, etc., for the purpose of obtaining the services for the utility company shall be applied for and paid for by the Owner.

	1.04 MATERIALS AND EQUIPMENT
	A. Manufacturer’s trade names and catalog numbers listed are intended to indicate the quality of equipment or materials desired.  Manufacturers not listed in the specification will be considered substitutions and must have prior approval.
	B. See Division 01 for Substitutions Procedures. Requests for substitution are to be submitted sufficiently ahead of the deadline, to give ample time for examination. Prior approval request for substitution must indicate the specific item or items to be furnished in lieu of those scheduled, together with complete technical and comparative data on scheduled items and items proposed for substitution.
	C. If the engineer approves any proposed substitution, the approved product will be listed in an addendum. Bidders shall not rely on approval made in any other manner.
	D. Mechanical equipment may be installed with manufacturer’s standard finish and color except where specific color, finish or choice is indicated.  If the manufacturer has no standard finish, equipment shall have a prime coat and two finish coats of gray enamel.
	E. High altitude operation: Capacity of all equipment is to be sized and manufactured to perform at the elevation of the project site. If not specifically indicated in the equipment schedule or in the specifications provide all required accessories and equipment for proper operation at elevation of the project site.
	F. This Contractor shall be responsible for materials and equipment installed under this contract.  Contractor shall also be responsible for the protection of materials and equipment of others from damage as a result of his work.
	G. Manufactured material and equipment shall be applied, installed, connected, erected, used, cleaned and conditioned as directed by manufacturer unless herein specified to the contrary.
	H. This Contractor shall make the required arrangement with the General Contractor or Construction Manager for the introduction into the building of equipment too large to pass through finished openings.
	I. Store materials and equipment indoors at the job site. If this is not possible, store on raised platforms and protect from the weather by means of waterproof covers. Coverings shall permit circulation of air around the materials to prevent condensation of moisture.  Screen or cap openings in equipment to prevent the entry of vermin.

	1.05 INTENT OF DRAWINGS
	A. The drawings are diagrammatic and do not necessarily show exact location of piping and ductwork unless specifically dimensioned. Riser and other diagrams are schematic and do not necessarily show the physical arrangement of the equipment. They shall not be used for obtaining lineal runs of piping or ductwork, nor shall they be used for shop drawings for piping and ductwork fabrication or ordering. Discrepancies shown on different plans, or between plans and actual field conditions shall be brought to the attention of the Architect/Engineer for resolution.

	1.06 COMMISSIONING OF SYSTEMS
	A. See Sections 019113 “Commissioning Requirements of Contractor”, 230800 “Commissioning of HVAC”, 260800 “Commissioning of Electrical Systems”.

	1.07 RESPONSIBILITY
	A. Plumbing and HVAC work shall conform to requirements of all divisions 22 and 23 specifications.
	B. The Plumbing and Mechanical Contractors shall be responsible for the installation of a satisfactory and complete system in accordance with the intent of the drawing and specifications. Provide, at no extra cost, all incidental items, materials, accessories and labor required for completion of the work even though they are not specifically mentioned or indicated on the drawings or in the specifications.
	C. The drawings do not attempt to show complete details of the building construction which affect the mechanical and plumbing installation; and reference is therefore required to the Architectural, Civil, Structural, Landscape and Electrical drawings and specifications and to shop drawings of all trades for additional details which affect the installation of the work covered under this Division of the Contract.
	D. Location of mechanical and plumbing system components shall be checked for conflicts with openings, structural members and components of other systems having fixed locations. In the event of any conflicts, the Architect/Engineer shall be consulted and their decision shall govern. Necessary changes shall be made at the Contractor’s expense.
	E. Determine, and be responsible for, the proper location and character of inserts for hangers, chases, sleeves, and other openings in the construction required for the work, and obtain this information well in advance of the construction progress so work will not be delayed.
	F. Final location of inserts, hangers, etc., required for each installation, must be coordinated with facilities required for other installations to prevent interference.
	G. Take extreme caution not to install work that connects to equipment until such time as complete Shop Drawings of such equipment have been approved by the Architect/Engineer.  Any work installed by the Contractor, prior to approval of Shop Drawings, will be at the Contractor's risk.
	H. All modifications and changes required due to installation of equipment other than the scheduled equipment shall be made at the contractor’s expense.
	I. It shall be the responsibility of the installing contractor to coordinate changes to work by other trades that result from the installation of equipment other than the scheduled equipment.
	J. If the provided equipment is heavier or larger than the scheduled or specified equipment, it shall be the responsibility of the installing contractor to coordinate the required structural changes and pay for any and all associated cost.
	K. If the provided equipment has different motor characteristics or electrical requirements than the scheduled or specified equipment, it shall be the responsibility of the installing contractor to coordinate the required changes and pay for any and all associated cost.
	L. If larger or additional electrical conduits, wire or breakers are required due to the installation of equipment other than the scheduled or specified equipment it shall be the responsibility of the installing contractor to coordinate the required changes and pay for any and all associated cost.
	M. If the provided equipment requires different fluid flow rates than the scheduled or specified equipment, it shall be the responsibility of the installing contractor to coordinate all required changes including but not limited to pumps, piping, valves, etc and pay for any and all associated cost.
	N. At all times during the performance of this Contract, properly protect work from damage and protect the Owner's property from injury of loss.  Make good any damage, injury or loss, except such as may be directly due to errors in the Bidding Documents or caused by Agents or Employees of the Owner.  Adequately protect adjacent property as provided by law and the Bidding Documents. Provide and maintain passageways, guard fences, lights and other facilities for protection required by Public Authority or Local conditions.
	O. The Contractor shall be responsible for damages incurred due to the work of their contractors, to the building or its contents, people, etc.

	1.08 REVIEW
	A. All work and material is subject to review at any time by the Architect/Engineer or his representative. If the Architect/Engineer or his representative finds material that does not conform to these specifications or that is not properly installed or finished, correct the deficiencies in a manner satisfactory to the Architect/Engineer at the Contractor’s expense.

	1.09 WORKMANSHIP
	A. Work under this contract shall be performed by workmen skilled in the particular trade, including work necessary to properly complete the installation in a workmanlike manner to present a neat and finished appearance.
	B. Obtain Architect's/Engineer's approval before performing any cutting on structural members or patching of building surfaces. Any damage to the building or equipment by the Mechanical or Plumbing Contractor shall be the responsibility of the Mechanical or Plumbing Contractor and shall be repaired by skilled craftsmen of the trades involved at the Contractor’s expense.
	C. Chases, openings, sleeves, hangers, anchors, recesses, equipment pads, and framing for equipment; shall be provided by others only if so noted on the drawings. Otherwise, they will be provided by the Mechanical or Plumbing Contractor for their work.

	1.10 COORDINATION
	A. This Mechanical and Plumbing Contractors shall plan their work to proceed with a minimum interference with other trades and it shall be their responsibility to inform the General Contractor of all openings required in the building structure for installation of work, and to provide sleeves as required. Dimensions of equipment installed and/or provided by others shall be checked so that correct clearances and connections may be made.
	B. In general, pipelines requiring gravity drainage shall be installed first, followed by ductwork, large piping mains and electrical conduit. The location of fire protection piping and heads shall be coordinated with other trades to ensure that installations by other trades do not block heads.
	C. Leave sufficient space for the installation of insulation on piping and ductwork as specified. It is not acceptable to compress pipe or duct insulation for any reason.

	1.11 CLEANING
	A. Keep the job site clean. The Mechanical and Plumbing Contractors shall remove all waste and rubbish associated with their work.
	B. Upon completion of work, remove materials, scraps and debris related to plumbing and mechanical work and leave all spaces including tunnels, crawlspaces, pipe or duct chases and ceiling plenums clean and orderly.
	C. The Mechanical and Plumbing contractors will be responsible for cleaning the exterior and interior of all equipment prior to star-up. Once all equipment has been cleaned it shall be inspected by the Architect/Engineer prior to start-up.
	D. The Mechanical and Plumbing Contractors shall provide dust protection of existing materials and equipment as well a new materials and equipment for the duration of the project. Protect existing materials and equipment from damage for the duration of the project. Clean the exterior and interior of all existing equipment at the completion of the project.

	1.12 TEMPORARY FACILITIES
	A. Offices
	B. Ladders and Scaffolds
	C. Protection Devices
	D. TEMPORARY FIRE PROTECTION

	1.13 SUBMITTALS
	A. Submittals will be required for each piece of equipment, material or product as noted in the table below. All submittals shall be submitted, reviewed and all discrepancies addressed prior to ordering equipment or starting work. Any equipment ordered without having first completed the submittal process is done at the risk of the contractor. Any work performed prior to completing the submittal process is done at the risk of the contractor.
	B. Submittal Definitions
	C. Submittal Formats:
	D. Submittal Requirements

	1.14 OPERATION AND MAINTENANCE MANUALS
	A. Operation and Maintenance Manuals (O&M Manuals) shall contain:
	B. Prior to substantial completion, submit an electronic copy of the O&M manual in PDF format to the Architect, Engineer and Owner for Review and approval. The PDF shall be one file with an index and hyperlinks to each section. Individual bound PDFs without automated navigation will be rejected. All O&M data shall be grouped by the equipment type and ordered by the specification numbering.
	C. Prior to final payment a final electronic copy of the O&M manual on an archival quality DVD as well as two printed copies, shall be furnished to the owner. Printed copies shall have commercial quality 8-1/2” x 11” 3-ring binders with tabbed dividers for each section.

	1.15 AS-BUILT RECORD DRAWINGS
	A. The Contractor shall furnish to the Owner and Architect/Engineer a marked print showing the location of all concealed or underground pipe or conduit runs and other equipment installed other than as shown on the drawings. Dimension underground lines from established building lines. Indicate all installed pull boxes in conduit runs.
	B. The Contractor shall furnish to the Architect/Engineer a marked print showing the location of all mechanical equipment, plumbing fixtures, piping, ductwork, diffusers, grilles, etc.  The location of any item which deviates from the bid documents shall be accurately drawn and dimensioned.
	C. All underground piping and ductwork shall be dimensioned from nearest column and/or exterior walls.  The location of all maintenance related items, such as duct access doors, fire dampers, isolation valves, filters, etc., shall be highlighted on the as built drawing.

	1.16 PLACING SYSTEM INTO OPERATION
	A. Prior to the starting of equipment, the Mechanical or Plumbing Contractor shall thoroughly inspect the installation and any work completed by other trades and subcontractors to verify compliance with the contract documents.
	B. Start-up of all HVAC equipment shall be completed by factory trained representatives. At the completion of start-up, the factory representative shall submit to the architect and engineer, a start-up report that indicates any problems encountered, potential problems including installation issues, adjustments made or required to be made to ensure proper operation of the equipement. Any installation deficiencies identified shall be corrected at no additional cost to the owner.

	1.17 OWNER TRAINING
	A. General
	B. Systems Requiring Training
	C. Attendance:
	D. Schedule:
	E. Training Documentation:
	F. Training Sessions:

	1.18 WARRANTY
	A. The Contractor shall guarantee that all materials and labor installed are new and of first quality and that any material or labor found defective shall be replaced without cost to the Owner within one (1) year after substantial completion of the Contract or one (1) full season of heating and cooling operation, whichever is the greater.  The guarantee shall list the date of the beginning of the one (1) year period, which shall be the date that the Substantial Completion Certificate is issued.
	B. Any damage to the building, caused by defective work or material of the Contractor within the above-mentioned period, shall be satisfactorily repaired without cost to the Owner.
	C. The guarantee does not include maintenance of equipment.  The Owner shall accept full responsibility for proper operation and maintenance of equipment immediately upon substantial completion and occupancy of the building.
	D. Final acceptance by the Owner will not occur until all operating instructions are mounted in Equipment Rooms and Operating Personnel are thoroughly indoctrinated in the operation of all mechanical equipment by the Contractor.
	E. No equipment installed as part of this project shall be used for temporary heat during construction.
	END OF SECTION 220000



	220529 SF - Hangers and Supports for Plumbing and HVAC Piping and Equipment
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.

	1.03 SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.
	B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.04 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.01 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:

	2.02 THERMAL-HANGER SHIELD INSERTS
	A. Insulation-Insert Material for Cold Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	B. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	C. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	D. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.03 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.04 PIPE POSITIONING SYSTEMS
	A. Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

	2.05 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.06 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.


	PART 3 -  EXECUTION
	3.01 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	C. Fastener System Installation:
	D. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste piping connections to each plumbing fixture.
	E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	F. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	G. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	H. Install lateral bracing with pipe hangers and supports to prevent swaying.
	I. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.
	J. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	L. Insulated Piping:

	3.02 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.03 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:

	3.04 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.05 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Section 099113 "Exterior Painting.", Section 099123 "Interior Painting.", Section 099600 "High-Performance Coatings."
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.06 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. Use thermal-hanger shield inserts for insulated piping and tubing.
	I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	P. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	Q. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.



	220553 SF - Identification for Plumbing and HVAC Piping and Equipment
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.


	PART 2 -  PRODUCTS
	2.01 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.

	2.02 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color: White
	C. Background Color: Red
	D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
	E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	F. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal lettering.
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information plus emergency notification instructions.


	PART 3 -  EXECUTION
	3.01 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.



	220716 SF - Plumbing and HVAC Equipment and Piping Insulation
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section includes insulating requirements for equipment, piping:

	1.02 SUBMITTALS
	A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

	1.03 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E 84 by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing agency.


	PART 2 -  PRODUCTS
	2.01 INSULATION MATERIALS
	A. Comply with requirements in "Equipment Insulation Schedule" "Piping Insulation Schedule," and “Duct Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials.
	G. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting resin. Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB. Nominal density is 2.5 lb/cu. ft. or more. Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h x sq. ft. x deg F or less. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	H. Mineral-Fiber, Preformed Pipe Insulation:

	2.02 INSULATING CEMENTS
	A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

	2.03 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
	C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	E. PVC Jacket Adhesive: Compatible with PVC jacket.

	2.04 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.
	C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.

	2.05 SEALANTS
	A. Metal Jacket Flashing Sealants:
	B. ASJ Flashing Sealants, and PVC Jacket Flashing Sealants:

	2.06 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:

	2.07 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

	2.08 SECUREMENTS
	A. Aluminum Bands: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch wide with wing seal or closed seal.
	B. Insulation Pins and Hangers:
	C. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
	D. Wire:  0.062-inch soft-annealed, stainless steel.

	2.09 CORNER ANGLES
	A. PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, Class 16354-C. White or color-coded to match adjacent surface.
	B. Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according to ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14.


	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements for heat tracing that apply to insulation.
	C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.02 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item as specified in insulation schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.
	P. For above ambient services, do not install insulation to the following:
	Q. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around the connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.

	3.03 PENETRATIONS
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve seal. Seal terminations with flashing sealant.
	C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through penetrations of fire-rated walls and partitions.

	3.04 INSTALLATION OF EQUIPMENT, TANK, AND VESSEL INSULATION
	A. Mineral-Fiber, Pipe, and Tank Insulation Installation for Tanks and Vessels: Secure insulation with adhesive and anchor pins and speed washers.
	B. Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels: Install insulation over entire surface of tanks and vessels.

	3.05 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Pipe Fittings and Elbows:

	3.06 INSTALLATION OF MINERAL-FIBER PREFORMED PIPE INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Fittings, Joints and Couplings:

	3.07 FINISHES
	A. Insulation with ASJ or Other Paintable Jacket Material and where Required: Paint jacket with paint system identified below and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
	B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	C. Do not field paint aluminum or PVC jacketing.

	3.08 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.09 EQUIPMENT INSULATION SCHEDULE
	A. Insulation materials and thicknesses for Plumbing and HVAC equipment are identified in the table below. If more than one material is listed for a type of equipment, selection from materials listed is Contractor's option.

	3.10 PIPING INSULATION SCHEDULE
	A. Insulation materials and thicknesses for Plumbing and HVAC piping are identified in the table below. If more than one material is listed for an application, selection from materials listed is at the Contractor's option.



	221116 SF - Domestic Water Piping
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.02 ACTION SUBMITTALS
	A. See Section 220000 “General Requirement of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.01 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.
	B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. and Plastic piping components shall be marked with "NSF-pw."
	C. Comply with NSF Standard 372 for low lead.

	2.02 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
	B. Soft Copper Tube:  ASTM B 88, Type K water tube, annealed temper.
	C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
	D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	E. Copper Unions:

	2.03 PEX TUBE AND FITTINGS
	A. Tube Material: PEX plastic according to ASTM F 876 and ASTM F 877.
	B. Fittings:  ASTM F 1960, cold expansion fittings and reinforcing rings.
	C. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with ASTM F 876; with plastic or corrosion-resistant-metal valve for each outlet.
	D. Trays:  Galvanized steel support trays.

	2.04 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:
	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Solder Filler Metals: ASTM B 32, lead-free alloys.
	D. Flux: ASTM B 813, water flushable.
	E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.05 TRANSITION FITTINGS
	A. General Requirements:
	B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.


	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.

	3.02 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping as indicated unless deviations to layout are approved on coordination drawings.
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside the building at each domestic water-service entrance. Comply with requirements for pressure gages in Section 220519 "Meters and Gages for Plumbing Piping" and with requirements for drain valves and strainers in Section 221119 "Domestic Water Piping Specialties."
	D. Install water-pressure-reducing valves downstream from shutoff valves. Comply with requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping Specialties."
	E. Install domestic water piping level and plumb.
	F. Rough-in domestic water piping for water-meter installation according to utility company's requirements.
	G. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	H. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	I. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	J. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	K. Install piping to permit valve servicing.
	L. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the system pressure rating used in applications below unless otherwise indicated.
	M. Install piping free of sags and bends.
	N. Install fittings for changes in direction and branch connections.
	O. Install PEX tubing with loop at each change of direction of more than 90 degrees.
	P. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	Q. Install pressure gages on suction and discharge piping for each plumbing pump and packaged booster pump. Comply with requirements for pressure gages in Section 220519 "Meters and Gages for Plumbing Piping."
	R. Install thermometers on inlet and outlet piping from each water heater. Comply with requirements for thermometers in Section 220519 "Meters and Gages for Plumbing and HVAC Piping."
	S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 220500 "General Provisions of Plumbing and HVAC."
	T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 220500 "General Provisions of Plumbing and HVAC."
	U. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220500 "General Provisions of Plumbing and HVAC."

	3.03 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" chapter.
	E. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	F. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Joints for PEX Tubing: Join according to ASTM F 1960 for cold expansion fittings and reinforcing rings.
	H. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.04 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Underground Domestic Water Piping:
	C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal transition fittings or unions.

	3.05 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and Seismic Controls for Plumbing and HVAC Piping and Equipment."
	B. Comply with requirements for pipe hanger, support products, and installation in Section 220529 "Hangers and Supports for Plumbing and HVAC Piping and Equipment."
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	F. Install supports for vertical copper tubing every 10 feet.
	G. Install vinyl-coated hangers for PEX tubing with the following maximum horizontal spacing and minimum rod diameters:
	H. Install hangers for vertical PEX tubing every 48 inches.
	I. PEX tubing shall be supported between hangers with the tubing manufacturer’s tubing tray.
	J. Support piping and tubing not listed in this article according to MSS SP-58 and manufacturer's written instructions.

	3.06 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
	C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:

	3.07 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 220553 "Identification for Plumbing and HVAC Piping and Equipment."
	B. Label pressure piping with system operating pressure.

	3.08 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Domestic water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.09 ADJUSTING
	A. Perform the following adjustments before operation:

	3.10 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction.
	C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

	3.11 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.



	221119 SF - Domestic Water Piping Specialties
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.02 ACTION SUBMITTALS
	A. See Section 220000 “General Requirement of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.01 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES
	A. Potable-water piping and components shall comply with NSF 61 Annex G and NSF 14. Mark "NSF-pw" on plastic piping components.

	2.02 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise indicated.

	2.03 VACUUM BREAKERS
	A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
	B. Hose-Connection Vacuum Breakers:

	2.04 BACKFLOW PREVENTERS
	A. Reduced-Pressure-Principle Backflow Preventers:

	2.05 WATER PRESSURE-REDUCING VALVES
	A. Water Regulators:

	2.06 TEMPERATURE-ACTUATED, WATER MIXING VALVES
	A. Water-Temperature Limiting Devices:
	B. Primary, Thermostatic, Water Mixing Valves:

	2.07 DIGITAL, WATER TEMPERATURE CONTROL VALVE
	2.08 BRONZE, CALIBRATED-ORIFICE, BALANCING VALVES
	2.09 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:

	2.10 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:

	2.11 WATER-HAMMER ARRESTERS
	A. Water-Hammer Arresters:

	2.12 TRAP-SEAL PRIMER DEVICE
	A. Supply-Type, Trap-Seal Primer Device:


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Install double check backflow preventers in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination. Comply with authorities having jurisdiction.
	B. Install water regulators with inlet and outlet shutoff valves. Install pressure gages on inlet and outlet.
	C. Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	D. Install balancing valves at each hot water recirculation branch connection to the return main.
	E. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve, solenoid valve and pump.
	F. Install water-hammer arresters in water piping according to PDI-WH 201.
	G. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for proper flow.

	3.02 CONNECTIONS
	A. Comply with requirements for ground equipment in Section 260526 "Grounding and Bonding for Electrical Systems."
	B. Fire-retardant-treated-wood blocking is specified in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for electrical connections.

	3.03 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Domestic water piping specialties will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.04 ADJUSTING
	A. Set field-adjustable pressure set points of water pressure-reducing valves. Verify pressure set points with Engineer prior to setting
	B. Set field-adjustable flow set points of balancing valves. Verify flow rates with Engineer prior to setting.
	C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves. Verify temperature setting with engineer prior to setting.



	221316 SF - Sanitary Waste and Vent Piping
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 ACTION SUBMITTALS
	A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure unless otherwise indicated:
	B. Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand the effects of earthquake motions determined according to ASCE/SEI 7. See section 220548 “Vibration and Seismic Controls for Plumbing and HVAC Piping and Equipment”

	2.02 PIPING MATERIALS
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.03 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 888 or CISPI 301.
	B. CISPI, Hubless-Piping Couplings:

	2.04 COPPER TUBE AND FITTINGS
	A. Copper Type DWV Tube: ASTM B 306, drainage tube, drawn temper.
	B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-joint fittings.
	C. Copper Pressure Fittings:
	D. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.
	E. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.

	2.05 PVC PIPE AND FITTINGS
	A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping.
	B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
	C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	D. Adhesive Primer: ASTM F 656.
	E. Solvent Cement: ASTM D 2564.

	2.06 SPECIALTY PIPE FITTINGS
	A. Transition Couplings:


	PART 3 -  EXECUTION
	3.01 EARTH MOVING
	A. Comply with requirements for excavating, trenching, and backfilling specified in Section 312000 "Earth Moving."

	3.02 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	K. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.
	L. Lay buried building waste piping beginning at low point of each system.
	M. Install soil and waste and vent piping at the following minimum slopes unless otherwise indicated:
	N. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	O. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
	P. Install aboveground PVC piping according to ASTM D 2665.
	Q. Install underground PVC piping according to ASTM D 2321.
	R. Plumbing Specialties:
	S. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	T. Install sleeves for piping penetrations of walls, ceilings, and floors.
	U. Install sleeve seals for piping penetrations of concrete walls and slabs.
	V. Install escutcheons for piping penetrations of walls, ceilings, and floors.

	3.03 JOINT CONSTRUCTION
	A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	B. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.
	C. Grooved Joints: Cut groove ends of pipe according to AWWA C606. Lubricate and install gasket over ends of pipes or pipe and fitting. Install coupling housing sections, over gasket, with keys seated in piping grooves. Install and tighten housing bolts.
	D. Plastic, Non-pressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:

	3.04 SPECIALTY PIPE FITTING INSTALLATION
	A. Transition Couplings:

	3.05 VALVE INSTALLATION
	A. Comply with requirements in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping" for general-duty valve installation requirements.
	B. Shutoff Valves:
	C. Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage pump discharge.

	3.06 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing and HVAC Piping and Equipment."
	B. Comply with requirements for pipe hanger and support devices and installation specified in Section 220529 "Hangers and Supports for Plumbing and HVAC Piping and Equipment."
	C. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
	D. Support vertical piping and tubing at base and at each floor.
	E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
	F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	G. Install supports for vertical cast-iron soil piping every 15 feet.
	H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	I. Install supports for vertical copper tubing every 10 feet.
	J. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod diameters:
	K. Install supports for vertical PVC piping every 48 inches.
	L. Support piping and tubing not listed above according to MSS SP-58 and manufacturer's written instructions.

	3.07 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join dissimilar piping materials.
	C. Connect waste and vent piping to the following:
	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Make connections according to the following unless otherwise indicated:

	3.08 IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping.
	B. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing and HVAC Piping and Equipment."

	3.09 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made. Perform tests specified below in presence of authorities having jurisdiction.
	B. Re-inspection: If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for re-inspection.
	C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary waste and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:

	3.10 CLEANING AND PROTECTION
	A. Clean interior of piping. Remove dirt and debris as work progresses.
	B. Protect sanitary waste and vent piping during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.
	D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.
	E. Repair damage to adjacent materials caused by waste and vent piping installation.

	3.11 PIPING SCHEDULE
	A. Piping system materials are identified in the table below. If more than one material is listed, selection from the materials listed is at the Contractor’s option.



	221319 SF - Sanitary Waste Piping Specialties
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.02 SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.01 ASSEMBLY DESCRIPTIONS
	A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14 for plastic sanitary waste piping specialty components.

	2.02 CLEANOUTS
	A. Above Grade Wall Cleanout
	B. Finished Floor Cleanout
	C. Outdoor Cleanout

	2.03 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains or Hub Drains:
	B. Floor-Drain, Trap-Seal Primer Fittings:
	C. Floor-Drain, Trap Seal:
	D. Air-Gap Fittings:
	E. Expansion Joints:


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	B. For floor cleanouts for piping below floors, install cleanout with top flush with finished floor. It shall be the responsibility of the plumbing contractor to coordinate the installation of cleanouts with the general contractor and floor contractor to ensure that floor cleanouts are properly adjusted so that the top is flush and level with finished flooring material. Cleanout covers that are not flush and level with the finished floor will be rejected and the plumbing contractor will be required to sawcut or core drill the floor, provide and install and new cleanout, coordination installation of new concrete and new finished flooring material.
	C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	D. Coordinate installation of roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof with the general contractor or construction manager.
	E. Assemble open drain fittings and install with top of hub 2 inches above floor.
	F. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	G. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	H. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	I. Install expansion joints on vertical stacks and conductors. Position expansion joints for easy access and maintenance.
	J. Install wood-blocking reinforcement for wall-mounting-type specialties.
	K. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is indicated.

	3.02 CONNECTIONS
	A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping installation requirements. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.
	C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.03 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.



	224100 SF - Plumbing Fixtures
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 SUBMITTALS
	A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.01 PLUMBING FIXTURE MANUFACTURERS – The following manufacturers are approved. Fixtures and equipment other than those listed in the plumbing fixture schedule must be submitted for approval prior to bidding. Only products from the manufacturers listed below will be considered.  Request for prior approval from manufacturers not listed below will not be considered.
	A. DRINKING FOUNTAINS & WATER COOLERS
	B. FLOOR DRAINS & SINKS
	C. HOSE BIBBS / WALL HYDRANTS
	D. INTERCEPTORS
	E. LAVATORIES
	F. ROOF DRAINS
	G. STAINLESS STEEL SINKS
	H. STOP VALVES
	I. THERMOSTATIC MIXING VALVES
	J. UTILITY SINKS & MOP SINKS
	K. URINALS
	L. WATER CLOSETS

	2.02 GROUT
	A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics:  Nonshrink; recommended for interior and exterior applications.
	C. Design Mix:  5000-psi, 28-day compressive strength.
	D. Packaging:  Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Install plumbing fixtures level and plumb according to roughing-in drawings.
	B. Install floor-mounted water closets on closet flange attachments to drainage piping.
	C. Install counter-mounting fixtures in and attached to casework.
	D. Install pedestal lavatories on pedestals and secured to wood blocking in wall.
	E. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations where they can be easily reached for operation.
	F. Install tanks for accessible, tank-type water closets with lever handle mounted on wide side of compartment.
	G. Install toilet seats on water closets.
	H. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	I. Install shower flow-control fittings with specified maximum flow rates in shower arms.
	J. Install traps on fixture outlets.
	K. Install disposer in outlet of each sink indicated to have disposer.  Install switch where indicated or in wall adjacent to sink if location is not indicated.
	L. Install dishwasher air-gap fitting at each sink indicated to have air-gap fitting.  Install in sink deck.  Connect inlet hose to dishwasher and outlet hose to disposer.
	M. Set bathtubs and shower receptors in leveling bed of cement grout.
	N. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible lavatories and sinks.
	O. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.  Use deep-pattern escutcheons if required to conceal protruding fittings.
	P. Seal joints between plumbing fixtures, counters, floors, and walls using sanitary-type, one-part, mildew-resistant silicone sealant.  Match sealant color to fixture color.
	Q. The Plumbing contractor shall furnish a 24V control transformer to all hard wired optical/handsfree fixtures. The Plumbing contractor shall coordinate with the electrical contractor to install all line and low voltage wiring in compliance with section 260519 “Low-voltage Electrical Power Conductors and Cables”, and section 260523 “Control-Voltage Electrical Power Cables”.

	3.02 CONNECTIONS
	A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."
	D. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible lavatories and sinks.
	E. All electrical connections shall be coordinated by the plumbing contractor with the electrical contractor.

	3.03 ADJUSTING
	A. Operate and adjust plumbing fixtures and controls.  Replace damaged and malfunctioning fixtures, fittings, and controls.
	B. Adjust water pressure at faucets to produce proper flow.

	3.04 CLEANING AND PROTECTION
	A. After completing installation of plumbing fixtures, inspect and repair damaged finishes.
	B. Clean plumbing fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.
	C. Provide protective covering for installed plumbing fixtures and fittings.
	D. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.




	Division 23 specifications - Bid Set HVAC
	230713 SF - Duct Insulation
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section includes insulating the following duct services:
	B. Related Sections:

	1.02 ACTION SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.
	B. Provide floor plan shop drawings showing intended locations of insulation. Exposed ductwork that is to not be insulated shall be specifically noted.

	1.03 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.04 QUALITY ASSURANCE
	A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing agency.


	PART 2 -  PRODUCTS
	2.01 INSULATION MATERIALS
	A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	G. Jacketed Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide insulation with factory-applied ASJ. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

	2.02 FIRE-RATED INSULATION SYSTEMS
	A. Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is tested and certified to provide a 1-hour fire rating by an NRTL acceptable to authorities having jurisdiction.

	2.03 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.

	2.04 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.
	C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.

	2.05 SEALANTS
	A. FSK and Metal Jacket Flashing Sealants:
	B. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants:

	2.06 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:

	2.07 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

	2.08 SECUREMENTS
	A. Cupped Head Weld Pins:
	B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
	C. Wire:  0.080-inch nickel-copper alloy.


	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.

	3.02 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of ducts and fittings.
	B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of duct system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

	3.03 PENETRATIONS
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves to match adjacent insulation and overlap duct insulation at least 2 inches.

	3.04 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

	3.05 FIRE-RATED INSULATION SYSTEM INSTALLATION
	A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and supports to maintain a continuous fire rating.
	B. Insulate duct access panels and doors to achieve same fire rating as duct.
	C. Install firestopping at penetrations through fire-rated assemblies. Fire-stop systems are specified in Section 078413 "Penetration Firestopping."

	3.06 FINISHES
	A. Insulation with ASJ or Other Paintable Jacket Material: Paint jacket with paint system identified below and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
	B. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the completed Work.
	C. Do not field paint outdoor ductwork.

	3.07 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.08 DUCT INSULATION SCHEDULE, GENERAL
	A. Duct insulation shall not be installed on indoor supply or return ductwork that is exposed to view in a normally occupied and conditioned space unless otherwise indicated on the drawings.
	B. Insulation materials and thicknesses for ductwork are identified in the table below. If more than one material is listed for an application, selection from materials listed is at the Contractor's option. Ductwork that is not listed below or is exposed to view shall not be insulated.

	*Indoor Exhaust Ductwork shall be insulated from the penetration of the building envelope to 10ft upstream of a backdraft of shutoff damper.
	** All above values are a minimum and shall be superseded by more stringent currently adopted Energy or Mechanical Code.


	230900 SF - HVAC Controls
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. The school district has hired Alliant Mechanical as a third-party controls contractor to specify, install, and program all new controls systems within the school. The mechanical contractor shall coordinate mechanical equipment installation with the controls contractor as necessary for a fully functioning system. See additional specification sections from controls contractor for additional information. The controls contractor shall submit shop drawings as specified in section 1.2 of this specification to the Engineer and Owner for review prior to procurement or installation of any control components.

	1.2 SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC for additional submittal requirements.
	B. Product Data: For each control device.
	C. Shop Drawings:

	1.3 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data

	1.4 TESTING AND BALANCING
	A. The temperature control contractor shall have a technician present at the jobsite during testing and balancing of the HVAC systems to assist with making adjustment to the system.

	1.5 COMMISSIONING
	A. The temperature control contractor shall have a technician present at the jobsite during Commissioning of the HVAC systems.



	231123 SF - Facility Natural-Gas Piping
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

	1.03 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.04 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.05 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	B. Natural-Gas System Pressure within Buildings: More than 0.5 psig but not more than 2 psig.

	2.02 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.

	2.03 PIPING SPECIALTIES
	A. Flexible Piping Joints:
	B. Appliance Flexible Connectors:
	C. Y-Pattern Strainers:
	D. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.04 JOINING MATERIALS
	A. Joint Compound and Tape: Suitable for natural gas.
	B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

	2.05 MANUAL GAS SHUTOFF VALVES
	A. General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.
	B. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

	2.06 PRESSURE REGULATORS
	A. General Requirements:
	B. Line Pressure Regulators: Comply with ANSI Z21.80.
	C. Appliance Pressure Regulators: Comply with ANSI Z21.18.

	2.07 DIELECTRIC UNIONS
	A. Dielectric Unions:

	2.08 LABELING AND IDENTIFYING
	A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metallic core encased in a protective jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches deep; colored yellow.


	PART 3 -  EXECUTION
	3.01 OUTDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Install underground, natural-gas piping buried at least 36 inches below finished grade. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.
	C. Paint exposed natural gas piping with two coats of rust inhibiting paint - coordinate color with owner.
	D. Install underground, PE, natural-gas piping according to ASTM D 2774.
	E. Install fittings for changes in direction and branch connections.
	F. Install pressure gage downstream from each service regulator. Pressure gages are specified in Section 230519 "Meters and Gages for HVAC Piping."

	3.02 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Locate valves for easy access.
	G. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Verify final equipment locations for roughing-in.
	K. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	L. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install where condensate is subject to freezing.
	M. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.
	N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	O. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
	P. Connect branch piping from top or side of horizontal piping.
	Q. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.
	R. Do not use natural-gas piping as grounding electrode.
	S. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	T. Install pressure gage upstream and downstream from each line regulator. Pressure gages are specified in Section 230519 "Meters and Gages for HVAC Piping."
	U. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	V. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	W. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."

	3.03 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing or copper connector.
	B. Install underground valves with valve boxes.
	C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	D. Install earthquake valves aboveground outside buildings according to listing.

	3.04 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	D. Welded Joints:

	3.05 HANGER AND SUPPORT INSTALLATION
	A. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."
	B. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	D. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum spacing and minimum rod sizes:

	3.06 CONNECTIONS
	A. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	B. Install piping adjacent to appliances to allow service and maintenance of appliances.
	C. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 72 inches of each gas-fired appliance and equipment. Install union between valve and appliances or equipment.
	D. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.07 LABELING AND IDENTIFYING
	A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for piping and valve identification.

	3.08 FIELD QUALITY CONTROL
	A. Test, inspect, and purge natural gas according to NFPA 54 and the International Fuel Gas Code and authorities having jurisdiction.
	B. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.09 PIPING SCHEDULE
	A. Piping system materials are identified in the table below.

	* Corrugated stainless-steel tubing with mechanical fittings shall only be used for branch piping serving a single appliance and shall be limited to 10’ total length maximum.
	3.10 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes NPS 2 and smaller at service meter shall be the following:
	B. Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following:
	C. Valves in branch piping for single appliance shall be the following:



	233113 SF - Metal Ducts
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	B. Related Sections:
	C. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ANSI/ASHRAE 62.1.

	1.02 SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

	1.03 QUALITY ASSURANCE
	A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-up."
	B. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."


	PART 2 -  PRODUCTS
	2.01 RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	2.02 ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	C. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	2.03 SHEET METAL MATERIALS
	A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.
	B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	C. Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts.
	D. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the "Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.
	E. Aluminum Sheets: Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view.
	F. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	G. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.04 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Water-Based Joint and Seam Sealant:
	C. Flanged Joint Sealant: Comply with ASTM C 920.
	D. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	E. Round Duct Joint O-Ring Seals:

	2.05 ACOUSTIC LINER
	A. General: The liner shall meet the Life Safety Standards as established by NFPA 90A and 90B, FHC 25/50 and Limited Combustibility and the airstream surface coating should contain an immobilized, EPA-registered, antimicrobial agent so it will not support microbial growth as tested in accordance with ASTM G 21 and G 22.
	B. Performance: The duct liner shall conform to the requirements of ASTM C 1071, with an NRC not less than 0.75 as tested per ASTM C 423 using a Type “A” mounting, and a thermal conductivity no higher than .16 Btu•in/(hr•ft2•°F) at 75° mean temperature.

	2.06 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.
	B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
	E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.
	F. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	H. Trapeze and Riser Supports:


	PART 3 -  EXECUTION
	3.01 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and for other design considerations. Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings.
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 inches.
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers. Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

	3.02 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use two-part tape sealing system.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove discoloration caused by welding.
	D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.03 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD EXHAUST DUCT
	A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and sloped a minimum of 2 percent to drain grease back to the hood.
	B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals of 20 feet in horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings. Locate access panel on top or sides of duct a minimum of 1-1/2 inches from bottom of duct.
	C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and authorities having jurisdiction.

	3.04 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts at a minimum to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":

	3.05 INSTALLATION OF ACOUTIC LINER
	A. Liner shall be adhered to the sheet metal with full coverage of an approved adhesive that conforms to ASTM C 916, and all exposed leading edges and transverse joints shall be coated with an approved adhesive and shall be neatly butted without gaps. Shop or field cuts shall be liberally coated with an approved adhesive.
	B. Metal nosings shall be securely installed over transversely oriented liner edges facing the airstream at forward discharge and at any point where lined duct is preceded by unlined duct.
	C. Acoustic liner shall be additionally secured with mechanical fasteners spaced per the manufacturer’s recommendations. The pin length should be such as to hold the material firmly in place with minimum compression of the material.
	D. Acoustic liner shall be installed in all rectangular supply and ductwork within 10’ of any fan or fan powered equipment.
	E. Acoustic liner shall be installed in all rectangular transfer ductwork.
	F. Acoustic liner shall be installed in ductwork as indicated on the plans.
	G. The dimensions of ductwork listed on the plans indicates the clear width and height. Duct sizes shall be increased to accommodate the thickness of the liner.

	3.06 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each elbow and within 48 inches of each branch intersection.
	D. Hangers Exposed to View: Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.
	F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.07 SEISMIC-RESTRAINT-DEVICE INSTALLATION
	A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic forces required by applicable building codes. Comply with SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems." And ASCE/SEI 7.

	3.08 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.09 START UP
	A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.10 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	B. Supply Ducts:
	C. Return Ducts:
	D. Exhaust Ducts:
	E. Intermediate Reinforcement:
	F. Elbow Configuration:
	G. Branch Configuration:



	233300 SF - Air Duct Accessories
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.02 SUBMITTALS
	A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.01 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

	2.02 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	B. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304, and having a 2D finish for concealed ducts and 2BA finish for exposed ducts.
	C. Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts.
	D. Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6.
	E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	F. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.03 BACKDRAFT AND PRESSURE RELIEF DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description: Gravity balanced.
	C. Maximum Air Velocity:  1000 fpm.
	D. Maximum System Pressure:  4.5 inch wg.
	E. Frame: Hat-shaped, 0.063-inch-thick extruded aluminum, with welded corners or mechanically attached and mounting flange.
	F. Blades: Multiple single-piece blades, end pivoted, maximum 6-inch width, 0.025-inch-thick, roll-formed aluminum with sealed edges.
	G. Blade Action: Parallel.
	H. Blade Seals:  Extruded vinyl, mechanically locked.
	I. Blade Axles:
	J. Bearings:  synthetic pivot bushings.
	K. Accessories:

	2.04 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:

	2.05 CONTROL DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Frames:
	C. Blades:
	D. Blade Axles: 1/2-inch-diameter; galvanized steel; blade-linkage hardware of zinc-plated steel and brass; ends sealed against blade bearings.
	E. Bearings:

	2.06 FLANGE CONNECTORS
	A. Description: Roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	B. Material: Galvanized steel.
	C. Gage and Shape: Match connecting ductwork.

	2.07 TURNING VANES
	A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	B. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	D. Vane Construction:  Double wall.

	2.08 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	C. Pressure Relief Access Door:

	2.09 FLEXIBLE CONNECTORS
	A. Materials: Flame-retardant or noncombustible fabrics.
	B. Coatings and Adhesives: Comply with UL 181, Class 1.
	C. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets. Provide metal compatible with connected ducts.
	D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
	E. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.

	2.10 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install control dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner with nosing at hat channel.
	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install fire and smoke dampers according to UL listing.
	H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	I. Install access doors with swing against duct static pressure.
	J. Access Door Sizes:
	K. Label access doors according to Section 230553 "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	L. Install flexible connectors to connect ducts to equipment.
	M. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct. Do not use flexible ducts to change directions.
	N. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of flexible duct clamped or strapped in place.
	O. Connect flexible ducts to metal ducts with draw bands.
	P. Install duct test holes where required for testing and balancing purposes.

	3.02 FIELD QUALITY CONTROL
	A. Tests and Inspections:



	233346 SF - Flexible Ducts
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes: Insulated flexible ducts.

	1.02 SUBMITTALS
	A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.01 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.
	C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1."
	D. Comply with ASTM E 96/E 96M, "Test Methods for Water Vapor Transmission of Materials."

	2.02 INSULATED FLEXIBLE DUCTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Insulated, Flexible Duct: UL 181, Class 1, two-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.

	2.03 FLEXIBLE DUCT CONNECTORS
	A. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in sizes 3 through 18 inches, to suit duct size.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Install flexible ducts according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting.
	C. Connect terminal units to supply ducts with maximum 12-inch lengths of flexible duct. Do not use flexible ducts to change directions.
	D. Connect diffusers or light troffer boots to ducts with maximum 60-inch lengths of flexible duct clamped or strapped in place.
	E. Install duct test holes where required for testing and balancing purposes.
	F. Installation:
	G. Supporting Flexible Ducts:



	233423 SF - HVAC Power Ventilators
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

	1.03 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the AMCA-Certified Ratings Seal.


	PART 2 -  PRODUCTS
	2.01 CENTRIFUGAL ROOF VENTILATORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Housing: Removable, spun-aluminum, dome top and outlet baffle; square, one-piece, aluminum base with venturi inlet cone.
	C. Fan Wheels: Aluminum hub and wheel with backward-inclined blades.
	D. Belt Drives:
	E. Accessories:
	F. Roof Curbs: Galvanized steel; mitered and welded corners; 1-1/2-inch-thick, rigid, fiberglass insulation adhered to inside walls; and 1-1/2-inch wood nailer. Size as required to suit roof opening and fan base.
	G. Capacities and Characteristics: See Drawings

	2.02 UTILITY SETS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description: Fan shall be a single width, single inlet backward inclined airfoil blade steel wheel, belt driven centrifugal blower.
	C. Construction: The fan shall be of bolted and welded construction utilizing corrosion resistant fasteners. The scroll wrapper and scroll side panels shall be a minimum 12 gauge steel. The entire fan housing shall have continuously welded seams for leakproof operation and shall have a minimum 1-1/2” outlet discharge flange. A performance cut-off shall be furnished to prevent the recirculation of air in the fan housing. Bearing support shall be minimum 10 ga. welded steel. Lifting eyes shall be provided for ease of installation. Unit shall bear an engraved aluminum nameplate. Nameplate shall indicate design CFM, static pressure, and maximum fan RPM.
	D. Coating: All steel fan components shall be coated with an electrostatically applied, baked polyester powder coating.
	E. Fan Wheel: Wheel shall be steel, non-overloading, centrifugal backward inclined, airfoil type. Blades on all sizes shall be continuously welded to the backplate and deep spun inlet shroud. All sizes shall be keyed and securely attached to the fan shaft. Wheel shall overlap an aerodynamic aluminum inlet cone to provide maximum performance and efficiency. Wheel shall be balanced in accordance with AMCA Standard 204-05, Balance Quality and Vibration Levels for Fans.
	F. Motor: Motor shall be NEMA Design B with Class B insulation rated for continuous duty and furnished at the specified voltage, phase and enclosure.
	G. Blower Shaft: Blower shaft shall be AISI C-1045 hot rolled and accurately turned, ground and polished. Shafting shall be sized for a critical speed of at least 125 percent of maximum RPM.
	H. Bearings: Bearings shall be designed and tested specifically for use in air handling applications. Construction shall be heavy duty regreasable ball or roller type in a cast iron pillow block housing and selected for a minimum L50 life in excess of 200,000 hours at maximum cataloged operating speed.
	I. Belts and Drives: Belts shall be oil and heat resistant, static conducting. Drives shall be precision machined cast iron type, keyed and securely attached to the wheel and motor shafts. Drives shall be sized for 150 percent of the installed motor horsepower. The variable pitch motor drive must be factory set to the specified fan RPM.

	2.03 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	B. Enclosure Type: Totally enclosed, fan cooled.

	2.04 SOURCE QUALITY CONTROL
	A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seal.
	B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing Fans for Aerodynamic Performance Rating." Label fans with the AMCA-Certified Ratings Seal.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Equipment Mounting:
	B. Secure roof-mounted fans to roof curbs with cadmium-plated hardware. See Section 077200 "Roof Accessories" for installation of roof curbs.
	C. Install units with clearances for service and maintenance.
	D. Label units according to requirements specified in Section 230553 "Identification for HVAC Piping and Equipment."

	3.02 CONNECTIONS
	A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct connections with flexible connectors. Flexible connectors are specified in Section 233300 "Air Duct Accessories."
	B. Install ducts adjacent to power ventilators to allow service and maintenance.
	C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.03 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	D. Prepare test and inspection reports.

	3.04 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Adjust belt tension.
	C. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing procedures.
	D. Replace fan and motor pulleys as required to achieve design airflow.
	E. Lubricate bearings.



	237416 - Packaged, Rooftop Air-Conditioning Units
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section includes packaged, large-capacity, rooftop air conditioning units (RTUs) with the following components:
	B. Related Requirements:

	1.02 SUBMITTALS
	A. See Section 22 00 00 “General Requirements of Plumbing and HVAC” for submittal requirements.
	B. Provide site specific shop drawing for field installed accessories with locations/wiring diagrams and BACnet Points list.

	1.03 QUALITY ASSURANCE
	A. Louvers licensed to bear AMCA Certified Ratings Seal. AMCA Certified Ratings Seal applies to air performance and water penetration ratings.
	B. Louvers shall be factory engineered to withstand the specified seismic loads.
	C. Minimum design loads shall be calculated to comply with ASCE – 7.

	1.04 DELIVERY STORAGE AND HANDLING
	A. Store products in manufacturer's unopened packaging until ready for installation.
	B. Store materials in a dry area indoors, protected from damage and in accordance with manufacturer's instructions.
	C. Protect materials and finishes during handling and installation to prevent damage.

	1.05 WARRANTY
	A. Warranty: Manufacturer agrees to repair or replace components of outdoor, semi-custom, air-handling unit that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
	B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of RTUs and components.
	C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."
	D. ASHRAE 15 Compliance: For refrigeration system safety.
	E. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	F. UL Compliance: Comply with UL 1995.

	2.02 CAPACITIES AND CHARACTERISTICS
	A. See Drawings:

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

	2.04 UNIT CASINGS
	A. General Fabrication Requirements for Casings: Formed and reinforced double-wall insulated panels, fabricated to allow removal for access to internal parts and components, with joints between sections sealed.
	B. Double-Wall Construction:
	C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in ASHRAE 62.1.
	D. Static-Pressure Classifications:
	E. Panels and Doors:
	F. Condensate Drain Pans:

	2.05 FANS, DRIVES, AND MOTORS
	A. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous operation at maximum-rated fan speed and motor horsepower.
	B. Supply-Air Fans: Centrifugal, rated according to AMCA 210; galvanized or painted steel; mounted on solid-steel shaft.
	C. Drives, Direct: Factory-mounted, direct drive.
	D. Drives, Belt: Factory-mounted, V-belt drive, with adjustable alignment and belt tensioning, and with 1.5 service factor based on fan motor.
	E. Condenser-Coil Fan:  Variable-speed propeller, mounted on shaft of permanently lubricated motors.
	F. Motors:

	2.06 REFRIGERANT CIRCUIT COMPONENTS
	A. Number of Refrigerant Circuits:  Two.
	B. Compressor: See Drawings
	C. Refrigeration Specialties:

	2.07 AIR FILTRATION
	A. Panel Filters:

	2.08 GAS FURNACES
	A. Description: Factory assembled, piped, and wired; complying with ANSI Z21.47/CSA 2.3 and NFPA 54.
	B. Burners: Stainless Steel
	C. Heat-Exchanger and Drain Pan: Stainless steel.
	D. Power Vent: Integral, motorized centrifugal fan interlocked with gas valve.
	E. Operating Controls:

	2.09 DAMPERS
	A. Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel dampers with compressible jamb seals and extruded-vinyl blade edge seals with zinc-plated steel operating rods rotating in sintered bronze or nylon bearings mounted in a single galvanized-steel frame, and with operating rods connected with a common linkage. Leakage rate shall not exceed 4 cfm/sq. ft. at 1-inch wg and 8 cfm/sq. ft. at 4-inch wg.
	B. Electronic Damper Operators by Controls Contractor. See Controls Contractor package.

	2.10 ELECTRICAL POWER CONNECTIONS
	A. RTU shall have a single connection of power to unit with unit-mounted disconnect switch accessible from outside unit and control-circuit transformer with built-in overcurrent protection.

	2.11 ROOF CURBS
	A. Subject to compliance with requirements, provide products by one of the following:
	B. Roof curbs with vibration isolators and wind or seismic restraints are specified in Section 23 05 48 "Vibration and Seismic Controls for HVAC."
	C. Materials: Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-installed wood nailer; complying with NRCA standards.
	D. Curb Dimensions: See Drawings for curb heights

	2.12 ACCESSORIES
	A. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection. Include transformer if required. Outlet shall be energized even if the unit main disconnect is open.
	B. Filter differential pressure switch with sensor tubing on either side of filter. Set for final filter pressure loss.
	C. Remote potentiometer to adjust minimum economizer damper position.
	D. Economizer fault detection and diagnostics (FDD) system.
	E. Safeties:
	F. Coil guards of painted, galvanized-steel wire.
	G. Hail guards of galvanized steel, painted to match casing.
	H. Door switches to disable heating or reset set point when open.
	I. Outdoor air intake weather hood.

	2.13 CONTROLS
	A. The Building Automation System and Sequence of Operation are specified by the Controls Contractor. See Controls Contractor package.
	B. Provide equipment with manufacturer’s terminal strip to allow for complete and correct communication to the BACnet Building Automation System.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of RTUs.
	B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before equipment installation.
	C. Examine roofs for suitable conditions where RTUs will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Roof Curb: Install on roof structure or concrete base, level and secure, according to AHRI Guideline B. Install RTUs on curbs and coordinate roof penetrations and flashing with roof construction specified in Section 07 72 00 "Roof Accessories." Secure RTUs to upper curb rail, and secure curb base to roof framing or concrete base with anchor bolts. Coordinate sizes and locations of roof curbs with actual equipment provided.

	3.03 PIPING CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to RTU, allow space for service and maintenance.
	C. Connect piping to unit mounted on vibration isolators with flexible connectors.
	D. Connect condensate drain pans using NPS 1-1/4, ASTM B88, Type M copper tubing. Construct deep trap at connection to drain pan and install cleanouts at changes in direction.
	E. Gas Piping: Comply with applicable requirements in Section 23 11 23 "Facility Natural-Gas Piping." Connect gas piping to burner, full size of gas train inlet, and connect with union and shutoff valve with sufficient clearance for burner removal and service.

	3.04 DUCT CONNECTIONS
	A. Comply with duct installation requirements specified in other HVAC Sections. Drawings indicate the general arrangement of ducts. The following are specific connection requirements:

	3.05 ELECTRICAL CONNECTIONS
	A. Connect electrical wiring according to Section 26 05 19 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment according to Section 26 05 26 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.

	3.06 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring according to Section 26 05 23 "Control-Voltage Electrical Power Cables."

	3.07 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	B. Complete installation and startup checks according to manufacturer's written instructions.

	3.08 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Comply with requirements in Section 23 05 93 "Testing, Adjusting, and Balancing for HVAC" for air-handling system testing, adjusting, and balancing.
	C. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.

	3.09 CLEANING
	A. After completing system installation and testing, adjusting, and balancing RTUs and air-distribution systems and after completing startup service, clean RTUs internally to remove foreign material and construction dirt and dust. Clean fan wheels, cabinets, dampers, coils, and filter housings, and install new, clean filters.

	3.10 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	D. RTU will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.11 TRAINING
	A. See Section 22 00 00 “General Requirements of Plumbing and HVAC” for all owner training requirements.



	237433 SF - Dedicated Outdoor-Air Units
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section includes factory-packaged units capable of supply and return air.

	1.02 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include plans, elevations, sections, and attachment details.
	C. Delegated-Design Submittal: For design of vibration isolation seismic restraints, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.03 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Roof-curb mounting details, drawn to scale, and coordinated with each other, using input from installers of the items involved:
	B. Seismic Qualification Certificates: For dedicated outdoor-air units, accessories, and components, from manufacturer.
	C. Startup service reports.
	D. Sample warranty.

	1.04 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.05 WARRANTY
	A. Special Warranty: Manufacturer agrees to replace components of units that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Modine
	B. CaptiveAire
	C. Greenheck
	D. Prior Approved Equal

	2.02 PERFORMANCE REQUIREMENTS
	A. General Fabrication Requirements: Comply with requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment," and Section 7 - "Construction and System Start-up."
	B. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design vibration isolation seismic restraints.
	C. Seismic Performance: Units shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	D. Cabinet Thermal Performance:
	E. Cabinet Surface Condensation:
	F. Maximum Cabinet Leakage:  1 percent of the total supply-air flow at a pressure rating equal to the fan shut-off pressure.
	G. Cabinet Deflection Performance:
	H. Electrical components, devices, and accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	I. Capacities and Characteristics: See drawings

	2.03 CABINET
	A. Construction:  double wall.
	B. Exterior Casing Material:  Galvanized steel with paint finish.
	C. Interior Casing Material:  Galvanized steel.
	D. Lifting and Handling Provisions: Factory-installed shipping skids and lifting lugs.
	E. Base Rails:  Galvanized-steel rails for mounting on roof curb or pad as indicated.
	F. Access for Inspection, Cleaning, and Maintenance: Comply with requirements in ASHRAE 62.1.
	G. Roof: Standing seam or membrane; sloped to drain water.
	H. Floor: Reinforced, metal surface; reinforced to limit deflection when walked on by service personnel. Insulation shall be below metal walking surface.
	I. Cabinet Insulation:
	J. Condensate Drain Pans:
	K. Surfaces in Contact with Airstream: Comply with requirements in ASHRAE 62.1 for resistance to mold and erosion.
	L. Roof Curb: Full-perimeter curb of sheet metal, minimum 12 inches (300 mm) high, with wood nailer, neoprene sealing strip, and welded Z-bar flashing.

	2.04 SUPPLY FAN
	A. Forward-Curved Fan Type: Centrifugal; statically and dynamically balanced.
	B. Plenum Fan Type: Single width, non-overloading, with backward-inclined or airfoil blades.
	C. Motors:
	D. Mounting: Fan wheel, motor, and drives shall be mounted to fan casing with spring isolators.

	2.05 INDIRECT-FIRED GAS FURNACE HEATING
	A. Furnace Assembly:
	B. Burners:
	C. Heat-Exchanger Drain Pan Material: Stainless steel.
	D. Venting: Gravity vented.
	E. Venting: Power vent with integral, motorized centrifugal fan interlocked with gas valve.
	F. Safety Controls:

	2.06 OUTDOOR-AIR INTAKE HOOD
	A. Type: Manufacturer's standard hood or louver.
	B. Materials: Match cabinet.
	C. Bird Screen: Comply with requirements in ASHRAE 62.1.
	D. Configuration: Designed to inhibit wind-driven rain and snow from entering unit.

	2.07 FILTERS
	A. Cleanable Filters: 2-inch- (50-mm-) thick, cleanable metal mesh.
	B. Disposable Panel Filters:
	C. Mounting Frames:

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

	2.09 ELECTRICAL POWER CONNECTIONS
	A. General Electrical Power Connection Requirements: Factory-installed and -wired switches, motor controllers, transformers, and other necessary electrical devices shall provide a single-point field power connection to unit.
	B. Enclosure: NEMA 250, Type 3R, mounted in unit with hinged access door in unit cabinet having a lock and key or padlock and key,
	C. Wiring: Numbered and color-coded to match wiring diagram.
	D. Wiring Location: Install factory wiring outside an enclosure in a raceway.
	E. Factory Wiring: Branch power circuit to each motor and to controls with one of the following disconnecting means:
	F. Factory-Mounted, Overcurrent-Protection Service: For each motor.
	G. Transformer: Factory mounted with primary and secondary fuses and sized with enough capacity to operate electrical load plus spare capacity.
	H. Controls: Factory wire unit-mounted controls where indicated.
	I. Lights: Factory wire unit-mounted lights.
	J. Receptacle: Factory wire unit-mounted, ground fault interrupt (GFI) duplex receptacle.
	K. Control Relays: Auxiliary and adjustable time-delay relays.

	2.10 CONTROLS
	A. The Building Automation System and Sequence of Operation are specified by the Controls Contractor. See Controls Contractor package.
	B. Provide equipment with manufacturer’s terminal strip to allow for complete and correct communication to the BACnet Building Automation System.

	2.11 ACCESSORIES
	A. Duplex Receptacle: Factory mounted in unit supply-fan section, with 20 amp 120 V GFI duplex receptacle and weatherproof cover.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Comply with manufacturer's rigging and installation instructions for unloading units and moving to final locations.
	B. Curb Support: Install roof curb on roof structure according to "The NRCA Roofing Manual."
	C. Restrained Curb Support: Install restrained vibration isolation roof-curb rails on roof structure according to "The NRCA Roofing Manual."
	D. Equipment Mounting:
	E. Install wall- and duct-mounted sensors furnished by manufacturer for field installation. Install control wiring and make final connections to control devices and unit control panel.
	F. Comply with requirements for gas-fired furnace installation in NFPA 54, "National Fuel Gas Code."
	G. Install separate devices furnished by manufacturer and not factory installed.
	H. Install new filters at completion of equipment installation and before testing, adjusting, and balancing.
	I. Install drain pipes from unit drain pans to sanitary drain.

	3.02 CONNECTIONS
	A. Where installing piping adjacent to units, allow space for service and maintenance.
	B. Gas Piping Connections:
	C. Duct Connections:
	D. Electrical Connections: Comply with requirements for power wiring, switches, and motor controls in electrical Sections.

	3.03 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	B. After startup, change filters, verify bearing lubrication, and adjust belt tension.
	C. Remove and replace components that do not properly operate, and repeat startup procedures as specified above.
	D. Prepare written report of the results of startup services.

	3.04 ADJUSTING
	A. Adjust initial temperature and humidity set points.
	B. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

	3.05 TRAINING
	A. See Section 22 00 00 “General Requirements of Plumbing and HVAC” for all owner training requirements.




	Division 26 specifications - Bid Set Electrical
	260010 - General Electrical Requirements
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. The requirements listed in this section are supplemental to the Division 01 General Requirements.
	B. It shall be the responsibility of the Electrical and Low-voltage Contractors to examine and refer to all Architectural, Civil, Structural, Mechanical, Plumbing and Landscape drawings and specifications for construction conditions which may affect the scope of Electrical, Communications, Electronic Safety and Security work.  Inspect the building site and existing facilities for verification of present conditions.  Make proper provisions for these conditions in performance of the work and cost thereof.
	C. Electrical, Communications, Electronic Safety and Security work for this project shall include all items, articles, materials and the associated labor mentioned, schedules or shown in these specifications and in the accompanying drawings.
	D. Furnish and install all equipment, materials and any required incidental items required by good practice to complete the systems described herein.
	E. Refer to Division 01 for all listed Alternates and provide separate pricing and work as indicated in Division 01 and Contract Documents.

	1.02 DEFINITIONS - Throughout contract documents these words and phrases are used:
	A. Contract documents - All drawings, specifications, addenda and change orders that document work to be done.
	B. Demolition – Carefully disconnect and remove items.  All reasonable caution shall be taken to avoid damaging removed equipment and to retain its operability.
	C. Remove back to source - Remove all conduit and wire back to panelboard or last live device.
	D. Equivalent or equal - Product of like type and function that complies with all applicable provisions of drawings and specifications and which has been approved as substitute for specified item.
	E. Furnish - Purchase material as shown and specified, and place material to approved location on site or elsewhere as noted or agreed upon.
	F. Install - Set in place and connect, ready for use and in complete and properly operating finished condition.
	G. Provide - Furnish and install with all products, labor, sub-contracts, and appurtenances required for a complete and properly operating, finished condition.
	H. Rough-in - Provide conduit raceway system with junction boxes, fittings, straps, BUSHINGS, etc., for future installation of wiring, devices, disconnects and breakers.  Provision shall be made in panelboard (hardware, etc.) for future installation of breakers.
	I. Serviceable - Arranged so that component or product in question may be properly removed and replaced without disassembly, destruction or damage to surrounding installation.

	1.03 CODES, STANDARDS AND REGULATIONS
	A. Codes - Perform all work in strict accordance with all applicable national, state and local codes; including, but not limited to latest legally enacted editions of following codes:
	B. Standards - Reference to standards infers that installation, equipment and material shall be within limits for which it was designed, tested and approved, in conformance with current publications and standards of following organizations:
	C. Regulations - Design has been performed in accordance with applicable regulations and guidelines noted below.  Contractor shall carefully apply these regulations and bring any discrepancies to immediate attention of Architect/Engineer.

	1.04 FEES AND PERMITS
	A. Electrical Contractor shall pay for all permits or fees in connection with electrical work.  Fees shall include any or all user fees, government fees, system development fees, connection fees or other fees that are required to be paid before systems can be connected or used.
	B. Schedule all required electrical inspections with local electrical inspector.  Notify engineer of all items of discrepancy noted by electrical inspector if those items affect cost or function of system, or if they conflict with electrical drawings and specifications.
	C. All Utility Cost and fees from the utility work shall be the responsibility of the Owner.  Contractor to coordinate all utility requirements, standards and responsibilities with serving utility for a complete scope of work prior to bid.
	D. Deliver all inspection certificates to Architect/Engineer prior to final acceptance of work.

	1.05 INTENT OF SPECIFICATIONS AND DRAWINGS
	A. Plans and specifications are intended to result in complete electrical installation in full compliance with all applicable codes, standards and ordinances.
	B. Plans and specifications are to supplement each other and any details contained in one shall be included as if contained in both.
	C. Electrical drawings shall serve as working drawings, but Architectural drawings shall take precedence if any dimensional discrepancies exist.
	D. Drawings are partly diagrammatic and do not show routing of conduits, exact location of products, or installation features in exact detail.  Locations of devices, fixtures and equipment are approximate unless dimensioned.
	E. Riser diagrams and control schematics are not to scale and do not show physical arrangement of equipment.  Do not use riser diagrams or schematics to obtain lineal conduit and cabling distances.
	F. Items are shown on drawings in locations to minimize interference with other equipment, structural members, etc.  Exact finish locations are not indicated, however, and all work shall be done to avoid interference, preserve headroom and keep openings and passageways clear.
	G. In event that discrepancies of any kind exist or required items/details have been omitted, Contractor shall notify Architect/Engineer in writing of such discrepancy or omission at least ten days prior to bid date.  Failure to do so shall be construed as willingness of Contractor to supply all necessary materials and labor required for proper completion of work.

	1.06 CONTRACTOR’S RESPONSIBILITY - Contractor shall be responsible for installation of complete and functional piece of work in accordance with true intent of contract documents.  Provide all incidental items required for complete installation and satisfactory operation of all equipment, whether or not specifically noted in contract documents.
	A. QUALIFICATIONS
	B. LICENSING AND CERTIFICATION - All Division 26 work shall be accomplished by Electricians, licensed by state in which work is being done, certified as required, and skilled in their craft.  Electrician may elect to hire subcontractors for portions of work (such as systems described in Divisions 27 and 28) who are not licensed electricians, but have required certificates and are licensed in their discipline by state in which work is being done.
	C. COORDINATION

	1.07 REVIEW
	A. All work and material is subject to review at any time by the Architect/Engineer or his representative. If the Architect/Engineer or his representative finds material that does not conform to these specifications or that is not properly installed or finished, correct the deficiencies in a manner satisfactory to the Architect/Engineer at the Contractor’s expense.

	1.08 TEMPORARY FACILITIES
	A. ELECTRICAL UTILITIES
	B. OFFICES
	C. LADDERS AND SCAFFOLDS
	D. PROTECTION DEVICES
	E. TEMPORARY FIRE PROTECTION

	1.09 RECORD DOCUMENTS (AS-BUILT DRAWINGS)
	A. See requirements regarding record documents in General Division and Division 1.
	B. At beginning of work, Contractor shall set aside one complete set of drawings which shall be maintained as complete "As-Built" set.  Drawings shall be updated daily in neat and legible manner and shall not be used for any other purpose.  Drawings, specification, addenda, change orders, etc. shall be maintained at job site and available for review at any time.
	C. Show dimensioned location and routing of all electrical work that will become permanently concealed, cast in concrete or buried underground.
	D. Show complete routing and sizing of any significant revisions to systems shown.
	E. Show provisions for future connection, referenced to building lines or approved bench marks.
	F. Provide wiring diagrams for all individual communications systems as installed.  Identify all components and show all wire and terminal numbers and connections.
	G. At completion of project, deliver drawings to Engineer for review.

	1.10 WARRANTY
	A. The Contractor shall guarantee that all materials and labor installed are new and of first quality and that any material or labor found defective shall be replaced without cost to the Owner within one (1) year after substantial completion of the Contract or one (1) full season of heating and cooling operation, whichever is the greater.  The guarantee shall list the date of the beginning of the one (1) year period, which shall be the date that the Substantial Completion Certificate is issued.
	B. Any damage to the building, caused by defective work or material of the Contractor within the above-mentioned period, shall be satisfactorily repaired without cost to the Owner.
	C. The guarantee does not include maintenance of equipment.  The Owner shall accept full responsibility for proper operation and maintenance of equipment immediately upon substantial completion and occupancy of the building.
	D. Final acceptance by the Owner will not occur until all operating instructions are mounted in Equipment Rooms and Operating Personnel thoroughly indoctrinated in the operation of all electrical equipment by the Contractor.
	E. No equipment installed as part of this project shall be used for temporary heat during construction.


	PART 2 -  PRODUCTS
	2.01 MATERIALS AND EQUIPMENT
	A. Manufacturer’s trade names and catalog numbers listed are intended to indicate the quality of equipment or materials desired.  Manufacturers not listed in the specification will be considered substitutions and must have prior approval.
	B. See Division 01 for Substitutions Procedures. Requests for substitution are to be submitted sufficiently ahead of the deadline, to give ample time for examination. Prior approval request for substitution must indicate the specific item or items to be furnished in lieu of those scheduled, together with complete technical and comparative data on scheduled items and items proposed for substitution.
	C. If the engineer approves any proposed substitution, the approved product will be listed in an addendum. Bidders shall not rely on approval made in any other manner.
	D. Electrical equipment may be installed with manufacturer’s standard finish and color except where specific color, finish or choice is indicated.  If the manufacturer has no standard finish, equipment shall have a prime coat and two finish coats of gray enamel.
	E. High altitude operation: Capacity of all equipment is to be sized and manufactured to perform at the elevation of the project site. If not specifically indicated in the equipment schedule or in the specifications provide all required accessories and equipment for proper operation at elevation of the project site.
	F. This Contractor shall be responsible for materials and equipment installed under this contract.  Contractor shall also be responsible for the protection of materials and equipment of others from damage as a result of his work.
	G. Manufactured material and equipment shall be applied, installed, connected, erected, used, cleaned and conditioned as directed by manufacturer unless herein specified to the contrary.
	H. This Contractor shall make the required arrangement with General Contractor or Construction Manager for the introduction into the building of equipment too large to pass through finished openings.
	I. Store materials and equipment indoors at the job site or, if this is not possible, store on raised platforms and protect from the weather by means of waterproof covers. Coverings shall permit circulation of air around the materials to prevent condensation of moisture.  Screen or cap openings in equipment to prevent the entry of vermin.

	2.02 SUBSTITUTION OF MATERIALS - Where substituted equipment requires structural, architectural, mechanical, plumbing or electrical work that differs from basic design, cost of all changes, including re-design, shall be responsibility of contractor using substitution.
	A. APPROVED MANUFACTURERS
	B. PRIOR APPROVALS
	C. SAMPLES

	2.03 PRODUCT AND SYSTEM SUBMITTALS
	A. Submittals will be required for each piece of equipment, material or product as noted in the table below. All submittal shall be submitted, reviewed and all discrepancies addressed prior to ordering equipment or starting work. Any equipment ordered without having first completed the submittal process is done at the risk of the contractor. Any work performed prior to completing the submittal process is done at the risk of the contractor.
	B. SUBMITTAL DEFINITIONS
	C. SUBMITTAL FORMATS
	D. SUBMITTAL REQUIREMENTS
	E. ENGINEER'S REVIEW - Submittal review is for general design and arrangement only and does not relieve Contractor from any requirements of contract documents.  Submittals will not be checked for quantity, dimension, fit or proper technical design of manufactured equipment.  Where product or system performance deviations have not been specifically noted in submittal by Contractor, Engineer's review will not relieve Contractor's responsibility to provide complete and satisfactory working installation of equal quality and performance to specified system.  Ordering, manufacture, shipment or installation of equipment prior to receipt of Engineer's written review is strictly at Contractor's risk and all costs associated with shipping, changes, replacement or restocking shall be Contractor's responsibility.

	2.04 SUB-CONTRACTORS - With shop drawing submittals, Contractor shall submit list of all sub-contractors to be used for the project.
	2.05 OPERATION AND MAINTENANCE MANUALS
	A. Operation and Maintenance Manuals (O&M Manuals) shall contain:
	B. Prior to substantial completion submit an electronic copy of the O&M manual in PDF format to the Architect, Engineer and Owner for Review and approval. The PDF shall be one file with an index and hyperlinks to each section. Individual bound PDFs without automated navigation will be rejected. All O&M data shall be grouped by the equipment type and ordered by the specification numbering.
	C. Prior to final payment a final electronic copy of the O&M manual on an archival quality DVD as well as two printed copies shall be furnished to the owner. Printed copies shall have commercial quality 8-1/2” x 11” 3-ring binders with tabbed dividers for each section.


	PART 3 -  EXECUTION
	3.01 SITE EXAMINATION
	A. Prior to submitting bid, Contractor shall visit site of proposed work and familiarize himself with conditions affecting work.  Allowance shall be made in bid for these conditions and no additional allowance shall be granted because of lack of knowledge of such conditions.
	B. Contractor shall verify all measurements at building site.

	3.02 CUTTING AND PATCHING
	A. Obtain written permission of Architect/Engineer before cutting or piercing structural members.
	B. Sleeves through floors and walls shall be black iron pipe, flush with walls, ceilings or finished floors, sized to accommodate raceway.  Grout all penetrations through concrete walls or floors.  Holes through existing concrete and concrete block (CMU) shall be core drilled.

	3.03 CLEAN-UP AND COMMISSIONING
	A. DURING CONSTRUCTION - Throughout construction, keep work area reasonably neat and orderly by periodic clean-ups.
	B. COMMISSIONING - As independent parts of construction are completed, they may be commissioned and utilized during construction.  See various sections for restrictions.
	C. AT COMPLETION OF WORK

	3.04 PROJECT COMPLETION AND DEMONSTRATION
	A. TESTING
	B. ADJUSTMENTS
	C. FINAL WALK-THRU

	3.05 OWNER ORIENTATION AND TRAINING
	A. GENERAL
	B. ATTENDANCE
	C. SCHEDULE
	D. TRAINING DOCUMENTATION
	E. TRAINING SESSIONS



	260505  - Selective Demolition of Electrical Systems
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. This section describes general requirements and methods of execution relating to selective demolition of electrical systems.
	B. Not all removal and revision work required as part of the demolition work is shown on the plans.  The plans are intended to indicate areas where demolition will occur and to establish the intent of the demolition work.  It is the Contractor's responsibility to remove all existing electrical raceways, wires, devices and equipment that fall within the area affected by demolition of the structure.
	C. The Contractor shall thoroughly familiarize himself with work and local conditions under which the work is to be performed.  Using original design drawings and walk-through inspections, a concerted effort was made to place pertinent information on contract drawings.  However, due to nature of demo/remodel work, the Contractor must bear in mind that unforeseen conditions may exist, and shall thoroughly inspect work area prior to his bid.  The Contractor shall include in his bid any incidental items which may be required to provide complete demolition and rework associated systems in adjacent areas where no demolition is occurring.


	PART 2 -  PRODUCTS
	2.01 MATERIALS AND EQUIPMENT
	A. Provide materials in accordance with applicable sections in these specifications where:


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Verify field measurements and circuiting arrangements as shown on Drawings.
	B. Verify that raceways, wiring and equipment being demo'ed only serve facilities in the designated demolition area.
	C. Examine existing light fixtures being removed to verify if ballasts contain PCB's.

	3.02 PREPARATION
	A. 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 and follow the safe working practice requirements of NFPA 70E.
	B. PRE-DEMOLITION MEETING - Participate in a pre-demolition meeting at the project site with Owner and all affected stakeholders.
	C. SURVEY OF EXISTING CONDITIONS - Record existing conditions by use of preconstruction photographs or video.
	D. EXISTING ELECTRICAL SERVICE

	3.03 COORDINATION
	A. The Contractor is responsible for providing and coordinating phased activities and construction methods that minimize disruption to facility operations.  Ensure that any portion of systems or devices to remain continue to be complete and operational.  Equipment and devices shall not be removed or reconfigured until coordinated with owner.
	B. The Contractor shall coordinate interfaces to existing systems that are being demolished in order to minimize disruption to the existing systems operations.  Coordinate all utility service and system outages with the Owner's Representative, the Architect/Engineer and the local Utility Company as applicable.
	C. Demolition and remodel shall be done quickly so as to not hinder other trades.
	D. Refer to demolition drawings, new drawings and site drawings to coordinate demolition and remodel efforts.  Notify Architect/Engineer of any discrepancies.

	3.04 EXISTING SERVICES/SYSTEMS TO REMAIN - Maintain services/systems indicated to remain and protect them against damage.
	A. Comply with requirements for existing services/systems interruptions.
	B. When temporary bypass systems are installed, test and get approval from Engineer before proceeding with demolition of existing systems.
	C. For existing equipment cabinets with active components in them, provide an air tight dust seal around the cabinet and circulate cooling air with a portable air conditioning unit or other means to ensure equipment does not overheat.

	3.05 DEMOLITION
	A. Revise electrical connections as required to remove all equipment and items listed herein or shown on plans.  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
	B. Remove all electrical devices from walls, floors and ceilings that are to be demolished or moved.  This includes but is not limited to:
	C. Remove abandoned outlets if conduit and wiring servicing them is abandoned and removed.  Provide blank cover for any abandoned boxes which are noted on the plans as not removed.
	D. Remove conduit to point where it no longer interferes with construction and is concealed.  For conduit buried in concrete or CMU walls, cut conduit off flush with floor and plug conduit.
	E. If certain conduits and boxes are abandoned but not scheduled for removal, they shall be shown on the "As Built Drawings".
	F. If the plans specifically call for conduits that are routed through the demolition area, and are to remain, provide supplemental support to meet the requirements in:
	G. Remove all conductors back to source (panelboard or last live device).  Remove all abandoned communications and security systems cable from origin to destination (do not abandon in place UNO).
	H. Contractor shall give Owner option to keep demo’ed electrical items of his choice.  Contractor is responsible for disposal of all remaining electrical items.
	I. Contractor shall be responsible for disposal of all removed lamps and ballasts.  Ballasts may contain PCB's and lamps may contain Mercury.  These shall be disposed of according to environmental regulations.
	J. Provide revised typed circuit directory in panelboards that have circuits removed.
	K. Repair adjacent construction and finishes damaged during demolition and extension work.
	L. Maintain access to existing electrical installations that remain active.  Modify installation or provide access panel as appropriate.
	M. 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 any openings to remain.
	N. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	O. 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/or portable fire suppression devices during flame-cutting operations.
	P. Maintain adequate ventilation when using cutting torches.
	Q. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	R. Dispose of demolished items and materials promptly.

	3.06 RELOCATION OF EXISTING EQUIPMENT
	A. Equipment to be relocated shall be serviced, modified and repaired as necessary to place it in good working order and to satisfaction of Architect/Engineer.
	B. Pack or crate items after cleaning and repairing.  Identify contents of containers.
	C. Protect items from damage during transport and storage.
	D. Reinstall items in locations indicated.  Comply with installation requirements for new materials and equipment.  Provide connections, supports, and miscellaneous materials necessary to make the item functional for use at its new location.
	E. Equipment shall be tested in the new location and proper function demonstrated.

	3.07 DISPOSAL OF DEMOLISHED MATERIALS
	A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property, remove demolished materials from Project site and legally dispose of them in an EPA-approved landfill.
	B. Burning: Do not burn demolished materials.
	C. Disposal: Transport demolished materials off Owner's property and legally dispose of them.

	3.08 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by demolition operations.  Return adjacent areas to condition existing before demolition operations began.
	B. The contractor shall be required, on a daily basis, to dispose of any demolished material not required to be returned to the Owner.  All materials shall be transported off of the Owner’s property at the expense of the Contractor.
	C. At the end of each work day or shift, the Contractor shall be required to clean up the work area and remove all construction debris such that the site is clean and usable without hazard to workers.



	260519 - Low-Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.02 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.01 COPPER BUILDING WIRE
	A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with an overall insulation layer or jacket, or both, rated 600 V or less.
	B. Manufacturers:  Subject to compliance with requirements,  available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	C. Standards:
	D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors.
	E. Conductor Insulation:

	2.02 METAL-CLAD CABLE, TYPE MC
	A. Description: A factory assembly of one or more current-carrying insulated conductors in an overall metallic sheath.
	B. Approved for lighting whips 6’ or less only.
	C. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	D. Standards:
	E. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and Cable Marking and Application Guide."
	F. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors.
	G. Ground Conductor: Insulated.
	H. Conductor Insulation:
	I. Armor: Steel, interlocked.
	J. Jacket: PVC applied over armor for mechanical connection or wet/damp environments

	2.03 CONNECTORS AND SPLICES
	A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, type, and class for application and service indicated; listed and labeled as defined in OESC, by a qualified testing agency, and marked for intended location and use.
	B. Manufacturers:  Subject to compliance with requirements,  available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:


	PART 3 -  EXECUTION
	3.01 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders and Branch Circuits: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance: Type THHN/THWN-2, single conductors in raceway.  Type SE or Type USE, multi-conductor cable.
	B. Feeders: Type THHN/THWN-2, single conductors in raceway.
	C. Branch Circuits: Type THHN/THWN-2, single conductors in raceway.
	D. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.

	3.03 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."
	G. Provide a dedicated neutral conductor for each 120 V branch circuit.

	3.04 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

	3.05 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.

	3.06 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

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



	260526 - Grounding and Bonding for Electrical Systems
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. RATIONALE – Grounding provides the foundation to the entire electrical system.  This system is designed to:
	C. Section includes grounding and bonding systems and equipment.
	D. Section includes grounding and bonding systems and equipment.

	1.02 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.01 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in OESC, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.

	2.02 CONDUCTORS
	A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Equipment and wiring device grounding conductor shall be as follows:
	C. Bare Copper Conductors:
	D. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100 mm) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart. Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 5000 V.

	2.03 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.


	PART 3 -  EXECUTION
	3.01 APPLICATIONS
	A. Conductors: Install solid conductor for No. 10 AWG and smaller, and stranded conductors for No. 8 AWG and larger unless otherwise indicated.
	B. Conductor Terminations and Connections:

	3.02 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.  Do not rely on conduit for the grounding path.
	B. Multiple circuits sharing a raceway may share a single grounding conductor if all of the following requirements are met:
	C. Install insulated equipment grounding conductors with the following items, in addition to those required by OESC:
	D. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct and connected metallic piping.

	3.03 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond across flexible duct connections to achieve continuity.  Size bonding conductors and jumpers in accordance with OESC 250.122, using the rating of the circuit that is likely to energize the ducts.

	3.04 FIELD QUALITY CONTROL
	A. Perform tests and inspections.



	260529 - Hangers and Supports for Electrical Systems
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.02 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.03 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Data: Certificates, for hangers and supports for electrical equipment and systems, accessories, and components, from manufacturer.

	1.04 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified together with concrete Specifications.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Hangers and supports shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.

	2.02 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch- (10-mm-) diameter holes at a maximum of 8 inches (200 mm) o.c. in at least one surface.
	B. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as required to suit individual conductors or cables supported. Body shall be made of malleable iron.
	D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, and bars; black and galvanized.
	E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:

	2.03 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.


	PART 3 -  EXECUTION
	3.01 APPLICATION
	A. Comply with the following standards for application and installation requirements of hangers and supports, except where requirements on Drawings or in this Section are stricter:
	B. Comply with requirements for firestopping materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.
	C. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and Boxes for Electrical Systems."
	D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for EMT, IMC, and RMC as required by OESC.  Minimum rod size shall be 1/4 inch (6 mm) in diameter.
	E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	F. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems above suspended ceilings, and for fastening raceways to trapeze supports.

	3.02 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this article.
	B. Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC and RMC may be supported by openings through structure members, according to OESC.
	C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall be weight of supported components plus 200 lb (90 kg).
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.

	3.03 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	B. Field Welding: Comply with AWS D1.1/D1.1M.



	260533 - Raceways and Boxes for Electrical Systems
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

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

	1.03 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Data: Certificates, for enclosures, cabinets, and conduit racks and their mounting provisions, including those for internal components, from manufacturer.


	PART 2 -  PRODUCTS
	2.01 METAL CONDUITS AND FITTINGS
	A. Metal Conduit:
	B. Metal Fittings: Comply with NEMA FB 1 and UL 514B.
	C. Joint Compound for IMC or GRC: Approved, as defined in OESC, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their conductivity.

	2.02 STANDARD CONDUIT SEALS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Description: Sealing compound for use in underground conduit to prevent water and gas infiltration in non-classified locations.

	2.03 J-HOOKS
	A. Description: Prefabricated sheet metal cable supports for low-voltage cables (lighting controls).
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	C. Listed and labeled as defined in OESC, by an NRTL, and marked for intended location and application.

	2.04 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with gasketed cover.
	E. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum with gasketed cover.
	F. Device Box Dimensions: 4 inches square by 2-1/8 inches deep with single gang mud ring unless device(s) requires otherwise.
	G. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1, Type 3R, Type 4 or Type 12 with continuous-hinge cover with flush latch unless otherwise indicated.
	H. Cabinets:


	PART 3 -  EXECUTION
	3.01 RACEWAY APPLICATION
	A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
	B. Indoors: Apply raceway products as specified below unless otherwise indicated.
	C. Minimum Raceway Size: 1 inch trade size for telecom/data and 3/4 inch trade size for all other applications.
	D. Raceway Fittings: Compatible with raceways and suitable for use and location.
	E. Install surface raceways only where specifically indicated on Drawings.
	F. Install nonmetallic conduit or tubing for protecting bare grounding conductors.
	G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C).

	3.02 LOW VOLTAGE CABLE INSTALLATION
	A. Any low voltage cables in exposed or finished areas shall be in raceway.
	B. In accordance with OESC 300.11 and OESC 800.24, any low voltage cables installed in accessible ceilings without conduit, including lighting control cables, shall be as follows:

	3.03 INSTALLATION
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	B. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter. Comply with OESC limitations for types of raceways allowed in specific occupancies and number of floors.
	C. Do not install raceways or electrical items on any "explosion-relief" walls or rotating equipment.
	D. Do not fasten conduits onto the bottom side of a metal deck roof.
	E. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install horizontal raceway runs above water and steam piping.
	F. Whenever routed in parallel, maintain 12” minimum separation between communications conduits and power conduits. Where these conduits must intersect, cross at 90 degrees.
	G. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	H. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction.
	I. Make bends in raceway using large-radius preformed ells. Field bending shall be according to OESC minimum radii requirements. Use only equipment specifically designed for material and size involved.
	J. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines.
	K. Support conduit within 12 inches of enclosures to which attached.
	L. Raceways Below Slab:
	M. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound to threads of raceway and fittings before making up joints. Follow compound manufacturer's written instructions.
	N. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	O. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install locknuts hand tight plus 1/4 turn more.
	P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	Q. Cut conduit perpendicular to the length.  For conduits 2-inch trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	R. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated throat metal grounding bushings on service conduits.
	S. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than 200-lb (90-kg) tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap underground raceways designated as spare above grade alongside raceways in use.
	T. Install raceway sealing fittings at accessible locations according to OESC and fill them with listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of adjacent plates or surfaces.
	U. Standard Conduit Seals:
	V. Expansion-Joint Fittings:
	W. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible conduit for recessed and semi-recessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	X. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to center of box unless otherwise indicated.
	Y. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.

	3.04 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.05 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies.

	3.06 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.



	260544 - Sleeves and Sleeve Seals for Electrical Raceways and Cabling
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.01 SLEEVES
	A. Wall Sleeves:
	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.
	C. Sleeves for Rectangular Openings:

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

	2.03 SLEEVE-SEAL FITTINGS
	A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to match piping OD.

	2.04 GROUT
	A. Description: Non-shrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.

	2.05 SILICONE SEALANTS
	A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, non-shrinking foam.


	PART 3 -  EXECUTION
	3.01 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Comply with NEMA VE 2 for cable tray and cable penetrations.
	C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work, and in accordance with roof system manufacturer's warranty requirements.
	F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	3.02 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	B. Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make watertight seal.

	3.03 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.



	260548.16 - Seismic Controls for Electrical Systems
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 ACTION SUBMITTALS
	A. Delegated-Design Submittal: For each seismic-restraint device.

	1.03 QUALITY ASSURANCE
	A. Comply with seismic-restraint requirements in the OSSC unless requirements in this Section are more stringent.
	B. Seismic-restraint devices shall have horizontal and vertical load testing and analysis. They shall bear anchorage preapproval from OSHPD in addition to preapproval, showing maximum seismic-restraint ratings, by ICC-ES or another agency acceptable to authorities having jurisdiction. Ratings based on independent testing are preferred to ratings based on calculations. If preapproved ratings are not available, submittals based on independent testing are preferred. Calculations (including combining shear and tensile loads) that support seismic-restraint designs must be signed and sealed by a qualified professional engineer.
	C. Comply with OESC


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Wind-Restraint Loading:
	B. Seismic-Restraint Loading:

	2.02 RESTRAINT CHANNEL BRACINGS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end, with other matching components, and with corrosion-resistant coating; rated in tension, compression, and torsion forces.

	2.03 RESTRAINT CABLES
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Restraint Cables: ASTM A 603 galvanized steel cables. End connections made of steel assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; with a minimum of two clamping bolts for cable engagement.

	2.04 SEISMIC-RESTRAINT ACCESSORIES
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Hanger-Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted connections to hanger rod.
	C. Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers to rigid channel bracings and restraint cables.
	D. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings and matched to type and size of anchor bolts and studs.
	E. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	F. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.

	2.05 MECHANICAL ANCHOR BOLTS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	B. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications. Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.


	PART 3 -  EXECUTION
	3.01 APPLICATIONS
	A. Multiple Raceways or Cables: Secure raceways and cables to trapeze member with clamps complying with delegated design submittal requirements.
	B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods caused by seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	3.02 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Coordinate the location of embedded connection hardware with supported equipment attachment and mounting points and with requirements for concrete reinforcement and formwork.
	B. Equipment and Hanger Restraints:
	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	E. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	F. Drilled-in Anchors:

	3.03 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where connection is terminated to equipment that is anchored to a different structural element from the one supporting them as they approach equipment.



	260553 - Identification for Electrical Systems
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Comply with ASME A13.1.
	B. Comply with OESC.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Comply with NFPA 70E requirements for arc-flash warning labels.
	F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	2.02 COLOR AND LEGEND REQUIREMENTS
	A. Raceways and Cables Carrying Circuits within Buildings.  Identify the covers of each junction and pull box of the following systems with paint as follows:
	B. Conductor Color-Coding for Phase and Voltage-Level Identification, 600 V or Less: Use colors listed below for ungrounded service, feeder and branch-circuit conductors.
	C. Warning Label Colors:
	D. Warning labels and signs shall include, but are not limited to, the following legends:
	E. Equipment Identification Labels:

	2.03 TAPES AND STENCILS
	A. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils (0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide; compounded for outdoor use.
	B. Floor Marking Tape: 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with yellow and black stripes and clear vinyl overlay.

	2.04 SIGNS
	A. Baked-Enamel Signs:
	B. Laminated Acrylic or Melamine Plastic Signs:

	2.05 CABLE TIES
	A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and Type 6/6 nylon.
	B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, self-extinguishing, one piece, self-locking, and Type 6/6 nylon.
	C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.

	2.06 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint: Comply with requirements in painting Sections for paint materials and application requirements. Retain paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.01 COORDINATION
	A. Verify and coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent designations throughout Project.
	B. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation and maintenance manual.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.

	3.02 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Apply identification devices to surfaces that require finish after completing finish work.
	C. Install signs with approved legend to facilitate proper identification, operation, and maintenance of electrical systems and connected items.
	D. Self-Adhesive Identification Products: Before applying electrical identification products, clean substrates of substances that could impair bond, using materials and methods recommended by manufacturer of identification product.
	E. Self-Adhesive Identification Products used on the exterior of the building: Before applying electrical identification products, clean substrates of substances that could impair bond, using materials and methods recommended by manufacturer of identification product. Labels shall have a rivet or screw mounted on each side of the label, located on the exterior door.
	F. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for viewing from the floor.
	G. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written instructions.
	H. Laminated Acrylic or Melamine Plastic Signs:
	I. Cable Ties: General purpose, for attaching tags, except as listed below:

	3.03 IDENTIFICATION SCHEDULE
	A. Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment. Install access doors or panels to provide view of identifying devices.
	B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, and locations of high visibility. Identify by system and circuit designation.
	C. Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each junction and pull box of the following systems with self-adhesive labels containing the wiring system legend and system voltage. System legends shall be as follows:
	D. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes, manholes, and handholes, use write-on tags with the conductor or cable designation, origin, and destination.
	E. Control-Circuit Conductor Termination Identification: For identification at terminations, provide self-adhesive wraparound labels with the conductor designation.
	F. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source.
	G. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and signal connections.
	H. Workspace Indication: Apply floor marking tape to finished surfaces. Show working clearances in the direction of access to live parts. Workspace shall comply with OESC and 29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards and similar equipment in finished spaces.
	I. Instructional Signs: Self-adhesive labels, including the color code for grounded and ungrounded conductors.
	J. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-adhesive equipment labels.
	K. Arc Flash Warning Labeling: Self-adhesive labels.
	L. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system or equipment operation.
	M. Emergency Operating Instruction Signs: Self-adhesive labels, Laminated acrylic or melamine plastic signs with white legend on a red background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at equipment used for power transfer and load shedding.
	N. Equipment Identification Labels:



	262416 - Panelboards
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 RELATED SECTIONS
	A. Section 262813 – Fuses
	B. Section 264313 - Surge Protection for Low-Voltage Electrical Power Circuits

	1.03 DEFINITIONS
	A. OCPD: Overcurrent protective device.
	B. MCCB: Molded-case circuit breaker.
	C. SPD: Surge protective device.
	D. NRTL: Nationally Recognized Testing Laboratory.

	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of panelboard, overcurrent protective device, surge protection device, ground-fault protector, accessory, and component.
	B. Shop Drawings: For each panelboard and related equipment.

	1.05 INFORMATIONAL SUBMITTALS
	A. Panelboard schedules for installation in panelboards.
	B. Seismic Qualification Data: Certificates, for panelboards, overcurrent protective devices, accessories, and components, from manufacturer.

	1.06 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.
	B. Record of performance testing for ground fault breakers in accordance with OESC 230.95(C).

	1.07 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.08 QUALITY ASSURANCE
	A. Installer Qualifications: Workers qualified as defined in NEMA PB 1.1 and trained in electrical safety as required by NFPA 70E.

	1.09 FIELD CONDITIONS
	A. Environmental Limitations:
	B. Service Conditions: NEMA PB 1.1, usual service conditions, as noted above.

	1.10 COORDINATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, ductwork, encumbrances to workspace clearance requirements and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels in accordance with OESC 110.26.

	1.11 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards enclosures, buswork, overcurrent protective devices, accessories that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Seismic Requirements: Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems."

	2.02 PANELBOARDS COMMON REQUIREMENTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items. Comply with indicated maximum dimensions.
	D. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems."
	E. Electrical Components, Devices, and Accessories: Listed and labeled as defined in OESC, by a qualified testing agency, and marked for intended location and application.
	F. Comply with NEMA PB 1.
	G. Comply with OESC.
	H. Enclosures: Flush and Surface-mounted (as noted on plans), dead-front cabinets.
	I. Incoming Mains Location: Top or Bottom as determined by Contractor, based on field conditions, UNO.
	J. Phase, Neutral, and Ground Buses: Hard-drawn copper (98 percent conductivity), or tin-plated aluminum.
	K. Conductor Connectors: Suitable for use with conductor material, quantity and sizes. Refer to the Feeder Schedule on the contract documents.
	L. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having jurisdiction for use as service equipment with one or more main service disconnecting and overcurrent protective devices.
	M. Future Devices: Panelboards shall have mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	N. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current available at terminals. Assembly listed by an NRTL for 100 percent interrupting capacity.

	2.03 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. All OCPDs shall be fully rated for available fault current. No series rating will be allowed.
	B. Manufacturers – Breakers shall be manufactured by the same manufacturer as the panelboard in which they are installed.
	C. Branch Overcurrent Protective Devices - Bolt-on circuit breakers or plug-in circuit breakers where individual positive-locking device requires mechanical release for removal. Replaceable without disturbing adjacent units.

	2.04 CIRCUIT BREAKERS
	A. General requirements
	B. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to meet available fault currents.

	2.05 SURGE PROTECTION DEVICES
	A. Refer to Section 264313; Surge Protection for Low-Voltage Electrical Power Circuits.

	2.06 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
	B. Mains: As noted on drawings.
	C. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
	E. Column-Type Panelboards: Single row of overcurrent devices with narrow gutter extension and overhead junction box equipped with ground and neutral terminal buses.

	2.07 IDENTIFICATION
	A. Service Equipment Label: NRTL labeled for use as service equipment for switchboards (as applicable) with one or more service disconnecting and overcurrent protective devices.
	B. Breaker Labels - Faceplate shall list current rating, UL and IEC certification standards, and AIC rating.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.
	B. Examine panelboards before installation. Reject panelboards that are damaged or rusted or have been subjected to water saturation.
	C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	D. Examine all OCPDs before installation. Reject any that are moisture damaged or physically damaged.
	E. Examine utilization equipment nameplates and installation instructions. Install OCPDs of sizes and with characteristics appropriate for each piece of equipment.
	F. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Comply with NECA 1.
	B. Install panelboards and accessories according to NEMA PB 1.1.
	C. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	D. Mount top of enclosure (standard panelboards or ADA dwelling unit panelboards) in accordance with mounting heights noted in paragraph 2.2 above.
	E. Mount panelboard cabinet plumb and rigid without distortion of box.
	F. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	G. Install filler plates in unused spaces.
	H. Install overcurrent protective devices and controllers not already factory installed.
	I. Make grounding connections and bond neutral for services and separately derived systems to ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, and connections to separate ground bars.
	J. Spare conduit stub-outs at recessed panels
	K. Arrange conductors in gutters into groups and bundle and wrap with wire ties.
	L. Panelboards shall not be used as pull-boxes for any wiring that does not terminate in that panelboard.

	3.03 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs complying with requirements in Section 260553 "Identification for Electrical Systems."
	B. Circuit Directory: Directory card inside panelboard door, mounted in transparent card holder. Indicate installed circuit loads; incorporate Owner's final room designations. Obtain approval before installing. Handwritten directories are not acceptable. Install directory inside panelboard door.
	C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems." Include: Panel name, voltage, amperage, number of phases and wires, source and available fault current with date calculated.
	D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	E. Install warning signs/labels complying with requirements in Section 260553 "Identification for Electrical Systems" identifying source of remote circuit.
	F. On main distribution panel door provide a laminated one-line diagram of the electrical system and all panel configurations.

	3.04 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Panelboards will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results, with comparisons of the two scans. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	3.05 DEMONSTRATION
	A. Train Owner's maintenance personnel:



	262726 - Wiring Devices
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 RELATED DOCUMENTS
	A. Refer to Section 260923 “Lighting Control Devices” for occupancy/vacancy sensors, daylight sensors, low-voltage lighting control panels and devices, room controllers, etc.

	1.3 DEFINITIONS
	A. Abbreviations of Manufacturers' Names:

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Dimmer switch and LED lamp manufacturers’ literature showing compatibility between the two.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.


	PART 2 -  PRODUCTS
	2.1 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in OESC, by a qualified testing agency, and marked for intended location and application.
	B. Comply with OESC.
	C. Devices for Owner-Furnished Equipment:
	D. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 STRAIGHT-BLADE RECEPTACLES
	A. Duplex Convenience Receptacles, 125V, 20A: Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	B. Tamper-Resistant Convenience Receptacles, 125V, 20A: Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R UL 498, and FS W-C-596.

	2.3 GFCI RECEPTACLES
	A. General Description:
	B. Tamper-Resistant, Duplex GFCI Convenience Receptacles, 125V, 20A:
	C. Weather Resistant, Self-Testing, Duplex GFCI Receptacles, 125V, 20A:

	2.4 TOGGLE SWITCHES
	A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Switches, 120/277V, 20A:

	2.5 WALL-BOX DIMMERS
	A. General:  These are stand-alone dimmer switches.  See Section 260923 “Lighting Control Devices” for dimmers that interface with daylight sensors, low-voltage lighting control panels, room controllers, etc.
	B. 0-10V Dimming for LED fixtures:
	C. Dimmer Switches for screw-in LED lamps (LED lamps with integral drivers, designed to replace incandescent or screw-in compact fluorescent lamps):

	2.6 WALL PLATES
	A. Single and combination types shall match corresponding wiring devices.
	B. Damp/Wet Location Covers

	2.7 FINISHES
	A. Device Color:
	B. Wall Plate Color: For thermoplastic covers, match device color, unless noted otherwise.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	C. Conductors:
	D. Device Installation:
	E. Receptacle Orientation:
	F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Dimmers:
	H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top. Group adjacent switches under single, multi-gang wall plates.
	I. GFCI Receptacles: Install non-feed-through-type GFCI receptacles.

	3.2 FIELD QUALITY CONTROL
	A. Test Instruments: Use instruments that comply with UL 1436.
	B. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.
	C. Perform the following tests and inspections:
	D. Wiring device will be considered defective if it does not pass tests and inspections.

	3.3 IDENTIFICATION
	A. Receptacles:  Identify panelboard and circuit number from which the device is served.

	3.4 WEATHER STRIPPING
	A. Behind exterior wall devices



	262813 - Fuses
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.03 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.04 PROJECT CONDITIONS
	A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F (5 deg C) or more than 100 deg F (38 deg C), apply manufacturer's ambient temperature adjustment factors to fuse ratings.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Obtain fuses, for use within a specific product or circuit, from a single source from a single manufacturer.

	2.02 FUSES
	A. Cartridge fuse characteristics: Current-limiting, nonrenewable cartridge fuses with voltage ratings consistent with circuit voltages.
	B. Plug fuse characteristics: Current-limiting with rejection base and voltage ratings consistent with circuit voltages.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in OESC, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NEMA FU 1 for cartridge fuses.
	E. Comply with OESC.
	F. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size and with system short-circuit current levels.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically damaged.
	B. Examine holders to receive fuses for compliance with installation tolerances and other conditions affecting performance, such as rejection features.
	C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and with characteristics appropriate for each piece of equipment.
	D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to fuse ratings.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 FUSE APPLICATIONS
	A. Apply fuses in the following circumstances:
	B. Size fuses as shown and specified, or as required by load being served.  Where fusing in accordance with manufacturer's guidelines requires smaller fuses, provide necessary reducers with no additional cost to Owner.

	3.03 INSTALLATION
	A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse.

	3.04 IDENTIFICATION
	A. Install labels complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems" and indicating fuse replacement information inside of door of each fused switch and adjacent to each fuse block, socket, and holder.



	262816 - Enclosed Switches
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 DEFINITIONS
	A. NC:  Normally closed.
	B. NO:  Normally open.
	C. SPDT:  Single pole, double throw.

	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of enclosed switch, accessory, and component indicated. Include nameplate ratings, dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings, accessories, and finishes.
	B. Shop Drawings: For enclosed switches.

	1.04 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Certificates: For enclosed switches, accessories, and components, from manufacturer.
	B. Field quality-control reports.

	1.05 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.06 WARRANTY
	A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Enclosed switches shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.

	2.02 GENERAL REQUIREMENTS
	A. Source Limitations: Obtain enclosed switches, overcurrent protective devices, components, and accessories, within same product category, from single manufacturer.
	B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed switches, including clearances between enclosures, and adjacent surfaces and other items. Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in OESC, by an NRTL, and marked for intended location and application.
	D. Comply with OESC.

	2.03 FUSIBLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements,  available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Type HD, Heavy Duty:
	C. Accessories:

	2.04 NON-FUSIBLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements,  available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Type HD, Heavy Duty:
	C. Accessories:

	2.05 FUSTAT
	A. Manufacturers:  Subject to compliance with requirements,  available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. NEMA 1 rated and designed to mount on square, pressed steel box.

	2.06 ENCLOSURES
	A. Enclosed Switches: UL 489, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	B. Enclosure Finish: The enclosure shall be finished with:
	C. Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts. NEMA 250 Types 7 and 9 enclosures shall be provided with threaded conduit openings in both endwalls.
	D. Operating Mechanism: The switch operating handle shall be externally operable with the operating mechanism being an integral part of the box, not the cover. The cover interlock mechanism shall have an externally operated override. The override shall not permanently disable the interlock mechanism, which shall return to the locked position once the override is released. The tool used to override the cover interlock mechanism shall not be required to enter the enclosure in order to override the interlock.
	E. Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a dual cover interlock mechanism to prevent unintentional opening of the enclosure cover when the switch is ON and to prevent turning the switch ON when the enclosure cover is open.
	F. NEMA 250 Type 7/9 enclosures shall be furnished with a breather and drain kit to allow their use in outdoor and wet location applications.


	PART 3 -  EXECUTION
	3.01 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS
	A. Enclosed Switches: Provide enclosures at installed locations with the following environmental ratings.

	3.02 INSTALLATION
	A. Coordinate layout and installation of switches and components with equipment served and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Install individual wall-mounted switches with tops at uniform height unless otherwise indicated.
	C. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	D. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	E. Install fuses in fusible devices.
	F. Comply with OESC and NECA 1.

	3.03 IDENTIFICATION
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems."



	262913.03 - Manual Motor Controllers
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For each type of controller.

	1.03 INFORMATIONAL SUBMITTALS
	A. Seismic Qualification Data: Certificates, for magnetic controllers, from manufacturer.
	B. Field quality-control reports.

	1.04 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.05 QUALITY ASSURANCE
	A. Comply with OESC.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in OESC, by a qualified testing agency, and marked for intended location and use.
	B. UL Compliance: Fabricate and label magnetic motor controllers to comply with UL 508 and UL 60947-4-1.
	C. NEMA Compliance: Fabricate motor controllers to comply with ICS 2.
	D. Seismic Performance: Magnetic controllers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.

	2.02 MANUAL MOTOR STARTER SWITCHES
	A. Fractional Horsepower Manual Motor Starter Switches: "Quick-make, quick-break" toggle or push-button action; marked to show whether unit is off, on, or tripped.

	2.03 ENCLOSURES
	A. Comply with NEMA 250, type designations as indicated on Drawings, complying with environmental conditions at installed location.
	B. The construction of the enclosures shall comply with NEMA ICS 6.

	2.04 ACCESSORIES
	A. General Requirements for Control Circuit and Pilot Devices: NEMA ICS 5; factory installed in controller enclosure cover unless otherwise indicated.

	2.05 IDENTIFICATION
	A. Controller Nameplates: Laminated acrylic or melamine plastic signs, as described in Section 260553 "Identification for Electrical Systems," for each compartment, mounted with corrosion-resistant screws.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Comply with NECA 1.
	B. Wall-Mounted Controllers: Install magnetic controllers on walls with tops at uniform height indicated, and by bolting units to wall or mounting on lightweight structural-steel channels bolted to wall. For controllers not at walls, provide freestanding racks complying with Section 260529 "Hangers and Supports for Electrical Systems" unless otherwise indicated.
	C. Comply with requirements for seismic control devices specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	D. Maintain minimum clearances and workspace at equipment according to manufacturer's written instructions and OESC.
	E. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii. Install lacing bars and distribution spools.
	F. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	G. Install fuses in each fusible-switch enclosed controller.
	H. Install fuses in control circuits if not factory installed.  Comply with requirements in Section 262813 "Fuses."
	I. Install heaters in thermal overload relays.  Select heaters based on actual nameplate full-load amperes after motors have been installed.
	J. Setting of Overload Relays: Select and set overloads on the basis of full-load current rating as shown on motor nameplate. Adjust setting value for special motors as required by OESC for motors that are high-torque, high-efficiency, and so on.

	3.02 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.03 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain enclosed controllers.



	284621 - Addressable Fire Alarm System
	2.03  FIRE ALARM CONTROL PANEL (FACP)
	A. General Requirements for Fire alarm Control Unit:
	B. Alphanumeric Display and System Controls: Arranged for interface between human operator at fire alarm control unit and addressable system components including annunciation and supervision. Display alarm, supervisory, and component status messages and the programming and control menu.
	C. Initiating-Device, Notification-Appliance, and Signaling-Line Circuits:
	D. Notification-Appliance Circuit:
	E. Smoke-Alarm Verification:
	F. Door Controls: Door hold-open devices that are controlled by smoke detectors at doors in smoke barrier walls shall be connected to fire alarm system.
	G. Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable smoke detectors for adjustment, display their current status and sensitivity settings, and change those settings. Allow controls to be used to program repetitive, time-scheduled, and automated changes in sensitivity of specific detector groups. Record sensitivity adjustments and sensitivity-adjustment schedule changes in system memory.
	H. Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, supervisory, and trouble signals to a remote alarm station.
	I. Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module. Initiating devices, notification appliances, signaling lines, trouble signals, supervisory and digital alarm communicator transmitters shall be powered by 24-V dc source.
	J. Secondary Power: 24-V dc supply system with batteries, automatic battery charger, and automatic transfer switch.
	K. Voice/Alarm Signaling Service: Central emergency communication system with redundant microphones, preamplifiers, amplifiers, and tone generators provided as a special module that is part of fire alarm control unit.
	L. Instructions: Computer printout or typewritten instruction card mounted behind a plastic or glass cover in a stainless-steel or aluminum frame. Include interpretation and describe appropriate response for displays and signals. Briefly describe the functional operation of the system under normal, alarm, and trouble conditions.

	2.04 REMOTE ANNUNCIATOR
	A. Description: Annunciator functions shall match those of fire alarm control unit for alarm, supervisory, and trouble indications. Manual switching functions shall match those of fire alarm control unit, including acknowledging, silencing, resetting, and testing.
	B. Display Type and Functional Performance: Alphanumeric display and LED indicating lights shall match those of fire alarm control unit. Provide controls to acknowledge, silence, reset, and test functions for alarm, supervisory, and trouble signals.

	2.05 ADDRESSABLE INTERFACE DEVICE
	A. General:
	B. Integral Relay: Capable of providing a direct signal to the elevator controller to initiate elevator recall, and to the circuit-breaker shunt trip for power shutdown.

	2.06 DIGITAL ALARM COMMUNICATOR TRANSMITTER (DACT)
	A. DACT shall be acceptable to the remote central station, shall comply with UL 632 and be listed and labeled by an NRTL.
	B. Telephone DACT Functional Performance: Unit shall receive an alarm, supervisory, or trouble signal from fire alarm control unit and automatically capture one of two telephone lines and dial a preset number for a remote central station. When contact is made with central station, signals shall be transmitted. If service on either line is interrupted for longer than 45 seconds, transmitter shall initiate a local trouble signal and transmit the signal indicating loss of telephone line to the remote alarm receiving station over the remaining line. Transmitter shall automatically report telephone service restoration to the central station. If service is lost on both telephone lines, transmitter shall initiate the local trouble signal.
	C. Local functions and display at the digital alarm communicator transmitter shall include the following:
	D. Digital data transmission shall include the following:
	E. Secondary Power: Integral rechargeable battery and automatic charger.
	F. Self-Test: Conducted automatically every 24 hours with report transmitted to central station.

	2.07 MANUAL FIRE ALARM BOXES
	A. General Requirements for Manual Fire alarm Boxes: Comply with UL 38. Boxes shall be finished in red with molded, raised-letter operating instructions in contrasting color; shall show visible indication of operation; and shall be mounted on recessed outlet box. If indicated as surface mounted, provide manufacturer's surface back box.

	2.08 DETECTOR BASES
	A. Two-wire operation.

	2.09 DETECTOR GUARDS
	A. DAMAGE PROTECTION GRADE - Wherever detectors may be subject to damage (in gymnasiums, locker rooms, etc.), protective wire guards (Hallmann Sales STI-96 Series or equivalent) shall be installed, whether specifically shown on drawings or not.

	2.10 SYSTEM SMOKE DETECTORS
	A. Smoke detectors shall be compatible (UL cross-listed) with the FACP.
	B. General Requirements for System Smoke Detectors:
	C. Photoelectric Smoke Detectors:
	D. Duct Smoke Detectors: Photoelectric type complying with UL 268A.

	2.11 HEAT DETECTORS
	A. Heat detectors shall be compatible (UL cross-listed as required) with the FACP.
	B. General Requirements for Heat Detectors: Comply with UL 521.
	C. Heat Detector, Combination Type: Actuated by either a fixed temperature of 135 deg F (57 deg C) or a rate of rise that exceeds 15 deg F (8 deg C) per minute unless otherwise indicated. Provide combination type devices wherever heat detectors are used, with the exception of those installed adjacent to fire sprinkler heads, such as those associated with the elevator equipment.

	2.07  NOTIFICATION APPLIANCES
	A. All notification appliances shall be compatible (UL cross-listed as required) with the FACP.
	B. General Requirements for Notification Appliances: Individually addressed, connected to a signaling line circuit, equipped for mounting as indicated and with screw terminals for system connections.
	C. Visible Notification Appliances: Xenon strobe lights comply with UL 1971, with clear or nominal white polycarbonate lens mounted on an aluminum faceplate. The word "ALERT" is engraved in minimum 1-inch- (25-mm-) high letters on the lens.
	D. Voice/Tone Notification Appliances:

	2.08  MAGNETIC DOOR HOLDERS
	A. Description: Units are equipped for wall or floor mounting as indicated and are complete with matching doorplate.
	B. Material and Finish: Match door hardware.
	A.  All cables/conductors associated with the fire alarm system shall be plenum rated.

	3.03  CONNECTIONS
	A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in smoke partitions, comply with requirements in Section 087100 "Door Hardware." Connect hardware and devices to fire alarm system.
	B. Make addressable connections with a supervised interface device to the following devices and systems. Install the interface device less than 36 inches from the device controlled. Make an addressable confirmation connection when such feedback is available at the device or system being controlled.
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